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META REVIEW

Aloe and its Effects on Cancer: A Narrative Literature Review

Astère Manirakizaa, Laurent Irakozeb, Sebastien Manirakizac

aUniversity Hospital Center of Kamenge, Burundi, bChongqing Medical University, cFaculte de Medecine de Bujumbura, Universite du Burundi
Correspondence to Astère Manirakiza (asteremanirakiza@yahoo.fr)

ABSTRACT
Many years ago, Aloe Vera was cited to have a lot of therapeutic properties including; anti-microbial, anti-viral, anti-cancer, 
anti-oxidant, anti-inflammatory, skin protection, wound healing, and regulation of blood glucose and cholesterol. How-
ever, Aloe could present some side effects. This review focused on the latest discoveries regarding the therapeutic role of 
Aloe plant or its compounds on the acquired biological capabilities for tumour growth and progression namely; evading 
growth suppressor, avoiding immune destruction, enabling replicative immortality, tumour promoting inflammation, acti-
vating invasion and metastasis, inducing angiogenesis, genome instability and mutation, resisting cell death, deregulat-
ing cellular energetics and sustaining proliferating signalling. It clarified the anti-cancer activities it exerts on different types 
of cancer and also highlighted some pro-oncogenic pathways that can be disrupted by different compounds of Aloe. 

 

BACKGROUND

Around 420 species of Aloe are inventoried 
worldwide, but the most popular and wide-

ly used is Aloe Barbadensis Miller (also called Aloe 
Vera Linne, commonly referred to as Aloe Vera).1,2 
For many years, Aloe is known to have many 
therapeutic properties which include; anti-mi-
crobial, anti-viral, anti-cancer, anti-oxidant, an-
ti-inflammatory, skin protection, wound healing, 
and regulation of blood glucose and cholesterol.3

Several studies  have illustrated the role of Aloe in 
cancer prevention and treatment, around 75 ac-
tive compounds could  potentially be of  therapeu-
tic value in cancer treatment.4 Even though Aloe 
or its compounds is known play anti-cancer ac-
tivities in many cancer types in vitro, few studies 
have reported this evidence. Furthermore, many 
in vitro studies have demonstrated the effective-
ness of the whole Aloe or its compounds in in-
hibiting the proliferation or growth of tumours. 

Whole Aloe could have an inherent anti-tumour ac-
tivity because of its many compounds and could be 
involved in the disrupting of tumour growth and pro-
gression signalling pathways. This mechanism of ac-
tion could invariably inhibit the growth of cancer cells 
and lead to good prognosis. However, there are some 
controversies about toxicities of Aloe given the recent 
review which reported the side effects of Aloe especial-
ly for Aloe Vera on neoplastic and non-neoplastic cells.1

Many acquired capabilities are necessary for tumour 
growth and progression,  namely; Evading growth 
suppressor, Avoiding immune destruction, enabling 
replicative immortality, tumour promoting inflam-
mation, activating invasion and metastasis, induc-
ing angiogenesis, genome instability and mutation, 

resisting cell death, deregulating cellular energetics 
and sustaining proliferating signalling.5 In its anti-
cancer activities, the aloe could act on one or more of 
these capabilities for tumour growth and progression.

Therefore, this narrative literature review aimed to 
present the effectiveness of Aloe or its compounds on 
cancers taking into account the acquired capabilities 
of Cancer.

Identification of Relevant Studies and Research Method 
We systematically searched on PubMed and google 
scholar databases. The combination of key words 
were Aloe and cancers, Aloe and tumours, Aloe and 
tumours suppressors, Aloe and cancer cytotoxicity, 
Aloe and cancer apoptosis, Aloe and tumour growth, 
Aloe and tumour proliferation, Aloe and tumour in-
flammation, Aloe and tumour and immune, Aloe 
and cancer metastasis, Aloe and cancer angiogenesis, 
Aloe and DNA cancer cells, Aloe and normal cells. 

Through identified studies, we systematically iden-
tified any compound of Aloe which has any an-
ticancer activity. To perform deeply our research, 
every time the item Aloe was replaced by the iden-
tified compound in the above combination. Oth-
er studies were identified through references.

The Biological Capabilities of Cancer and Aloe
Antigrowth activity of Aloe on cancer cells
Aloe Vera proved its anticancer effect when it was ad-
ministrated to rats with pleural tumour from hepatoma 
cells.6 The dichloromethane (CH2Cl2) extract of cape 
aloe (concentrated and dried leaves of various species 
of Aloe, mainly Aloe ferox) caused growth inhibitory 
effect in Ehrlich ascites tumour cells, a decrease in DNA 
synthesis and an accumulation of cells in the G1 phase.7 
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Cytotoxicity of Aloe on cancer cells
The Aloin is a natural anthracycline and it is known 
that anthracycline class medication such as doxoru-
bicin is used in treatment of various types of cancer 
namely breast carcinoma, osteosarcoma and cancer of 
soft tissues, Hodgkin lymphoma, non-Hodgkin lympho-
ma, Solid tumour of children, lung cancers, acute and 
chronic leukaemia, bladder cancer, ovarian cancer and 
gastric cancer.8,9 Aloin’s cytotoxicity effect was found 
and more marked in breast cancer cells without ErbB-
2 than those with ErbB-2.8 The Emodin, a natural an-
thraquinone found in Aloe10,11 and in other plants was 
involved in a cytotoxic activities in human myeloma.12

Apoptosis and antiproliferative activities of Aloe 
When murine myeloma cells were treated by leaf extract 
of Aloe arborescens, the antiproliferative activity was very 
high while in the control group of cells, the reverse ac-
tivity was observed.13 Moreover, the anti-proliferative ef-
fect of total extract from leaves of Aloe arborescens (8%) 
was very high than the one of Aloe-emodin (natural hy-
droxyanthraquinone present in the leaves of Aloe Vera) in 
glioblastoma cells.14

Aloe-emodin showed its efficacy to inhibit proliferation 
and to induce apoptosis in many types of cancerous cells 
by various mechanisms (Table 1). They include human 
colon carcinoma cells, human oral squamous cell carci-
noma, human gastric carcinoma cells, human colorectal 
cancer cells, human cervical cancer cells, human lung 
squamous carcinoma, human malignant glioma cells, hu-
man tongue squamous cancer cells, prostate cancer cells, 
human colon cancer cells, human nasopharyngeal carci-
noma cells, human bladder cancer cells, and hepatocellu-
lar carcinoma cells.15-30

Furthermore, Aloe-emodin inhibited the proliferation of 
Merkel Cells Carcinoma to a significant degree and has 
also anti-neuroectodermal tumour activity in vitro and 
in vivo. 31,32 Anthraquinones are involved in induction 
of death of human cancer cells in many studies.33-36 In 
Egypt, it was demonstrated that the extracts of Aloe Vera 
could have anti-hepatocarcinogenic effect through mod-
ulation of apoptosis.37

For hematologic cancer, it was reported that Aloe-emo-
din has an anti-proliferative activity in leukemia cells and 
in lymphoma cells.38,39 Moreover, it was found to have 
anticancer activity in multidrug resistant leukemia cells.40

Aloin has been reported to have an antiproliferative ef-
fect in human cervix carcinoma cells by enhancing the 
apoptosis41 and has an anti-tumour effect in gastric can-
cer in vitro and in vivo.2,42

The Emodin exerts its anti-cancer activities in pancreatic 
cancer cells through declining the mitochondrial mem-
brane potential.43 The Emodin Azide Methyl Anthra-
quinone Derivative (AMAD) was found to effectively 
block phosphorylation of Her2/neu, suppress growth, 
transformation and metastasis as a tyrosine kinase in-
hibitor, and increase the susceptibility of Her2/neu-over 
expressing cancer cells to standard cytotoxic therapeu-
tic agents. This could be a potential therapeutic strate-
gy that may block disease pathway and improve pa-
thology in Her2/neu-over expressing cancers.44 It also 
has an anticancer activity on prostate cancer cells.45

Alomicin was isolated from Aloe arborescens and exerted 
an anticancer activity in vivo for sarcoma 180 and Ehrlich 
ascites cancers. In mice, it inhibited 100% of sarcoma 180 
at a concentration of 100mg/kg by the IP route (intraper-
itoneally) in DDS (Dorsal Dark Stripe) while 60% of EAC 
were inhibited at a concentration of 2.5mg/kg twice by 
the IP route. Alomicin efficiently inhibited the growth of 
hepatoma cells.2

Aloesin is an active compound of Aloe Vera which could 
arrest the cell cycle, induce apoptosis in vitro and inhibit 
tumour growth of ovarian cancer.46

The Di(2-Ethylhexyl) Phthalate (DEHP) extracted from 
Aloe Vera exerted an anti-leukaemic and anti-mutagenic 
effects and induced apoptosis in-vitro.47,48

It was reported that Aloe mannan is a polysaccha-
ride extracted from Aloe arborescens which inhib-
ited the growth of sarcoma implanted in mice.49 
Administered to mouse inoculated sarcoma 180, 
Aloe Vera prolonged the life span of mouse.50

The mannan is extracted from Aloe Saponaria. It could 
inhibit tumour cell activation and proliferation and does 
not interfere with normal lymphocyte activation.51

The administration of the active compounds of Aloe 
Vera to tumour transplanted animals prolonged signifi-
cantly their life. Relatively, aloe-emodin was less ef-
fective than Aloesin, Aloesin less effective than Octa-
peptide and Octapeptide less effective than Barbaloin. 
The inhibition of cells growth depended on the com-
pounds and the type of cancer. Indeed, the growth in-
hibition of Ehrlich ascites carcinoma cell number when 
compared to the control group followed this sequence: 
Aloesin < Octapeptide < Aloe-emodin < Barbaloin.52

Angiogenesis of Aloe Extracts and Compounds 
Aloe-emodin was identified to have an anti-angiogen-
ic effect.53 Indeed, oral administration of 150μl daily 
dose of Aloe Vera gel to mice for 3 days after L-1 sar-
coma cell grafting decreased significantly the number 
of newly-formed blood vessels when compared with 
the control group.54 Aloe-emodin could target multiple 
molecules responsible for angiogenesis in colon cancer 
cells.55 Moreover, Aloin could inhibit tumour angiogen-
esis by blocking STAT3 activation in colorectal cancer.56

Anti-Inflammatory Activity of Aloe 
It has been demonstrated that inflammation  is linked to 
various steps involved in tumourigenesis by supplying 
bioactive molecules to the tumour micro-environment 
such as growth factors that sustain proliferative signal-
ling, survival factors that limit cell death, proangiogen-
ic factors, extracellular matrix-modifying enzymes that 
enable angiogenesis, invasion, metastasis, and inductive 
signals that lead to stimulation of Epithelial Mesenchy-
mal Transition (EMT). Moreover, inflammatory cells can 
release substances, especially Reactive Oxygen Species 
(ROS), that are actively mutagenic for nearby cancer cells 
which accelerate their genetic evolution toward states of 
intensified malignancy.5,57 On the other hand, several 
studies demonstrated the anti-inflammatory activity of 
Aloe or its compounds in inhibiting edema in vivo.58-61
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Compounds    Country	    Experiments  Effects	              Type of cancer		  Mode of action             References

  						        Whole Aloe

Aloe Vera        Italy	     Vivo		  Anticancer	    Pleural tumour from	 Not described		        6
							          hepatoma
Aloe Vera        Egypt	     Vitro		 Anticancer &	    hepatocellular		 Increase P53 and	       37
					     apoptosis	    carcinoma		  decrease Bcl-2 genes
										          expressions
Aloe Vera        Poland	     Vivo		  Anti-angioge-	    Sarcoma		  Not described		        54
					     nesis, photoc-
					     ytotoxicity
Aloe Vera        Japan	     Vitro		 Suppression	    Neuroblastoma	 Probably by suppre-	       65
					     cell proliferation			   ssing CCND2 transcript
										          levels
Aloe Vera        UAE	     Vitro		 Inhibition of	    Breast and cervical	 Apoptotic pathway	       95
					     cancer cell	    cancer
					     growth
Aloe Vera        USA	     Vivo		  Inhibition of	    Ocular Surface Squ-	 Not described		        105
					     tumour		    amous Neoplasia
Aloe Vera        Korean	     Vitro		 Induction of	    Hepatocellular	 ATP depletion-related	       109
extract					     apoptosis	    carcinoma		  impairment of mito-
										          chondria, which is
										          caspase-independent
Aloe arb-        Japan	     Vivo		  Anticancer &	    Duodenal tumour	 Not described		        110
orescens				    ant-proliferative	
Miller
Aloe arb-        Italy	     Vitro/	 Tumour grow-	    Glioblastoma		  Not described		        14
orescens		       Vivo		 th inhibition

						      Aloe-emodin

Aloe-	          Taiwan	     Vitro		 Antiprolifera-	    Colon carcinoma	 Inhibition of casein	       15
Emodin					    rative					     kinase II activity, The
										          release of apoptosis-
										          inducing factor and
										          cytochrome c, Caspase-
										          3 activation
Aloe-	          China	     Vitro		 Antiprolifera-	    Oral squamous	 Activation of caspase-9	       16
emodin					    tive, increase	    carcinoma		  and caspase-3 proteins
					     apoptosis
Aloe	          Taiwan	     Vitro		 Induction of-	    Gastric carcinoma 	 Release the apoptosis	       17
-emodin				    apoptosis				    -inducing factor and
										          cytochrome c from
										          mitochondria, Activa-
										          tion of caspase-3	
Aloe-	          China	     Vitro		 Suppression of	    Colorectal		  Activation of factor C/	       18
Emodin					    cell viability				    EBP homologous prot-
					     induction of				    ein and caspase-12
					     apoptosis,
					     endoplasmic
				                 reticulum stress

TABLE 1: The Compounds of Aloe and Mode of Action on Cancers

Continued
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Compounds    Country	    Experiments   Effects	              Type of cancer		  Mode of action             References

Aloe-	          Poland	     Vitro	             Induction of	    Cervical Cancer	 Mitotic catastrophe,                19
Emodin			              	             apoptosis				    inhibition of cell
										          division in the G2/M
										          phase, reduction of
										          viability
Aloe-	          China	     Vitro/Vivo	 Antiprolifer-	    Lung squamous	 Cleavage of Caspase-3,            20
emodin					    ative induction	    cell carcinoma	 poly (ADP-ribose), 
(Nano)					     of cell cycle arrest			   polymerase (PARP), 
					     & apoptosis, anti-			   Caspase-8 and Caspase
					     tumour growth				   -9, Enhanced reactive
										          oxygen species (ROS)
										          production
Aloe-	          Italy	     Vitro/Vivo	 Tumour growth	   Glioblastoma		  Reduction pAKT ph-               14
emodin					    inhibition				    osphorylation, block
										          of cell cycle in S and 
										          G2/M phase

Aloe-	          Malaysia	     Vitro	             Induction of	    Malignant		  Promotion of the loss	           21
emodin					    apoptosis and	    glioma		  of mitochondrial
					     cell cycle arrest				    membrane potential
					     in S phase
Aloe-	          China	     Vitro		 Induction of cell   Tongue squam-	 Promotion of p53, p21            22
emodin					    death through	    ous carcinoma	 and p27, Promotion of	
					     S-phase arrest				    the release of apoptosis-
					     and apoptosis				    inducing factor, endo-
										          nuclease G, pro-caspase
										          -9 and cytochrome c
Aloe-	          Korea	     Vitro/Vivo	 Suppression of	    Prostate cancer	 Binding with mTORC2	          23
emodin					    cancer progr-				    and inhibit its kinase
					     ession					     activity
Aloe-	          India	     Vitro		 Induction of	    Colon cancer		  Activation of Caspase-6	         24
emodin					    cell cycle arrest
					     in G2/M phase
					     & apoptosis
Aloe-	          Taiwan	     Vitro		 Induction of	    Nasopharyngeal	 Caspase-8-mediated                25
emodin					    cell cycle arrest	    carcinoma		  activation of the
					     in G2/M phase				    mitochondrial death
					     & apoptosis				    pathway
Aloe-	          China	     Vitro	             Induction of	    Bladder Cancer	 Activation of p53, 	          26
emodin					    cell cycle arrest				    p21, Fas/APO-1, 
					     in G2/M phase				    Bax and caspase-3.
					     & apoptosis
Aloe-	          China	     Vitro	             Induction of-	    Cervical cancer	 Cell cycle arrest in	          27
emodin					    growth inhib- 				    G2/M phase
					     itory through
					     cell cycle arrest
					     in G2/M phase
Aloe-	          Taiwan	     Vitro	             Induction of	    Hepatoma		  Induction of p53 and	          28
emodin				                cell cycle arrest				    p21 expression 
				                 in G1 phase and				  
				                 apoptosis

TABLE 1: Continued

Continued
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Compounds    Country	    Experiments   Effects	              Type of cancer		  Mode of action             References

Aloe-	          USA	     Vitro		 Inhibits prolif-	    Glioma		  Delaying S phase	       29
emodin					    eration, and				    progression, reduction 
					     induces apoptosis			   of poly (ADP-ribose)
										          polymerase and
										          protein kinase C, 
										          cleavage of caspase 7
Aloe-	          Taiwan	     Vitro		 Induction of	    Lung squamous	 Activation of caspase-	       30
emodin					    apoptosis	    cell carcinoma	 3, caspase-8, and
										          caspase-9	
Aloe-	          Italy	     Vitro/Vivo	 Induction of	    Neuroectodermal	 Not well described	       31
emodin					    apoptosis	    Tumours
Aloe-	          Israel	     Vivo		  Inhibition of	    Merkel cell 		  Not described		        32
emodin					    cells prolife-	    carcinoma
					     ration
Aloe-	          Italy	     Vitro	             Cells antipro-	    Leukaemia 		  Not described		        38
emodin				                liferative and	
				                 differentiation
Aloe-	          Taiwan	     Vitro	             Induction of	    Promyelocytic		 Not described		        39
emodin				                cell cycle arrest	    leukaemia
				                 in G2/M phase &
					     antiproliferative	
Aloe-	          Italy	     Vitro	             Anticancer	    Multidrug resi-	 Not described		        40
emodin							          stant leukaemia
							          cells
Aloe-	          Spain	     Vivo	              Anti-angiogen-	    Not specific		  Inhibits endothelial cell	       53
emodin					    esis					     proliferation
Aloe-	          India	     Vitro	             Inhibition of	    Colon cancer		  Down-regulating of	       55
emodin					    cell migration/				    Matrix Metalloprote-
					     angiogenesis				    inase (MMP-2/9), RhoB
										          and VEGF by reducing
										          DNA binding activity of
										          NF-kB
Aloe-	          China	     Vitro		 Suppression of	    Breast cancer		  Inhibition of the capabi-	      63
emodin					    the metastasis				    lities of invasion and
										          migration of cells proba-
										          bly
Aloe-	          Italy	     Vitro	            Anticancer and	    Melanoma		  Decreasing the secretion      66
emodin				               anti-proliferation			   of matrix mettalloprote-
										          inase-9
Aloe-	          China	     Vitro		 Arrest the cell	    Gastric cancer		 Inhibition of the expres-      67
emodin					    cycle in G2/M				    sions of protein kinase C		
           					     phase					     and c-myc			 
Aloe-	          Taiwan	     Vitro		 Induction of	    Lung non-small	 Decreasing Cyclic adeno-      111
emodin					    cells death	    cell carcinoma	 sine monophosphate
										          (cAMP)-dependent prot-
										          ein kinase, protein kina-
										          se C, Bcl-2, caspase-3
										          and p38

TABLE 1: Continued

Continued
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Compounds    Country	    Experiments    Effects	              Type of cancer		  Mode of action             References

Aloe-	          Taiwan	     Vitro	          Induction of	    Lung carcinoma	 Production of generat-           69
emodin				             DNA damage				    ion of reactive oxygen
				              and apoptosis				    species and decrease in
										          the mRNA of DNA
										          repair enzymes
Aloe-	          China	     Vitro/Vivo    Antineoplastic	    Oral mucosa 		  Reactive oxygen species         99
emodin				             (cell prolifera-	    carcinoma		  (ROS) generated and 
				              tion was bloc-				    up-regulation of
				              ked in G1 phase)				    Caspase-3
Aloe-	          China	     Vitro	          Inhibition of	    Gastric cancer		 Not described		         100
emodin				             tumour
Aloe-	          Serbia &	     Vivo	          Anticancer,	    Glioma		  Inhibition of extra	        112
emodin	         Montenegro	          induction of				    cellular signal-reg-
				             apoptosis					     ulated kinases 1
										          and 2 (ERK1/2)
										          independent induction
Aloe-	          Singapore	    Vitro	         Induction of	    Hepatocellular	 Induction of higher	          68
emodin				            apoptosis		     carcinoma		  caspase-3-like activity
				             and cell cycle
				             arrest in G2/M
Aloe-	          China	     Vitro	        Anticancer		    Tongue Cancer	 Induction of DNA	          71
emodin										         damage and inh-
										          ibition of DNA
										          repair gene expression
Aloe-	          Taiwan	     Vitro	         Suppression of	    Breast Cancer		 Targeting estrogen	        113
emodin				            breast cancer				    receptor protein
				             cell proliferation				    stability through
										          distinct mechanisms

Emodin

Emodin	         Taiwan	     Vivo	         Cytotoxicity	    Lung squamous	 Activation of caspase-3,        114
							          cell carcinoma	 caspase-9 and caspase-8, 
										          induction of cell death 
										          by Bax death pathway
										          and Fas pathway
Emodin	         China	     Vitro	         Induction of	    Hepatocellular	 Mitochondrial apoptosis       115
				             apoptosis		     carcinoma		  pathway through cell
										          cycle arrest and ROS
										          generation
Emodin	         China	     Vitro	         Induction of	    Osteosarcomama	 Initiation of ROS-	        116
				             cells death					    dependent mito-
										          chondria-induced
										          and ROS-indepen-
										          dent endoplasmic
										          reticulum stress-
										          induced apoptosis
Emodin	         China	     Vitro	      Induction of 	    Lung cancer		  Endoplasmic reticulum         117
				          apoptosis					     stress and the TRIB
										          3/NF-κB pathway

TABLE 1: Continued
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 Compounds    Country	    Experiments    Effects	              Type of cancer		  Mode of action             References

Emodin	         China	     Vitro/	 Induction of	    Hepatocellular	 Mitogen-activated	       118
			        Vivo		 apoptosis	    carcinoma		  protein kinase (MAPK) 
										          and phosphoinositide 
										          3-kinase (PI3K)/AKT
										          signalling pathways
Emodin	         China	     Vitro/	 Anticancer	    Pancreatic cancer	 Inhibition of epithelial	       119
			       Vivo		  and antip-	    Liver metastasis of	 mesenchymal transition
					     roliferative	    pancreatic cancer	 by raising increasing the
										          content of miR‑1271
Emodin	         China	     Vitro		 Promotion of	    Lymphoma		  Increase in the UHRF1D-     120
					     the arrest of				    NMT3A-TAp73/∆Np73	
					     cell proliferation			   pathways.
Emodin	         China	     Vitro		 Induction of	    Colon cancer		  Induction of autophagy,	      121
					     apoptosis				    during which ROS
										          generation is of the
										          essence.	
Emodin	         China	     Vitro		 Induction of	    Breast cancer		  Reduction of the level of      122
					     growth inhib-			    	 Bcl-2 and increased
			      		  itionand apo-				    levels of cleaved caspase-3,
					     ptosis					     PARP, p53 and Bax
Emodin	         China	     Vitro		 Induction of	    Acute myeloid	 Inhibition of the PI3K/	       123
					     cells growth	    leukaemia		  Akt signalling pathway 	
					     inhibition				    by activation of caspase
					     and apoptosis				    cascades
Emodin	         China	     Vitro		 Induction of	    Colon cancer		  ROS is a trigger of emodin   124
					     apoptosis				    inducing apoptosis and 
										          p53 expression increases
										          under oxidative stress, 
										          leading to Bax-mediated 
										          mitochondrial apoptosis
Emodin	         China	     Vitro		 Triggers		    Neuroblastoma	 Mechanism involving	       125
		               		  apoptosis				    both reactive oxygen
										          species and nitric oxide
Emodin	         China	     Vitro		 Induction of	    Cervical cancer	 Intrinsic mitochondrial	       126
					     apoptosis				    and extrinsic death rece-
										          ptor pathways	
Emodin	         India	     Vitro		 Induction of	    Hepatocellular	 Blocking activation of	       127
					     apoptosis	    carcinoma		  STAT3 (Signal transdu-
										          cer and activator of
										          transcription 3)
Emodin	         China	     Vitro		 Induction of	    Breast carcinoma	 Modulation of the expr-	      128
					     cells growth				    ession of apoptosis-rela-	
					     inhibition				    ted genes
					     and apoptosis
Emodin	         China	     Vitro		 Induction of	    Liver cancer		  A multifaceted complex	      129
					     apoptosis				    cascade of events
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Compounds    Country	    Experiments    Effects	              Type of cancer		  Mode of action             References

Emodin	         China	     Vitro/        Induction of	    Pancreatic cancer	 Declining the mitoch-	          43
			        Vivo	         apoptosis and				    ondrial membrane
				             inhibition of				    potential
				             cells prolif-
				             eration
Emodin	         China	     Vitro	         Inhibition of	    Prostate cancer	 Androgen receptor and          45
				             cells prolife-				    and p53-p21 pathways 
				             ration and					    and the mitochondrial	
				             induction of				    pathway.
				             apoptosis
Emodin	         China	     Vitro	         Inhibition of	    Leukaemia		  Inhibition of phosphor-	       130
				             cell growth and				    ylation of P210 protein,
				             induction of				    down-regulation of P210
				             apoptosis					     protein expression and
										          activation of caspase-3
Emodin	         China	     Vitro	         Induction of	    Leukaemia		  Inhibition of Akt                   131
				             cells growth				    [Protein kinase B (PKB)] 	
				             inhibition and				    signal pathway
				             apoptosis
Emodin	         Japan	     Vitro	         Induction of	    Multiple myeloma	 Inhibition of interleukin         12
				             apoptosis					     -6-induced JAK2/STAT3
										          pathway 	
Emodin	         Taiwan	     Vitro	         Induction of	    Lung			   Reactive oxygen species-      132
				             apoptosis		     adenocarcinoma	 dependent mitochondrial
										          signaling pathway
Emodin	        Taiwan	     Vitro	         Induction of	    Promyeloleukemia	 Activation of caspase 3         133
				             apoptosis					     cascade but independent
										          of reactive oxygen species
										          production
Emodin	        Indian	     Vitro	         Induction of	    Cervical cancer	 Caspase-dependent and	       134
				             apoptosis					     presumably through the
										          mitochondrial pathway,
										          by the activation of 
										          caspases-3, -9 and cleavage
										          of poly (ADP-ribose) 
										          polymerase
Emodin	         Japan	     Vitro	         Induction of	    Hepatocellular	 Enhancement of genera-      135
				             apoptosis		     carcinoma		  tion of ROS, DeltaPsim
										          disruption and caspase
										          activation
Emodin	         China	     Vitro	         Inhibition of cell	    Breast cancer and	 Disruption of the PI3K/          44
azide		   		           growth and indu-	    lung adenocarcin-	 Akt-dependent pathway	
methyl				             ction of apoptosis	    oma with over
anthraq-						         expression of
uin-one							         HER2/neu
derivative
Aloin	          Serbia	     Vitro	         Antiproliferative,	    Cervical uterine	 Changes in the activity          41
				             Cell cycle arrest in	   carcinoma		  of almost all anti-oxidant	
				             the S phase,				    enzyme
				             Apoptosis

TABLE 1: Continued
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Compounds    Country	    Experiments    Effects	              Type of cancer		  Mode of action             References

Aloin

Aloin	          China	     Vitro		 Inhibit of	    Colorectal cancer	 Suppression of activation      56
			       Vivo		  tumour angio-				    of VEGF receptor (VEGFR)
					     genesis growth				    2 and STAT3 phosphory-
										          lation in endothelial cells
Aloin	          China	     Vitro/	 Reduction of	    Gastric cancer 	 Induction of autophagy	      42
(Barbaloin)		       Vivo		 gastric cancer		        		  and ROS generation
					     cell viability &
					     induction of
					     apoptosis
Aloin	          Italy	     Vitro		 Antineoplastic	    Melanoma		  Induction of melanoma	      97
					     & antimetastatic			   cell differentiation

Acemannan

Acema-	         USA	     Vivo		  Anticancer	    Fibrosarcoma		 Macrophage activation	       88
nnan										          and release of tumour
										          necrosis factor, interl-,
										          eukin-1 and interferon
Acema-	         USA	     Vivo		  Infiltration of	    Sarcoma		  Stimulation of synthesis	      91
nnan					     tumour by				    of monokines resulted
					     immune system				   in the initiation of
					     cells, became				    immune attack, necrosis,
					     necrotic &				    and regression of tumour
					     regressed
Aloe	          Japan	     Vivo		  Inhibition of 	    Sarcoma		  Not described		        49
mannan				    tumour

Others

Dichlo-	         Japan	     Vitro		 Cells growth	    Ehrlich ascites		 Decrease of cells in the	       7
romethane				    inhibition	     tumour		  S and G2/M phase of
										          the cell cycle; inhibition
										          of DNA synthesis
Aloesin	         China	     Vitro/	 Induction of	    Ovarian cancer	 Inhibition of the mitogen      46
			        Vivo		 apoptosis, 				    activated protein kinase
					     inhibition of				    (MAPK) signalling
					     tumour growth, 			   pathway
					     migration and
					     invasion
Di	          Korea	     Vitro		 Growth		    Leukaemia		  Not described		        47
(2-ethylh-				    inhibition
exyl) 
phthalate
(DEHP)
Diethy-	         Korea	     Vitro		 Induction of	    Leukaemia		  Not described		        48
lhexyl-					     apoptosis
phthalate

TABLE 1: Continued
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Effects of Aloe on Regulating Glucose Metabolism 
Cancer cells are able to reprogram their glucose metab-
olism by up-regulating glucose transporters, especially 
GLUT1, which significantly increases glucose import into 
the cytoplasm. These have been demonstrated by many 
studies.5 Recently, it was proven that aloe-emodin, one 
of the compounds of Aloe inhibited glucose metabolism 
by reducing GLUT1 expression in cervical cancer Cells.62

Effects of Aloe on Cell Metastasis
Aloe-emodin could suppress the metastasis of breast 
cancer cells. The mechanisms is not clearly elucidat-
ed and may be related to the inhibition of invasion 
and migration of cells.63 It could also decrease protein 
levels of tumour metastasis-related proteins in hu-
man tongue cancer cells.64 Aloe Vera could suppress the 
cells proliferation in human neuroblastoma cell.65 Al-
oe-emodin was involved in inhibition of key regulato-
ry molecules in colon cancer cell migration.55 The an-
tiproliferative activity of Aloe-emodin was also found 
in-melanoma and gastric cancer cells.66,67 In human he-
patocellular carcinoma cells, Aloe-Emodin and its ho-
mologue emodin were able to decrease cell migration.68

Effects of Aloe on Deoxyribo Nucleic Acid (DNA Of Cancer 
Cells 
Aloe-emodin could induced DNA damage in human lung 
carcinoma cells through generation of reactive oxygen 
species.69 It was also observed in leukemia cells, breast 
cancer cells, colon cancer cells, glioblastoma multiform 
cells and human embryonic kidney cells70. In human 
tongue cancer cells, this DNA damage by Aloe-emodin was 
followed by inhibition of DNA repair of cancer cells.64,71

Effects of Aloe on Normal Cells in Patients with Cancer
There is no cytotoxic activity towards the normal cells 
caused by Aloe-emodin70. The analysis of some studies 
revealed that chemotherapy is substantially better toler-
ated in patients concomitantly treated with Aloe.72 The 
IC50 of the extract of the leaf of Aloe Vera against breast 
cancer cell line was almost 15 times lower than that of 
Aloe Vera leaf extract against non-cancerous cell line.73 
One randomised study found that oral Aloe Vera gel can 
reduce radiation-induced mucositis in head-and-neck 
cancer patients but did not improve tolerance to head-
and-neck radiotherapy, decrease mucositis, reduce sore-
ness, or improve patient well-being.74 However, it was 
a potential choice, for palliative treatment for patients 
undergoing treatment of head and neck cancer and pre-
vent oral complications as well as oral Aloe Vera juice.75,76

On the other hand, Aloe Vera gel did not significant-
ly reduce radiation-induced skin side effects. How-
ever, aqueous cream was useful in reducing dry des-
quamation and pain related to radiation therapy in 
breast cancer.77 In neuroectodermal tumours, Aloe 
Vera does not inhibit the proliferation of normal fi-
broblasts nor that of hemopoietic progenitor cells.31

The molecules in fluid fractions from leaf of Aloe 
Vera were found to markedly promote attachment 
and growth of non-neoplastic human cells, but not 
tumour cells. This attachment and growth of hu-
man cells is evident in natural Aloe Vera more than 
in commercial preparations may be owing to sub-

stances introduced during commercial processing.78

It has been reported that Aloe vera preparations could 
cause diarrhoea, hypokalemia, pseudomelanosis coli, kid-
ney failure, phototoxicity, hypersensitive reactions and its 
whole leaf extracts were considered as carcinogenic in rats.1

Effects of Aloe on Telomerase Activity
Telomerase is an enzyme in control of the synthe-
sis of telomeres and is activated in many types of 
cancers. In cancer cells, it promotes the replica-
tion, proliferation and metastasis of cancer cells.79

G-quadruplex formation might inhibit telomerase ac-
tivity in most cancer cells by locking the single-stranded 
telomeric substrate into an inactive conformation, which 
is neither recognized nor elongated by telomerase. The 
anthraquinones were one of the first ligands found ca-
pable of stabilising G-quadruplexes and inhibiting telo-
merase. Aloe-emodin, Aloe-Emodin Derivative 3 (AED3) 
and emodin could play the same role as long as they be-
long to anthraquinones. Moreover, Emodin, Aloe-emo-
din and AED3 induced strong fluorescence quenching 
of 12C5TG-AgNC which indicate that they are G-qua-
druplex-interactive ligands.80,81 Furthermore, it has been 
reported that the Di-2-Ethylhexyl Phthalate should de-
crease telomerase activity and increase TNF in the rat 
testis.82 In the recent study, it has been demonstrated 
that Aloe-emodin is a competitive inhibitor of telomer-
ase and a G-quadruplex structure stabiliser in breast 
cancer cells. It decreases the telomerase activity by com-
peting with dNTP for binding to the enzyme active site 
and stabilising the telomeric G-quadruplex structure.83

Aloe and Cellular Immunity
A randomised study assessing chemotherapy alone 
versus chemotherapy plus Aloe arborescens in patients 
with metastatic cancer have been performed. It was re-
ported that the lymphocyte mean number observed af-
ter therapy in patients concomitantly treated with aloe 
was significantly higher than that observed in the group 
treated with chemotherapy alone.72 It was also report-
ed that aloe-emodin increased the levels of interleukin 
(IL)-1beta and tumour Necrosis Factor (TNF)-alpha.84

Aloctin A (Alo A) is an active substance of Aloe arbo-
rescens Miller. The treatment effects of this compound 
have been described in vivo and in vitro on the immune 
response of murine and human lymphoid cells.85 Alo A 
was also involved in inhibiting the growth of induced fi-
brosarcoma in mice and was not directly cytotoxic to tu-
mour cells in vitro.86 Aloctin A is one of lectin plant found 
in Aloe. Lectin were identified to have cytotoxic effects 
on the tumour cell surface augments tumour-specific 
by enhancing immunity through activation of T cells.87

Acemannan is the most active polysaccharides found 
in Aloe Vera. It has been reported that this compound 
should exert its antitumor activity through macrophage 
activation and the release of tumour necrosis factor, in-
terleukin-1, and interferon.88,89 The same substance Ace-
mannan, was involved in increasing immunity in mouse 
whose immune systems had been damaged by radiation.90

Another study indicated that intraperitoneal treatment 
with Acemannan stimulate synthesis of monokines 
resulted in the initiation of immune attack (includ-
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ing interleukin-1 and tumour necrosis factor), necro-
sis, and regression of implanted sarcomas in mouse.91

Moreover, Acemanna (CarraVet Acemannan Immu-
nostimulant) has been approved as a biologic treat-
ment of fibrosarcoma in cats and dogs by the USDA.2

Aloe in combination with other cancer therapies
Aloe-emodin enhanced the activities of tamoxifen, cis-
platin, doxorubicin, cyclophosphamide and 5-fluoroura-
cil92-94 and Aloes Vera acts synergistically with cisplatin 
to inhibit proliferation of human breast and cervical 
cancer cells.95 Furthermore, some specific compounds 
extract from the leaf of Aloe Vera (such as Aloe-emodin, 
7-hydroxy-2,5 dimethyl chromone, Beta-sitosterol, etc.) 
possess higher binding affinity toward estrogen alpha re-
ceptor than standard tamoxifen.73 Aloe-emodin increased 
the radio-sensitivity of human cervical cancer cells in vi-
tro, inhibited their proliferation and, in combination with 
radiation, it induced the apoptosis.96 Aloin, another com-
pound of Aloe enhanced the antineoplastic activity of cis-
platin in melanoma cells97 and the emodin sensitised the 
hepatocellular carcinoma cells to the anti-tumour activity 
of Sorafenib (tyrosine kinase inhibitor).98

Aloe-emodin induced cell apoptosis and leads to cell 
death in vitro and in vivo while associated with photo-
dynamic therapy it enhanced killing effect of human oral 
mucosa carcinoma, human gastric cancer cells and breast 
cancer cells.99-101

In their study, Lissoni P. and his colleagues compared 
chemotherapy alone with chemotherapy associated with 
Aloe. The complete response was achieved in 3% (4/121) 
of patients treated with chemotherapy alone versus 10% 
(12/119) of patients treated with chemotherapy + Aloe 
while partial response was achieved in 16% (19/121) of 
patients treated with chemotherapy alone versus 23% 
(28/119) of patients treated with chemotherapy + Aloe. 
The disease stability was observed in 31% (37/121) for 
patients treated with chemotherapy alone and in 34% 
(40/119) for patients treated with chemotherapy + Aloe. 
The disease progression was significantly higher in the 
patients treated with chemotherapy alone than in the 
group treated with chemotherapy + Aloe [50% (61/121) 
vs. 33% (39/119)].72

One randomised study found that oral Aloe Vera gel did 
not reduce radiation-induced mucositis in head-and-
neck cancer patients.74 The Aloe Vera had no positive ef-
fect on prevalence or severity of radiation dermatitis in in 
breast cancer patients treated with radiation therapy.102 
However, it was considered as an alternative agent in the 
treatment of mucositis induced by radiation in patients 
with head and neck cancers.103

Another study compared the administration of melatonin 
(hormone primarily released by the pineal gland that reg-
ulates the sleep–wake cycle) alone versus melatonin + 
Aloe Vera in patients suffering from various advanced solid 
tumours and for whom no effective standard anticancer 
therapies are available. It found a partial response achieved 
in 2/24 patients treated with melatonin plus Aloe and in 
0/24 patients treated with melatonin alone. The disease 
stability was achieved in 12/24 for patients treated with 
melatonin plus aloe and in 7/26 for patients treated with 
melatonin alone. The percentage of stabilised patients was

 significantly higher in the group treated with melatonin 
+ aloe than in the melatonin group (14/24 vs. 7/26). The 
1-year survival patients was significantly higher in pa-
tients treated with melatonin plus aloe (9/24 vs. 4/26).104

It has been reported, a 64-years-old woman treated with 
topical Aloe Vera for ocular surface squamous neoplasia.105

In combination with surgery and radiation therapy, 
the Acemannan was administrated to canine (dog-like 
mammals) and feline (member of the cat family) suffer-
ing from fibrosarcoma and the results were impressive. 
While these animals had recurring disease failing pre-
vious treatment, a poor prognosis for survival, or both; 
the Acemannan treatment modified the tendency.106

Aloe Vera given concomitantly with honey can modulate 
tumour growth by reducing cell proliferation and reduc-
ing tumour weight. In fact, Aloe Vera may reduce tumour 
mass and metastasis rates, while honey may inhibit tu-
mour growth.107

Emodin enhanced the antitumour effect of gemcitabine 
in pancreatic cancer and it could contribute to reduced 
chemo-resistance.108

CONCLUSION
Whether the whole Aloe or its compounds are consid-
ered, we found through different articles that Aloe is a 
medicinal plant that has acted well against many types 
of cancer, namely cervix carcinoma, breast carcinoma, 
osteosarcoma, cancer of soft tissues, Hodgkin lympho-
ma, non-Hodgkin lymphoma, solid tumour of children, 
lung cancers, acute and chronic leukaemia, bladder can-
cer, ovarian cancer, gastric cancer, colon carcinoma, oral 
squamous cell carcinoma, colorectal cancer, lung squa-
mous carcinoma, malignant glioma, tongue squamous 
cancer, prostate cancer, nasopharyngeal carcinoma, blad-
der cancer, hepatocellular carcinoma, Merkel cells carci-
noma, leukaemia and in lymphoma, pancreatic cancer, 
prostate cancer, myeloma, sarcoma, hepatoma, ovarian 
cancer, neuroblastoma, melanoma, lung carcinoma, glio-
blastoma multiform, fibrosarcoma, ocular surface squa-
mous neoplasia, pleural tumour from hepatoma, duode-
nal tumour, glioblastoma, hepatoma, neuroectodermal 
tumours, promyelocytic leukaemia, non-small cell lung 
carcinoma, oral mucosa carcinoma, pancreatic cancer, 
liver metastasis of pancreatic cancer, lymphoma, acute 
myeloid leukaemia, liver cancer, multiple myeloma, lung 
adenocarcinoma, promyeloleukeamia, breast cancer and 
lung adenocarcinoma with overexpression of HER2/neu, 
Ehrlich ascites tumour and fibrosarcoma. 

Moreover, this review points out the fact that Aloe or at 
least one of its compounds could interrupt the pro-growth 
signalling pathways of cancer and this is the first time to 
show the therapeutic effect of Aloe on cancer based on bio-
logical capabilities of cancer. This can lead to development 
of a drug based on the whole Aloe or their compounds

In fact, a part from whole Aloe, 9 different compounds 
of different Aloe have been identified to have antican-
cer activities involving many pathways. Anticancer ac-
tivity depended variably on compounds types, time and 
type of cancer. Given the anticancer effects of its com-
pounds taken separately or the whole leaf, Aloe exerts 
the anticancer effects through many mechanisms which
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 could act synergistically. There is a high potential that-
whole Aloe or the combination of some of its compounds 
could be a chemotherapy based treatment which could 
have a therapeutic value in chemotherapy of differ-
ent types of cancers with no or minimum side effects. 

However, we realised that there are few studies conduct-
ed on Aloe illustrating its molecular suppressive activity  
of cancer. It is for instance the role of Aloe on inflam-
mation, regulating glucose metabolism in cancer cells. 
Only 2 databases were explored and moreover many of 
these studies were conducted on Aloe vera despite the fact 
that there are many species of Aloe and this is one of the 
weak points of this review. There is the need for more 
studies especially in vivo to be undertaken to examine 
the molecular activities of the different species of Aloe 
so that more effective therapeutics could be designed.

Acknowledgment: Our thanks are addressed to Annociate 
Mpfukamensabe for her facilities to access the internet. 
Special acknowledge are addressed to Quist Kanyomse 
for his contribution in English correction.

REFERENCES
1. Guo X, Mei N. Aloe vera : A review of toxicity and adverse 

clinical effects.J Environ Sci Health Part C Environ Carcinog Eco-
toxicol Rev. 2016;34(2):77-96. doi:10.1080/10590501.20
16.1166826.Medline

2. Reyinolds T. Aloes: The genus Aloe (Medicinal and Aromatic 
Plants - Industrial Profiles) Vol 1 ed.: CRC Press; 2004.

3. Gao Y, Kuok KI, Jin Y, Wang R. Biomedical applications of Aloe 
vera.Crit Rev Food Sci Nutr. 2018;1-13 Medline.

4. Cathcart P, Stebbing J. Aloe vera, a natural cancer soother?Lan-
cet Oncol. 2016;17(4):421. doi:10.1016/S1470-
2045(16)00161-3.Medline

5. Hanahan D, Weinberg RA. Hallmarks of cancer: the next 
generation.Cell. 2011;144(5):646-674.doi:10.1016/j.
cell.2011.02.013.Medline

6. Corsi MM, Bertelli AA, Gaja G, Fulgenzi A, Ferrero ME. The 
therapeutic potential of Aloe Vera in tumor-bearing rats.Int J Tissue 
React. 1998;20(4):115-118 Medline.

7. Kametani S, Oikawa T, Kojima-Yuasa A, et al. Mechanism of 
growth inhibitory effect of cape aloe extract in ehrlich ascites 
tumor cells.J Nutr Sci Vitaminol (Tokyo). 2007;53(6):540-546. 
doi:10.3177/jnsv.53.540. Medline

8. Esmat AY, Tomasetto C, Rio MC. Cytotoxicity of a natural anthra-
quinone (Aloin) against human breast cancer cell lines with and 
without ErbB-2: Topoisomerase II-alpha coamplification.Cancer 
Biol Ther. 2006;5(1):97-103. doi:10.4161/cbt.5.1.2347. 
Medline

9. Young RC, Ozols RF, Myers CE. The Anthracycline Antineoplastic 
Drugs.1981;305(3):139-153.

10. IARC.  Some Drugs and Herbal Products. Vol 108. Lyon: WHO; 
2016.

11. Ross YA. Medicinal Plants of the World. Vol 1.2ed.NewYork:Hu-
mana Press Inc; 2003.

12. Muto A, Hori M, Sasaki Y, et al. Emodin has a cytotoxic ac-
tivity against human multiple myeloma as a Janus-activated-
kinase 2 inhibitor.Mol Cancer Ther. 2007;6(3):987-994. 
doi:10.1158/1535-7163.MCT-06-0605. Medline

13. Ceccarelli D, Ovidi E, Triggiani D, et al. Antiproliferative activity 
of Aloe arborescens leaf skin extracts tested on murine 

myeloma cells: Cytological studies and chemical investigations.Med 
Aromat Plant Sci Biotechnol. 2012;6:31-36.

14.  Arcella A, Oliva MA, Staffieri S, et al. Effects of aloe emodin 
on U87MG glioblastoma cell growth: In vitro and in vivo study.
Environ Toxicol. 2018;33(11):1160-1167. doi:10.1002/
tox.22622. Medline

15. Lin KY, Uen YH. Aloe-emodin, an anthraquinone, in vitro in-
hibits proliferation and induces apoptosis in human colon car-
cinoma cells.Oncol Lett. 2010;1(3):541-547.doi:10.3892/
ol_00000096.Medline

16. LiQ, WenJ, YuK, et al. Aloe-emodin induces apoptosis in human 
oral squamous cell carcinoma SCC15 cells.BMC Complement 
Altern Med. 2018;18(1):296. doi:10.1186/s12906-018-
2353-z.Medline

17. ChenSH, LinKY, ChangCC, FangCL, LinCP. Aloe-emodin-induced 
apoptosis in human gastric carcinoma cells. Food and chemical 
toxicology : an international journal published for the British Indus-
trial Biological Research Association.2007;45(11):2296-2303.

18. Cheng C, Dong W. Aloe-Emodin Induces Endoplasmic Reticulum 
Stress-Dependent Apoptosis in Colorectal Cancer Cells.Med Sci 
Monit. 2018;24:6331-6339.doi:10.12659/MSM.908400.
Medline

19. Trybus W, Kró lT, Trybus E, Stachurska A, Kopacz-Bednarska 
A, Kró lG. Induction of Mitotic Catastrophe in Human Cervical 
Cancer Cells After Administration of Aloe-emodin.Anticancer Res. 
2018;38(4):2037-2044 Medline.

20. Wu YY, Zhang JH, Gao JH, Li YS. Aloe-emodin (AE) nanopar-
ticles suppresses proliferation and induces apoptosis in human 
lung squamous carcinoma via ROS generation in vitro and in 
vivo.Biochem Biophys Res Commun. 2017;490(3):601-607.
doi:10.1016/j.bbrc.2017.06.084.Medline

21. Ismail S, Haris K, Abdul Ghani ARI, Abdullah JM, Johan MF, 
Mohamed Yusoff AA. Enhanced induction of cell cycle arrest and 
apoptosis via the mitochondrial membrane potential disruption in 
human U87 malignant glioma cells by aloe emodin.J Asian Nat 
Prod Res. 2013;15(9):1003-1012. doi:10.1080/10286020
.2013.818982. Medline

22. Chiu TH, Lai WW, Hsia TC, et al. Aloe-emodin induces cell 
death through S-phase arrest and caspase-dependent pathways 
in human tongue squamous cancer SCC-4 cells.Anticancer Res. 
2009;29(11):4503-4511 Medline.

23. Liu  K, Park   C, Li  S, et al. Aloe-emodin suppresses pros-
tate cancer by targeting the mTOR complex 2.Carcinogenesis. 
2012;33(7):1406-1411.doi:10.1093/carcin/bgs156.Med-
line

24. Suboj P, Babykutty S, Srinivas P, Gopala S. Aloe emodin induces 
G2/M cell cycle arrest and apoptosis via activation of caspase-6 
in human colon cancer cells.Pharmacology. 2012;89(1-2):91-
98. doi:10.1159/000335659. Medline

25. Lin ML, Lu YC, Chung JG, et al. Aloe-emodin induces apoptosis 
of human nasopharyngeal carcinoma cells via caspase-8-medi-
ated activation of the mitochondrial death pathway.Cancer Lett. 
2010;291(1):46-58. doi:10.1016/j.canlet.2009.09.016.
Medline

26. Lin JG, Chen GW, Li TM, Chouh ST, Tan TW, Chung JG. Aloe-emo-
din induces apoptosis in T24 human bladder cancer cells through 
the p53 dependent apoptotic pathway.J Urol. 2006;175(1):343-
347.doi:10.1016/S0022-5347(05)00005-4.Medline

27. Guo J, Xiao B, Liu Q, Zhang S, Liu D, Gong Z. Anticancer effect of 
aloe-emodin on cervical cancer cells involves G 2 /M arrest and in-
duction of differentiation.Acta Pharmacol Sin. 2007;28(12):1991-
1995. doi:10.1111/j.1745-7254.2007.00707.x. Medline

East African Health Research Journal 2021 | Volume 5 | Number 1					                		         12

Aloe and its effects on cancer					      				           	            www.eahealth.org



28. Kuo PL, Lin TC, Lin CC. The antiproliferative activity of aloe-emo-
din is through p53-dependent and p21-dependent apoptotic path-
way in human hepatoma cell lines.Life Sci. 2002;71(16):1879-
1892.doi:10.1016/S0024-3205(02)01900-8.Medline

29. Acevedo-DuncanM, RussellC, PatelS, PatelR. Aloe–emodin modu-
lates PKC isozymes, inhibits proliferation, and induces apoptosis in 
U-373MG glioma cells.Int Immunopharmacol. 2004;4(14):1775-
1784.doi:10.1016/j. in t imp.2004.07.012.Medl ine

30. Lee HZ, Hsu SL, Liu MC, Wu CH. Effects and mechanisms of al-
oe-emodin on cell death in human lung squamous cell carcinoma.
Eur J Pharmacol. 2001;431(3):287-295.doi:10.1016/S0014-
2999(01)01467-4.Medline

31. Pecere T, Gazzola MV, Mucignat C, et al. Aloe-emodin is a new 
type of anticancer agent with selective activity against neuroecto-
dermal tumors.Cancer Res. 2000;60(11):2800-2804 Medline.

32. Wasserman L, Avigad S, Beery E, Nordenberg J, Fenig E. 
The effect of aloe emodin on the proliferation of a new merkel 
carcinoma cell line.Am J Dermatopathol. 2002;24(1):17-22. 
doi:10.1097/00000372-200202000-00003.Medline

33. Choi HK, Ryu H, Son AR, et al. The novel anthraquinone derivative 
IMP1338 induces death of human cancer cells by p53-indepen-
dent S and G2/M cell cycle arrest. Biomedicine & pharmacother-
apy = Biomedecine & pharmacotherapie.2016;79:308-314.

34. Yeap S, Akhtar MN, Lim KL, et al. Synthesis of an anthraquinone 
derivative (DHAQC) and its effect on induction of G2/M arrest 
and apoptosis in breast cancer MCF-7 cell line.Drug Des Devel 
Ther. 2015;9:983-992 Medline.

35. Aziz MYA, Omar AR, Subramani T, et al. Damnacanthal is a 
potent inducer of apoptosis with anticancer activity by stimulating 
p53 and p21 genes in MCF-7 breast cancer cells.Oncol Lett. 
2014;7(5):1479-1484. doi:10.3892/ol.2014.1898. Med-
line

36. Huang Q, Lu G, Shen HM, Chung MCM, Ong CN. Anti-can-
cer properties of anthraquinones from rhubarb.Med Res Rev. 
2007;27(5):609-630. doi:10.1002/med.20094. Medline

37. Shalabi M, Khilo K, Zakaria MM, Elsebaei MG, Abdo W, Awa-
din WJAP Jo TB. Anticancer activity of Aloe vera and Calligonum 
comosum extracts separetely on hepatocellular carcinoma cells. 
2015;5(5):375-381.

38. Tabolacci C, Oliverio S, Lentini A, et al. Aloe-emodin as an-
tiproliferative and differentiating agent on human U937 mono-
blastic leukemia cells.Life Sci. 2011;89(21-22):812-820. 
doi:10.1016/j.lfs.2011.09.008. Medline

39. Chen HC, Hsieh WT, Chang WC, Chung JG. Aloe-emodin 
induced in vitro G2/M arrest of cell cycle in human promyelo-
cytic leukemia HL-60 cells. Food and chemical toxicology : an 
international journal published for the British Industrial Biological 
Research Association.2004;42(8):1251-1257.

40. Grimaudo S, Tolomeo M, Gancitano R, DAlessandro N, Aiello 
E. Effects of highly purified anthraquinoid compounds from Aloe 
vera on sensitive and multidrug resistant leukemia cells.Oncol 
Rep. 1997;4(2):341-343. doi:10.3892/or.4.2.341. Medline

41. Nićiforović A, Adzić M, Spasić SD, Radojcić MB. Antitumor 
effects of a natural anthracycline analog (Aloin) involve altered 
activity of antioxidant enzymes in HeLaS3 cells.Cancer Biol Ther. 
2007;6(8):1211-1216. doi:10.4161/cbt.6.8.4383. Medline

42. Wang YR, Yang SY, Chen GX, Wei P. Barbaloin loaded poly-
dopamine-polylactide-TPGS (PLA-TPGS) nanoparticles against 
gastric cancer as a targeted drug delivery system: Studies in vitro 
and in vivo.Biochem Biophys Res Commun. 2018;499(1):8-
1 6 . d o i : 1 0 . 1 0 1 6 / j . b b r c . 2 0 1 8 . 0 3 . 0 6 9 . M e d l i n e

43. Liu JX, Zhang JH, Li HH, et al. Emodin induces Panc-1 cell apop

tosis via declining the mitochondrialmembranepotential.Oncol-
Rep.2012;28(6):1991-1996.doi:10.3892/or.2012.2042.
Medline

44. Yan YY, Zheng LS, Zhang X, et al. Blockade of Her2/neu bind-
ing to Hsp90 by emodin azide methyl anthraquinone derivative 
induces proteasomal degradation of Her2/neu.Mol Pharm. 
2011;8(5):1687-1697. doi:10.1021/mp2000499. Medline

45. Yu CX, Zhang XQ, Kang LD, et al. Emodin induces apoptosis in hu-
man prostate cancer cell LNCaP.Asian J Androl. 2008;10(4):625-
634. doi:10.1111/j.1745-7262.2008.00397.x. Medline

46. Zhang L, Lv R, Qu X, Chen X, Lu H, Wang Y. Aloesin Sup-
presses Cell Growth and Metastasis in Ovarian Cancer SKOV3 
Cells through the Inhibition of the MAPK Signaling Pathway.Anal 
Cell Pathol. 2017;2017:1-9. doi:10.1155/2017/8158254. 
Medline

47. Lee KH, Kim JH, Lim DS, Kim CH. Anti-leukaemic and an-
ti-mutagenic effects of di(2-ethylhexyl)phthalate isolated from 
Aloe vera Linne.J Pharm Pharmacol. 2000;52(5):593-598.
doi:10.1211/0022357001774246.Medline

48. Lee KH, Hong HS, Lee CH, Kim CH. Induction of apop-
tosis in human leukaemic cell lines K562, HL60 and 
U937 by diethylhexylphthalate isolated from Aloe vera 
Linne.J Pharm Pharmacol. 2000;52(8):1037-1041.
doi:10.1211/0022357001774778.Medline

49. Yagi A, Marino K, Nishioka I, Kuchino Y. Aloe mannan, ploy-
saccharide, from Aloe arborescens var. natalensis.Planta Med. 
1977;31(01):17-20. doi:10.1055/s-0028-1097482. Med-
line

50. Jeong HYKJ, Hwang SJ, Rhee DK. Anticancer Effects of Aloe on 
Sarcoma 180 in ICR Mouse and on Human Cancer Cell Lines.
YAKHAK HOEJI.1994;38(3):311-321.

51. Sampedro MC, Artola RL, Murature M, et al. Mannan from 
Aloe saponaria inhibits tumoral cell activation and proliferation.
Int Immunopharmacol. 2004;4(3):411-418.doi:10.1016/j.in-
timp.2003.12.016.Medline

52.  El-Shemy H, Aboul-Soud M, Nassr-Allah A, Aboul-Ene-
in K, Kabash A, Yagi A. Antitumor properties and modu-
lation of antioxidant enzymes’ activity by Aloe vera leaf 
active principles isolated via supercritical carbon diox-
ide extraction.Curr Med Chem. 2010;17(2):129-138. 
doi:10.2174/092986710790112620. Medline

53.  Cárdenas  C, Quesada AR, Medina MA. Evaluation of 
the anti-angiogenic effect of aloe-emodin.Cell Mol Life Sci. 
2006;63(24):3083-3089.doi:10.1007/s00018-006-6399-
6.Medline

54. Kocik J, BałanBJ, Zdanowski R, Jung L, Skopińska-Różews-
ka E, Skopiński P. Feeding mice with Aloe vera gel diminishes 
L-1 sarcoma-induced early neovascular response and tumor 
growth.Cent Eur J Immunol. 2014;1(1):14-18. doi:10.5114/
ceji.2014.42116. Medline

55. Subo jP, Babykutty S, Valiyaparambil Gopi DR, Nair RS, Srinivas 
P, Gopala S. Aloe emodin inhibits colon cancer cell migration/
angiogenesis by downregulating MMP-2/9, RhoB and VEGF via 
reduced DNA binding activity of NF-kappaB. European journal of 
pharmaceutical sciences : official journal of the European Federa-
tion for Pharmaceutical Sciences.2012;45(5):581-591.

56. Pan Q, Pan H, Lou H, Xu Y, Tian L. Inhibition of the angiogene-
sis and growth of Aloin in human colorectal cancer in vitro and 
in vivo.Cancer Cell Int. 2013;13(1):69. doi:10.1186/1475-
2867-13-69.Medline

57. SinghN, BabyD, RajguruJ, PatilP, ThakkannavarS, PujariV. In-
flammation and cancer.Ann Afr Med. 2019;18(3):121-126.
doi:10.4103/aam.aam_56_18.Medline

East African Health Research Journal 2021 | Volume 5 | Number 1					                		         13

Aloe and its effects on cancer					      				           	            www.eahealth.org



58. Davis RH, Kabbani JM, Maro NP. ALOE VERA AND INFLAM-
MATION.Proceedings of the Pennsylvania Academy of Sci-
ence.1986;60(1):67-70.

59. Vázquez B, Avila G, Segura D, Escalante B. Antiinflammato-
ry activity of extracts from Aloe vera gel.J Ethnopharmacol. 
1996;55(1):69-75. doi:10.1016/S0378-8741(96)01476-6. 
Medline

60. Davis RH, Parker WL, Samson RT, Murdoch DP. The isolation of an 
active inhibitory system from an extract of aloe vera.J Am Podiatr 
Med Assoc. 1991;81(5):258-261.doi:10.7547/87507315-
81-5-258.Medline

61. Ma Y, Tang T, Sheng L, et al. Aloin suppresses lipopolysac-
charideinduced inflammation by inhibiting JAK1STAT1/3 acti-
vation and ROS production in RAW264.7 cells.Int J Mol Med. 
2018;42(4):1925-1934.doi:10.3892/ijmm.2018.3796.
Medline

62. Gao R, Wu X, Huang Z, et al. Anti-tumor effect of aloe-emo-
din on cervical cancer cells was associated with human pap-
illomavirus E6/E7 and glucose metabolism.OncoTargets Ther. 
2019;12:3713-3721. doi:10.2147/OTT.S182405. Medline

63. He ZH, Huang YQ, Weng SF, et al. [Effect of Aloe emodin on 
invasion and metastasis of high metastatic breast cancer MDA-
MB-231 cells]. Zhong Yao Cai. 2013;36(9):1481-1485 Med-
line.

64. Chen YY, Chiang SY, Lin JG, et al. Emodin, aloe-emodin and 
rhein inhibit migration and invasion in human tongue cancer SCC-
4 cells through the inhibition of gene expression of matrix metallo-
proteinase-9.Int J Oncol. 2010;36(5):1113-1120 Medline.

65. Yonehara A, Tanaka Y, Kulkeaw K, Era T, Nakanishi Y, Sugiyama 
D. Aloe vera Extract Suppresses Proliferation of Neuroblastoma 
Cells In Vitro.Anticancer Res. 2015;35(8):4479-4485 Medline.

66. Tabolacci C, Lentini A, Mattioli P, et al. Antitumor properties 
of aloe-emodin and induction of transglutaminase 2 activity in 
B16–F10 melanoma cells.Life Sci. 2010;87(9-10):316-324.
doi:10.1016/j.lfs.2010.07.003.Medline

67. Guo J, Xiao B, Liu Q, Gong Z, Le Y. Suppression of C-myc 
expression associates with anti-proliferation of aloe-emodin 
on gastric cancer cells.Cancer Invest. 2008;26(4):369-374.
doi:10.1080/07357900701788130.Medline

68. Lu GD, Shen HM, Ong CN, Chung MCM. Anticancer effects 
of aloe-emodin on HepG2 cells: Cellular and proteomic stud-
ies.Proteomics Clin Appl. 2007;1(4):410-419.doi:10.1002/
prca.200600798.Medline

69. Lee H, Lin C, Yang W, Leung W, Chang S. Aloe-emodin induced 
DNA damage through generation of reactive oxygen species in 
human lung carcinoma cells.Cancer Lett. 2006;239(1):55-63.
doi:10.1016/j.canlet.2005.07.036.Medline

70.  Özenver N, Saeed M, Demirezer LÖ, Efferth T. Aloe-emo-
din as drug candidate for cancer therapy.Oncotarget. 
2018;9(25):17770-17796.doi:10.18632/oncotar -
get.24880.Medline

71. Chen YY, Chiang SY, Lin JG, et al. Emodin, aloe-emodin and 
rhein induced DNA damage and inhibited DNA repair gene ex-
pression in SCC-4 human tongue cancer cells.Anticancer Res. 
2010;30(3):945-951Medline.

72. Lissoni P, Rovelli F, Brivio F, et al. A randomized study of che-
motherapy versus biochemotherapy with chemotherapy plus 
Aloe arborescens in patients with metastatic cancer.In Vivo. 
2009;23(1):171-175Medline.

73. Majumder R, Parida P, Paul S, Basak P. In vitro and in silico study 
of Aloe vera leaf extract against human breast cancer.Nat Prod 
Res. 2019;1-4. doi:10.1080/14786419.2018.15348

48.Medline
74. Su CK, Mehta V, Ravikumar L, et al. Phase II double-blind ran-

domized study comparing oral aloe vera versus placebo to pre-
vent radiation-related mucositis in patients with head-and-neck 
neoplasms.Int J Radiat Oncol Biol Phys. 2004;60(1):171-177.
doi:10.1016/j.ijrobp.2004.02.012.Medline

75. Acharya JK, Vyas S, Purohit R, Mathur R, Agarwal RP. Aloe vera: 
a multifaceted ayurvedic herb use in palliative care of oral cancer 
patients. Supportive care in cancer Conference: 2018 joint meet-
ing of the multinational association of supportive care in cancer, 
MASCC and the international society of oral oncology, ISOO 
2018 Austria.2018;26(2 Supplement 1):S192S193.

76. Puataweepong P, Dhanachai M, Dangprasert S, et al. The 
efficacy of oral aloe vera juice for radiation induced mucositis 
in head and neck cancer patients: a double-blind placebo-con-
trolled study.Asian Biomed. 2009;3(4):375-382.

77. Heggie S, Bryant GP, Tripcony L, et al. A Phase III study on the 
efficacy of topical aloe vera gel on irradiated breast tissue.Can-
cer Nurs. 2002;25(6):442-451. doi:10.1097/00002820-
200212000-00007.Medline

78. Winters WD, Benavides R, Clouse WJJEB. Effects of aloe extracts 
on human normal and tumor cells in vitro. 1981;35(1):89-95.

79. Mizukoshi E, Kaneko S. Telomerase-Targeted Cancer Immu-
notherapy.Int J Mol Sci. 2019;20(8):1823.doi:10.3390/
ijms20081823.Medline

80. Cheng R, Xu J, Zhang X, Shi Z, Zhang Q, Jin Y. A selective and 
label-free strategy for rapid screening of telomere-binding Ligands 
via fluorescence regulation of DNA/silver nanocluster.Sci Rep. 
2017;7(1):42629. doi:10.1038/srep42629. Medline

81. Sun D, Thompson B, Cathers BE, et al. Inhibition of human telo-
merase by a G-quadruplex-interactive compound.J Med Chem. 
1997;40(14):2113-2116. doi:10.1021/jm970199z. Med-
line

82. Ma H, Li J, Yang JJ, et al. [Di-2-ethylhexyl phthalate and its metab-
olite single-ethylhexyl phthalate affect TGF-beta 1 expression and 
telomerase activity in the testis of young male rats]. Zhonghua nan 
ke xue = National journal of andrology.2012;18(9):783-788.

83. Wang S, Yan WW, He M, Wei D, Long ZJ, Tao YM. Aloe emo-
din inhibits telomerase activity in breast cancer cells: transcrip-
tional and enzymological mechanism. Pharmacological reports 
: PR.2020.

84. Yu CS, Yu FS, Chan JK, et al. Aloe-emodin affects the levels of 
cytokines and functions of leukocytes from Sprague-Dawley rats.In 
Vivo. 2006;20(4):505-509 Medline.

85. Imanishi KI. Aloctin A, an active substance of Aloe arborescens 
Miller as an immunomodulator. 1993;7(7):S20-S22.

86. Imanishi K, Ishiguro T, Saito H, Suzuki I. Pharmacological stud-
ies on a plant lectin, Aloctin A. I. Growth inhibition of mouse 
methylcholanthrene-induced fibrosarcoma (Meth A) in ascites 
form by Aloctin A.Experientia. 1981;37(11):1186-1187.
doi:10.1007/BF01989910.Medline

87.  Yoshimoto R, Kondoh N, Isawa M, Hamuro  J. Plant lectin, 
ATF1011, on the tumor cell surface augments tumor-specific im-
munity through activation of T cells specific for the lectin.Can-
cer Immunol Immunother. 1987;25(1):25-30. doi:10.1007/
BF00199297. Medline

88. Harris C, Pierce K, King G, Yates KM, Hall J, Tizard I. Efficacy 
of acemannan in treatment of canine and feline spontaneous neo-
plasms.Mol Biother. 1991;3(4):207-213 Medline.

89. Cosmetic Ingredient Review Expert Panel. Final Report on the 
Safety Assessment of Aloe Andongensis Extract, Aloe Andongen-
sis Leaf Juice, Aloe Arborescens Leaf Extract, Aloe Arborescens 
Leaf Juice, Aloe Arborescens Leaf Protoplasts, Aloe Barbadensis-

East African Health Research Journal 2021 | Volume 5 | Number 1					                		         14

Aloe and its effects on cancer					      				           	            www.eahealth.org



 Flower Extract, Aloe Barbadensis Leaf, Aloe Barbadensis Leaf 
Extract, Aloe Barbadensis Leaf Juice, Aloe Barbadensis Leaf 
Polysaccharides, Aloe Barbadensis Leaf Water, Aloe ferox 
leaf extract,Aloe Ferox Leaf Juice, and Aloe Ferox Leaf Juice 
Extract1.Int J Toxicol. 2007;26(2_suppl)(Suppl 2):1-50. 
doi:10.1080/10915810701351186. Medline

90. Kumar S, Tiku AB. Immunomodulatory potential of acemannan 
(polysaccharide from Aloe vera ) against radiation induced mor-
tality in Swiss albino mice.Food Agric Immunol. 2016;27(1):72-

86.doi:10.1080/09540105.2015.1079594.
91. Peng SY, Norman J, Curtin G, Corrier D, McDaniel HR, Bus-

bee D. Decreased mortality of Norman murine sarcoma in mice 
treated with the immunomodulator, Acemannan.Mol Biother. 
1991;3(2):79-87 Medline.

92. TsengHS, WangYF, TzengYM, et al. Aloe-Emodin Enhances 
Tamoxifen Cytotoxicity by Suppressing Ras/ERK and PI3K/mTOR 
in Breast Cancer Cells.Am J Chin Med. 2017;45(02):337-350.
doi:10.1142/S0192415X17500215.Medline

93. Fenig E, Nordenberg J, Beery E, Sulkes J, Wasserman L. Com-
bined effect of aloe-emodin and chemotherapeutic agents on 
the proliferation of an adherent variant cell line of Merkel cell 
carcinoma.Oncol Rep. 2004;11(1):213-217. doi:10.3892/
or.11.1.213. Medline

94.  MishraLc. Scientific Basis for Ayurvedic Therapies. CRC 
PRESS2004.

95. Hussain A, Sharma C, Khan S, Shah K, Haque S. Aloe 
vera inhibits proliferation of human breast and cervical can-
cer cells and acts synergistically with cisplatin.Asian Pac J 
Cancer Prev. 2015;16(7):2939-2946.doi:10.7314/AP-
JCP.2015.16.7.2939.Medline

96. Luo J, Yuan Y, ChangP , Li D, Liu Z, Qu Y. Combination of 
aloe-emodin with radiation enhances radiation effects and im-
proves differentiation in human cervical cancer cells.Mol Med 
Rep. 2014;10(2):731-736.doi:10.3892/mmr.2014.2318.
Medline

97. Tabolacci C, Rossi S, Lentini A, et al. Aloin enhances cisplatin 
antineoplastic activity in B16-F10 melanoma cells by transglu-
taminase-induced differentiation.Amino Acids. 2013;44(1):293-
300.doi:10.1007/s00726-011-1166-x.Medline

98. Kim YS, Lee YM, Oh TI, et al. Emodin Sensitizes Hepatocel-
lular Carcinoma Cells to the Anti-Cancer Effect of Sorafenib 
through Suppression of Cholesterol Metabolism.Int J Mol Sci. 
2018;19(10):3127. doi:10.3390/ijms19103127. Medline

99. Liu YQ, Meng PS, Zhang HC, et al. Inhibitory effect of aloe 
emodin mediated photodynamic therapy on human oral mucosa 
carcinoma in vitro and in vivo. Biomedicine & pharmacotherapy 
= Biomedecine & pharmacotherapie.2018;97:697-707.

100. Lin HD, Li KT, Duan QQ, et al. The effect of aloe-emodin-in-
duced photodynamic activity on the apoptosis of human gastric 
cancer cells: A pilot study.Oncol Lett. 2017;13(5):3431-3436.
doi:10.3892/ol.2017.5915.Medline

101. ChenQ, TianS, ZhuJ, et al. Exploring a Novel Target Treatment 
on Breast Cancer: Aloe-emodin Mediated Photodynamic Therapy 
Induced Cell Apoptosis and Inhibited Cell Metastasis.Anticancer 
Agents Med Chem. 2016;16(6):763-770. doi:10.2174/187
1520615666150821093323.Medline

102. Ahmadloo N, Kadkhodaei B, Omidvari Sh, et al. Lack 
of Prophylactic Effects of Aloe Vera Gel on Radiation Induced 
Dermatitis in Breast Cancer Patients.Asian Pac J Cancer Prev. 
2017;18(4):1139-1143 Medline.

103. Sahebjamee M, Mansourian A, Hajimirzamohammad M, et 
al. Comparative Efficacy of Aloe vera and Benzydamine Mouth-
washes on Radiation-induced Oral Mucositis: A Triple-blind, Ran-

domised, Controlled Clinical Trial.Oral Health Prev Dent. 
2015;13(4):309-315 Medline.

104. Lissoni P, GianiL, Zerbini S, Trabattoni P, RovelliF. Biotherapy 
with the pineal immunomodulating hormone melatonin versus mel-
atonin plus aloe vera in untreatable advanced solid neoplasms.
Nat Immun. 1998;16(1):27-33. doi:10.1159/000069427. 
Medline

105. Damani MR, Shah AR, Karp CL, Orlin SE. Treatment 
of ocular surface squamous neoplasia with topical Aloe 
vera drops.Cornea. 2015;34(1):87-89. doi:10.1097/
ICO.0000000000000296.Medline

106. King GK, Yates KM, Greenlee PG, et al. The effect of Acemannan 
Immunostimulant in combination with surgery and radiation ther-
apy on spontaneous canine and feline fibrosarcomas.J Am Anim 
Hosp Assoc. 1995;31(5):439-447.doi:10.5326/15473317-
31-5-439.Medline

107. Tomasin R, Cintra Gomes-Marcondes MC. Oral administration 
of 

Aloe vera and honey reduces walker tumour growth by decreas-
ing cell proliferation and increasing apoptosis in tumour tissue.
Phytother Res. 2011;25(4):619-623. doi:10.1002/ptr.3293. 
Medline

108. Liu A, Chen H, Tong H, et al. Emodin potentiates the antitumor 
effects of gemcitabine in pancreatic cancer cells via inhibition of 
nuclear factor-κB.Mol Med Rep. 2011;4(2):221-227 Medline.

109. Kim I-R, Kwon H-JJTR. Induction of apoptosis by Aloe vera 
extract in human hepatocellular carcinoma HepG2 cells. 
2006;22(4):329-332.

110. Shimpo K, Chikako T, Shinzato M, et al. Inhibition of N-eth-
yl-N’-nitro-N-nitrosoguanidine-induced Duodenal Tumorigenesis 
in Mice by Whole-leaf Aloe arborescens Miller var. natalensis 
Berger.Asian Pac J Cancer Prev. 2000;1(4):283-288 Medline.

111. Yeh FT, Wu CH, Lee HZ. Signaling pathway for aloe-emodin-in-
duced apoptosis in human H460 lung nonsmall carcinoma cell.
Int J Cancer. 2003;106(1):26-33. doi:10.1002/ijc.11185. 
Medline

112. Mijatovic S, Maksimovic-Ivanic D, Radovic J, et al. Anti-glioma 
action of aloe emodin: the role of ERK inhibition.Cell Mol Life 
Sci. 2005;62(5):589-598.doi:10.1007/s00018-005-4425-
8.Medline

113. Huang PH, Huang CY, Chen MC, et al. Emodin and Al-
oe-Emodin Suppress Breast Cancer Cell Proliferation through ER 
alpha Inhibition. Evidence-based complementary and alternative 
medicine : eCAM.2013;2013:376123.

114. Lee HZ. Effects and mechanisms of emodin on cell death 
in human lung squamous cell carcinoma.Br J Pharmacol. 
2001;134(1):11-20. doi:10.1038/sj.bjp.0704205. Medline

115. Dong X, Ni B, Fu J, et al. Emodin induces apoptosis in human 
hepatocellular carcinoma HepaRG cells via the mitochondrial 
caspasedependent pathway.Oncol Rep. 2018;40(4):1985-
1993.doi:10.3892/or.2018.6620.Medline

116. Ying J, Xu H, Wu D, Wu X. Emodin induces apopto-
sis of human osteosarcoma cells via mitochondria- and en-
doplasmic reticulum stress-related pathways.Int J Clin Exp 
Pathol.2015;8(10):12837-12844Medline.

117. Su J , Yan Y, Qu J, Xue X, Liu Z, Cai H. Emodin induc-
es apoptosis of lung cancer cells through ER stress and the 
TRIB3/NF-B pathway.Oncol Rep. 2017;37(3):1565-1572.
doi:10.3892/or.2017.5428.Medline

118. Lin W, Zhong M, Yin H, et al. Emodin induces hepatocellular 
carcinoma cell apoptosis through MAPK and PI3K/AKT signaling 
pathways in vitro and in vivo.Oncol Rep. 2016;36(2):961-967.

East African Health Research Journal 2021 | Volume 5 | Number 1					                		         15

Aloe and its effects on cancer					      				           	            www.eahealth.org



 doi:10.3892/or.2016.4861. Medline
119. Li N, Wang C, Zhang P, You S. Emodin inhibits pancreat-

ic cancer EMT and invasion by upregulating microRNA1271.
Mol Med Rep. 2018;18(3):3366-3374.doi:10.3892/
mmr.2018.9304.Medline

120. LinY, ChenW, WangZ, CaiP. Emodin promotes the arrest of 
human lymphoma Raji cell proliferation through the UHRF1-DN-
MT3A-∆Np73 pathways.Mol Med Rep. 2017;16(5):6544-
6551.doi:10.3892/mmr.2017.7423.Medline

121. WangY, LuoQ, HeX, et al. Emodin Induces Apoptosis of Colon 
Cancer Cells via Induction of Autophagy in a ROS-Dependent 
Manner.Oncology Research Featuring Preclinical and Clinical 
Cancer Therapeutics. 2018;26(6):889-899. doi:10.3727/09
6504017X15009419625178.Medline

122. Zu C, Zhang M, Xue H, et al. Emodin induces apoptosis 
of human breast cancer cells by modulating the expression of 
apoptosis-related genes.Oncol Lett. 2015;10(5):2919-2924.
doi:10.3892/ol.2015.3646.Medline

123. Chen Y, Li J, Hu J, et al. Emodin enhances ATRA-induced differ-
entiation and induces apoptosis in acute 

myeloid leukemia cells.Int J Oncol. 2014;45(5):2076-2084.
doi:10.3892/ijo.2014.2610.Medline

124. Xie MJ, Ma YH, Miao L, et al. Emodin-provoked oxidative 
stress induces apoptosis in human colon cancer HCT116 cells 
through a p53-mitochondrial apoptotic pathway.Asian Pac J 
Cancer Prev. 2014;15(13):5201-5205. doi:10.7314/AP-
JCP.2014.15.13.5201.Medline

125. Huang FJ, Hsuuw YD, Chan WH. Characterization of apop-
tosis induced by emodin and related regulatory mechanisms in 
human neuroblastoma cells.Int J Mol Sci. 2013;14(10):20139-
20156.doi:10.3390/ijms141020139.Medline

126. Yaoxian W, Hui Y, Yunyan Z, Yanqin L, Xin G, Xiaoke W. 
Emodin induces apoptosis of human cervical cancer hela cells 
via intrinsic mitochondrial and extrinsic death receptor pathway.
Cancer Cell Int. 2013;13(1):71. doi:10.1186/1475-2867-
13-71. Medline

127. Subramaniam A, Shanmugam MK, Ong TH, et al. Emodin 
inhibits growth and induces apoptosis in an orthotopic hepatocel-
lular carcinoma model by blocking activation of STAT3.Br J Phar-
macol. 2013;170(4):807-821. doi:10.1111/bph.12302. 
Medline

128. Li WY, Chan RYK, Yu PHF, Chan SW. Emodin induces cy-
totoxic effect in human breast carcinoma MCF-7 cell through 
modulating the expression of apoptosis-related genes.Pharm Biol. 
2013;51(9):1175-1181.doi:10.3109/13880209.2013.78
2322.Medline

129. Yu JQ, Bao W, Lei JC. Emodin regulates apoptotic pathway 
in human liver cancer cells.Phytother Res. 2013;27(2):251-257.
doi:10.1002/ptr.4703.Medline

130.  Zheng  ZH, Hu  JD, Chen YY, et al. [Effect of emodin on 
proliferation inhibition and apoptosis induction in leukemic K562 
cells]. Zhongguo Shi Yan Xue Ye Xue Za Zhi. 2009;17(6):1434-
1438 Medline.

131. Zheng HY, HuJ D, Zheng ZH, et al. [Emodin induces leukemic 
HL-60 cells apoptosis probably by inhibiting Akt signal pathway]. 
Yao Xue Xue Bao. 2007;42(11):1142-1146 Medline.

132. Su YT, Chang HL, Shyue SK, Hsu SL. Emodin induces apop-
tosis in human lung adenocarcinoma cells through a reactive 
oxygen species-dependent mitochondrial signaling pathway.
Biochem Pharmacol. 2005;70(2):229-241.doi:10.1016/j.
bcp.2005.04.026.Medline

133. Chen YC, Shen SC, Lee WR, et al. Emodin induces apoptosis 
in human promyeloleukemic HL-60 cells accompanied by activa-
tion of caspase 3 cascade but independent of reactive oxygen 
species production.Biochem Pharmacol. 2002;64(12):1713-
1724.doi:10.1016/S0006-2952(02)01386-2.Medline

134. Srinivas G, Anto RJ, Srinivas P, Vidhyalakshmi S, Senan VP, 
Karunagaran D. Emodin induces apoptosis of human cervical 
cancer cells through poly(ADP-ribose) polymerase cleavage and 
activation of caspase-9.Eur J Pharmacol. 2003;473(2-3):117-
125.doi:10.1016/S0014-2999(03)01976-9.Medline

135. Jing X, Ueki N, Cheng J, Imanishi H, Hada T. Induction of apop-
tosis in hepatocellular carcinoma cell lines by emodin.Jpn J Cancer 
Res. 2002;93(8):874-882. doi:10.1111/j.1349-7006.2002.
tb01332.x.Medline

Peer Reviewed

Competing Interests: None declared.

Funding: This study was not funded

Received: 20 Jun 2019; Accepted: 06 October 2020

Cite this article as Manirakiza A, Irakoze L, Manirakiza S. Aloe 
and its Effects on Cancer: A Narrative Literature Review. East 
Afr Health Res J. 2021;5(1):1-16. https://doi.org/10.24248/
eahrj.v5i1.645

© Manirakiza et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduc-
tion in any medium, provided the original author and source 
are properly cited. To view a copy of the license, visit http://
creativecommons.org/licenses/by/4.0/. When linking to this 
article, please use the following permanent link: https://doi.
org/10.24248/eahrj.v5i1.645

East African Health Research Journal 2021 | Volume 5 | Number 1					                		         16

Aloe and its effects on cancer					      				           	            www.eahealth.org



CASE STUDY

Bilateral Subdural Hematoma following Ventriculoperitoneal 
Shunt Insertion in a Ten-month Old Tanzanian Female with 
Congenital Hydrocephalus: An Uncommon Presentation

Jay Lodhiaa, Sakina Mehboob Rashida, Abdallah Msemoa, Rune Philemonb,c, Adnan 
Sadiqb,d, Kondo Chilongaa,b, David Msuyaa,b

aDepartment of General Surgery, Kilimanjaro Christian Medical Center, Moshi- Tanzania, bKilimanjaro Christian Medical University College, Moshi- 
Tanzania, cDepartment of Pediatrics and Child Health, Kilimanjaro Christian Medical Center, Moshi- Tanzania, dDepartment of Radiology, Kilimanjaro 
Christian Medical Center, Moshi- Tanzania
Correspondence to Jay Lodhia, (jaylodhia06@gmail.com)

ABSTRACT
There is an unmet need for the treatment of hydrocephalus in Tanzania. Thousands of newborns each year in the region 
are affected by this condition and access to care remains a challenge. While treatment options like cerebrospinal fluid 
diversion through ventriculo-peritoneal shunting are within the skill set of general surgeons, the potential complications 
represent an additional challenge. We present a 10-month-old Tanzanian female who developed bilateral-subdural 
hematomas after insertion of a ventriculoperitoneal shunt.

 

a bilateral subdural collections 2 months after inser-
tion of a VP shunt system. 

CASE PRESENTATION
History
A 10-month-old Tanzanian female presented to our 
centre with a 1-week history of progressively wors-
ening bulging of her anterior fontanelle. Her past 
medical history was suggestive of congenital hydro-
cephalus and insertion of a VP shunt when the child 
was 8 months old; 2 months prior to the current pre-
sentation. Before the shunt insertion, she had a head 
circumference of 51 centimetres (above the 97th per-
centile for her age5) and a ventricular index of 42%. 
The mother reported that despite regular pumping of 
the shunt, the bulging did not subside. She denied 
any history of convulsions, vomiting, high-pitched 
cry or fevers.

The child’s history was otherwise unremarkable; she 
was born at term by normal vaginal delivery, her im-
munisations were up-to-date with Tanzania’s immu-
nisation guidelines and she was exclusively breastfed 
until the age of 3 months and then supplemented.

Examination
Upon initial examination, an active child was ob-
served with hemodynamically stable vitals. The ante-
rior and posterior fontanelles were tense and bulging, 
with the edges of the sagittal sutures wide apart. The 
occipitofrontal circumference was 52 centimetres-

INTRODUCTION

It is estimated that more than 100,000 newborns 
each year in Sub-Saharan Africa (SSA) are affect-

ed by hydrocephalus.1 Various methods of managing 
this condition are in practice worldwide, the most 
common ones being insertion of a Ventriculo-Perito-
neal (VP) shunt and Endoscopic Third Ventriculos-
tomy with Choroid Plexus Cauterisation (ETV/CPC).

Our centre – Kilimanajro Christian Medical Cen-
tre (KCMC) situated in Northern Tanzania provides 
a surgical service run entirely by general surgeons. 
Surgical Intensive Care Services (SICU) are capped at 
8 beds and usually run at capacity thus several ICU 
candidates are often rejected due to lack of space.

Patients presenting with Congenital Hydrocephalus 
are exclusively managed by insertion of a VP shunt. 
While it is a relatively simple procedure, failure rates 
within the first year of up to 25% have been report-
ed.2 Shunt failure is a life-threatening emergency and 
thus access to emergency neurosurgical care is very 
vital. 

The collection of a subdural hematoma following 
drainage of Cerebro-Spinal Fluid (CSF) via VP shunt 
insertions has been studied mainly in adult patients 
presenting with normal pressure hydrocephalus.3,4 

It’s occurrence in SSA following VP shunt inser-
tions in paediatric populations is unreported to the 
best of our knowledge. We present a case report of a 
10-month-old Tanzanian female who presented with 
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(above the 97th percentile for her age5). There was no 
neck stiffness, no opisthotonos posturing and the tone of 
the limbs was normal. Sunset phenomenon of the eyes 
was not observed and the cardiovascular, abdominal, 
musculoskeletal and genitourinary examination was oth-
erwise normal.

Diagnosis
The working diagnosis was a blocked VP shunt manifest-
ing with bulging of the fontanelles. The physical exam-
ination did not provide clues for the definitive cause of 
the shunt blockage.

Laboratory and Radiology investigations
A complete blood count demonstrated normal param-
eters. A Computer Tomography (CT) scan of the head 
demonstrated a bilateral acute-on-chronic subdural he-
matoma with the shunt system in situ (Figure 1). 

Management and Clinical Course
The child was initiated on acetazolamide and planned 
for bilateral decompression burr hole surgery to allow 
for drainage of the hematoma. Intraoperatively, one burr 
hole was made on each side and a total of 200 millilitres 
of haemolysed blood was evacuated. The intraoperative-

course was stable and the child recovered well from an-
aesthesia with neurological examination post-surgery 
conforming with pre-operative findings. The child was 
nursed in General Surgical Ward with a stable progress 
over 48 hours post-surgery. We would ideally have pre-
ferred post-op care in a High Care Unit. However, such 
services are not available at our hospital due to limited 
resources.

Unfortunately, on day 3, there was a sudden deteriora-
tion of the child’s status while in the ward from an unde-
termined cause. Cardiopulmonary resuscitation was im-
mediately initiated by the General Surgical Ward team, 
however it was unsuccessful and the child succumbed.

The child’s rapid deterioration may have been due to 
various conditions. Possibilities considered by the treat-
ing team were; raised intracranial pressures secondary to 
subdural recollections with subsequent herniation or a 
seizure complicated by aspiration and hypoxia. Due to 
the family’s preferences, a post-mortem was not conduct-
ed and an exact cause of death could not be identified.

DISCUSSION
We present a 10-month-old child with congenital hydro-
cephalus who developed a relatively uncommon compli-
cation following insertion of a VP shunt.

VP shunting is a procedure for diverting Cerebro-Spinal 
Fluid (CSF) to a compartment in the body which has ab-
sorptive capacity. It involves subcutaneous tunnelling 
of a catheter from the scalp to the abdomen in a sterile 
fashion, securing the proximal tip to a ventricular cath-
eter and burying the distal tip under direct vision in the 
peritoneal cavity. The CSF flow towards the distal end 
is absorbed in the distal cavity thus resulting in lowered 
intracranial pressure with values closer to normal.

In patients with idiopathic normal pressure hydroceph-
alus, it is proposed that the collection of subdural blood 
is most likely due to the sudden decrease in intracranial  
pressure following drainage which allows the brain mat-
ter to fall away from the calvarium.6 It is a complication 
linked to high opening pressures of the CSF likely leading 
to drainage of large volumes of CSF during shunt inser-
tion and subsequent high-volume drainage.6

Studies in high and middle-income countries have re-
ported variable rates (11 to 25%) of shunt complications 
during the first year post-surgery.2,7 There are no exact 
figures describing the burden of congenital hydrocepha-
lus and associated treatment complications within SSA. It 
is largely from data extrapolated from centres within the 
region managing this condition that estimates have been 
put forward.8

Warf et al.’s work defined the economic burden of con-
genital hydrocephalus in infants in SSA; they determined 
that the long-term benefit of managing hydrocephalus in 
infants for one-year can amount up to $56 billion.9 These 
figures highlight the need to manage this condition in 
a timely and appropriate manner while also anticipating 
possible complications.

Various complications following VP shunting are report-
ed in literature including shunt obstruction, shunt migra-
tion, bowel perforation, abdominal pseudocyst formation 
and infection.10,11 Subdural hematoma collection followi-

 FIGURE 1. CT Scan Images

A: Bilateral subdural hematoma (white arrows) 
B: VP shunt in situ (black arrow) 
C: Coronal view 
D: 3D reconstruction showing open fontanelles and widened 
sagittal suture
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ng shunt insertion has largely been reported in patients 
who Various complications following VP shunting are 
reported in literature including shunt obstruction, shunt 
migration, bowel perforation, abdominal pseudocyst for-
mation and infection.10,11 Subdural hematoma collection 
following shunt insertion has largely been reported in pa-
tients who were shunted for idiopathic normal pressure 
hydrocephalus with an incidence of 10% over 12 years in 
a Swedish study.3

Illingworth’s series of patients who developed subdural 
hematomas after drainage of a hydrocephalus had all 
been managed by a ventriculocaval shunt.12 Subdural he-
matoma collection following ventriculoperitoneal shunt-
ing for congenital hydrocephalus has not been common-
ly reported in literature.

The lack of neurosurgical services at our centre – the 
Northern Zone Referral Hospital in Tanzania - has re-
quired general surgeons to develop proficiency in the 
insertion of VP shunts for patients with hydrocephalus. 
Investment in neurosurgical services and expertise in our 
region will contribute towards lessening the incidence of 
complications in patients post VP shunt placement. Cur-
rently, at our centre, this condition is managed entirely 
by general surgeons and it is the most common proce-
dure in children under 6 months of age. Before discharge 
from hospital care, mothers and caregivers are counselled 
on the signs of increased intra-cranial pressure as well 
as techniques of pumping the shunt system to allow for 
adequate drainage.

It is clear that the allocation of human and financial cap-
ital to the health care systems in SSA is required for ad-
dressing the burden of hydrocephalus in the paediatric 
population and investing in access to neurosurgery care 
for these patients.

CONCLUSION
Infant hydrocephalus in Tanzania represents a major 
Public Health challenge. The gap in adequate short and 
long-term post-operative care and follow-up also needs 
to be addressed to minimise morbidity and mortality. 
There is an un-met need for care resulting in immense 
loss of Disability Adjusted Life Years. While management 
is possible even by personnel who are not specialised in 
neurosurgery, the possibility of complications following 
VP shunt insertion should always be acknowledged.

Acknowledgement: The authors would like to thank the 
child’s mother for permission to share her child’s medi-
cal history for educational purposes.

REFERENCES
1. Warf, B., 2013. Educate One to Save a Few. Educate a Few 

to Save Many. World Neurosurgery, 79(2), pp.S15.e15-S15.
e18.

2. Wu Y, Green NL, Wrensch MR, Zhao S, Gupta N. VENTRIC-
ULOPERITONEAL SHUNT COMPLICATIONS IN CALIFORNIA: 
1990 to 2000.Neurosurgery. 2007;61(3):557-563, discus-
sion 562-563. doi:10.1227/01.NEU.0000290903.07943. 
AF. Medline

3. Sundström N, Lagebrant M, Eklund A, Koskinen LOD, Malm J. 
Subdural hematomas in 1846 patients with shunted idiopathic 
normal pressure hydrocephalus: treatment and long-term survival.J

 Neurosurg. 2018;129(3):797-804. doi:10.3171/2017.5.
JNS17481. Medline

4. Sundström N, Wallmark J, Eklund A, Koskinen LO, Malm J. Risk fac-
tors for subdural hematomas in patients shunted for idiopathic nor-
mal pressure hydrocephalus.Fluids Barriers CNS. 2015;12(Suppl 
1):O47. doi:10.1186/2045-8118-12-S1-O47.

5. Khan QA, Wharen RE, Grewal SS, et al. Overdrainage shunt com-
plications in idiopathic normal-pressure hydrocephalus and lum-
bar puncture opening pressure.J Neurosurg. 2013;119(6):1498-
1502. doi:10.3171/2013.7.JNS13484. Medline

6. Who.int. https://www.who.int/childgrowth/standards/sec-
ond_set/cht_hcfa_girls_p_0_2.pdf?ua=1. Published 2021. Ac-
cessed October 22, 2019.

7. Bari ME, Khan F, Rehman A, Shamim MS. Factors affecting ven 
triculoperitoneal shunt survival in adult patients.Surg Neurol Int. 
2015;6(1):25. doi:10.4103/2152-7806.151388. Medline

8. Warf BC; East African Neurosurgical Research Collabora-
tion. Pediatric hydrocephalus in East Africa: prevalence, caus-
es, treatments, and strategies for the future.World Neurosurg. 
2010;73(4):296-300. doi:10.1016/j.wneu.2010.02.009. 
Medline

9. Warf BC, Alkire BC, Bhai S, et al. Costs and benefits of neu-
rosurgical intervention for infant hydrocephalus in sub-Sa-
haran Africa.J Neurosurg Pediatr. 2011;8(5):509-521. 
doi:10.3171/2011.8.PEDS11163. Medline

10. Paff M, Alexandru-Abrams D, Muhonen M, Loudon W. Ventricu-
loperitoneal shunt complications: A review.Interdiscip Neurosurg. 
2018;13:66-70. doi:10.1016/j.inat.2018.04.004.

11. Chatterjee S, Harischandra LS, Sharma A. Shunt migration in 
ventriculoperitoneal shunting: A comprehensive review of litera-
ture.Neurol India. 2019;67(1):85-99. doi:10.4103/0028-
3886.253968. Medline

12. Illingworth RD. Subdural haematoma after the treatment of chron-
ic hydrocephalus by ventriculocaval shunts.J Neurol Neurosurg 
Psychiatry. 1970;33(1):95-99. doi:10.1136/jnnp.33.1.95. 
Medline

Peer Reviewed

Competing Interests: None declared.

Funding: This study received did not receive any funding

Received: 22 Feb 2020; Accepted: 23 Mar 2021

Cite this article as Lodhia J, Sakina MR, Msemo A, Philemon R, 
Sadiq A, Chilonga K, Msuya D. Bilateral subdural hematoma 
following ventriculoperitoneal shunt insertion in a ten-month 
old Tanzanian female with congenital hydrocephalus: An un-
common presentation. East Afr Health Res J. 2021;5(1):17-19. 
https://doi.org/10.24248/eahrj.v5i1.646

© Lodhia et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author and source are properly 
cited. To view a copy of the license, visit http://creativecom-
mons.org/licenses/by/4.0/. When linking to this article, please 
use the following permanent link: https://doi.org/10.24248/
eahrj.v5i1.646

Bilateral Subdural Hematoma Following Ventriculoperitoneal Shunting; An Uncommon Presentation			         	            www.eahealth.org

East African Health Research Journal 2021 | Volume 5 | Number 1					                		         19



ORIGINAL ARTICLE

Assessing Knowledge and Practices of the Community towards 
Corona Virus Disease 2019 in Mbale Municipality, Uganda: 
Across Section Study

Naziru Rashida, Aisha Nazziwaa, Rehema Kantonoa, Hassan Kasujjaa, Swaibu 
Zziwaa

aIslamic University in Uganda
Correspondence to Naziru Rashid (nazrash@yahoo.com)

ABSTRACT
Background: The Corona virus disease, first identified in Wuhan city, Hubei province of China, is a respiratory illness 
caused by Novel Corona Virus also known as Severe Acute Respiratory Syndrome Corona Virus 2 (SARS Cov.2). 
The disease is characterised by; dry cough and shortness of breath with difficulty in breathing and at least 2 of the 
following; fever, chills, muscle pain, headache, sore throat and loss of test and smell. Uganda in general and Mbale 
in particular has people of diverse culture, religion and ethnic background as well as diverse socio economic activities 
with various practices. This multi-cultural environment creates differences in perception of information and practices. Most 
cultures encourage socialisation through social functions like attending weddings, funerals, work places and gatherings 
and Muslims who have to go for congregation prayers in the mosques 5 times a day among others. This puts such 
communities at risk of spreading the disease very fast and slow in adapting to control measures 
Aim: In this study, we aimed at assessing knowledge and practices of the community towards COVID 19 in Mbale 
municipality.
Methods and Materials: A cross section study was used; Data was obtained using a Questionnaires to a sample of 355 
respondents and an observation tool was also used to observe behaviour patterns and practices of 776 participants 
towards the control measures of COVID-19.
Results: There was a total of 355 respondents with 208 /355 (58.59%) male and 147/355 (41.4%) female. 
149/355(42%) possessed good knowledge, 131/355(36.9%) had moderate knowledge and 75/355(21%) had a 
little knowledge on COVID-19. Participants who were single and aged between 21-30 years were found to be more 
knowledgeable than other groups (P value=.001 and P value=.003 respectively).The source of COVID 19 information 
was mainly from television and radios 124/248 (50%) and social media 34/248 (21.8%) and the least source of 
information being 14/248(5.6%) and 9/248(3.6%) from health workers and Religious leaders respectively.
496/776 (64%) of the respondents observed, washed their hands and only124/776 (16%) of the respondents wore 
face masks. 98/776 (12.6%) were seen shaking hands and 15/776(2%) were seen hugging.
Conclusion: Use of appropriate and well-designed Health education materials on radios, televisions and social media 
platforms like Facebook and twitter among others can be effective means of communication since they can reach the 
highest number of people. Ministry of Health should design ways for systematically integrating both political and religious 
leaders in Health Education Campaigns. Government should provide facemasks and enforce their use. A study to assess 
the ability of both political and religious leaders in health promotion campaigns should be carried out.

 

tional concern and a global pandemic by the World 
Health Organization (WHO) on 30th January 2020 
and 11th March 2020 respectively.2,3,4

There is still no known specific cure for COVID-19 
apart from the vaccines for Immunisation. The World 
Health Organization (WHO) and the local authorities 
have guided on a number of infection control mea-
sures among Communities including; hand washing, 
hand sanitising, physical distancing, observing respi-
ratory hygiene, avoiding hand shaking and hugging 
among others.11 Many communities tend to live a us-

BACKGROUND

The Corona virus (COVID-19) disease first identi-
fied in Wuhan city, Hubei province of China, is a 

respiratory illness caused by the Novel Corona Virus 
also known as Severe Acute Respiratory Syndrome 
Corona Virus 2 (SARS-CoV 2).1 The disease is char-
acterised by dry cough and shortness of breath with 
difficulty in breathing and at least 2 of the following; 
fever, chills, muscle pain, headache, sore throat and 
loss of taste and smell.4,5

It was declared a public health emergency of interna-
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ual life which puts their lives at risk of contracting the 
disease. There are different sources of information about 
COVID-19 within communities. In Uganda, the sources 
of information includes Main stream media, politicians, 
religious leaders, cultural leaders, celebrated personali-
ties and Social media platforms among others. There has 
also been installation of measures based on their known 
public health impact, majorly social distancing, wearing 
facemasks and hand washing in public places as well as a 
total country lockdown to increase on the social distanc-
ing, These same measures have been instituted in other 
African countries.8

These Non-Pharmaceutical Interventions (NPI) are very 
impactful strategies in delaying disease transmission and 
they reduce the impact of the disease on the country’s 
health care systems, especially in resource limited set-
tings like Uganda.7 In such circumstances, the success 
in controlling the spread of disease largely depends on 
how the community responds to and observes the pub-
lic health measures put in place by the government’s re-
spective authorities. This is also largely dependent on the 
knowledge and attitude towards the disease, the source 
of health information and the rationale behind the mea-
sures put in place.

Uganda has people of diverse culture, religion and ethnic 
backgrounds with various practices. This multi-cultural 
environment creates differences in perception of infor-
mation and practices. Most cultures encourage socialisa-
tion through social functions such as weddings funerals, 
work places, attending sports gatherings and Muslims 
have to go for congregation prayers in the mosques 5 
times a day. 

This Diversity is seen in Mbale District due to its unique 
and strategic location. Mbale district is located along the 
high way that joins Kenya to South Sudan and the Dem-
ocratic republic of Congo through Uganda, this therefore, 
attracts many business people as well as administrative 
offices in the region. In addition, the traditional cultur-
al dance known as “Kadodi” that brings people together 
during the tradition cultural public circumcision cere-
mony known as “Imbalu” puts the people of Mbale and 
other neighbouring districts at a higher risk than other 
districts. Such practices put the community at risk of not 
only spreading the disease, but also being slow on adopt-
ing to infection control measures.

Behaviours and perceptions in communities are drivers 
of spread, control and management of Infections.12 It is 
noted that during a public health crisis, like COVID-19, 
misinformation spreads faster than the Disease itself.9 For 
instance, most people in western Uganda largely believed 
in myths and rumours like; COVID-19 only affects the 
whites and not Africans. They also believed that taking 
of alcohol can prevent the spread of COVID-19.9,10 Such 
beliefs, myths and misinformation can affect the efforts 
by the Government authorities to control the spread of 
COVID-19. The effectiveness of such measures depends 
on an individual’s degree of involvement and adherence 
to control measures.13,14 The willingness to adopt to new 
changes in their day-today behavioural activities (like 
hand shaking, hugging, etc.) largely depends on people’s 
perceived risk of contracting the disease in question se-
verity or impact of the disease on their lives. This also de-

pends on people’s level of awareness and knowledge 
about the disease. To date, there is no documented study 
about the level of knowledge, practices and responses of 
Ugandan Communities towards COVID-19.

Appreciating the role of human behaviour in mitigating 
the spread of communicable diseases, in this study we 
therefore assessed the level of knowledge of COVID-19, 
the Practices and responses of the Community towards 
COVID-19 and the source of information. Our Findings 
will enable government through the Ministry of Health 
(MoH) to design appropriate message for Health Educa-
tion through mass media and social media, design pro-
grams for training of different leaders to Health educate 
communities and appropriate implementation of the 
control measures especially in the Post Lockdown period.

METHODOLOGY
Study Setting and Study Design
This was a cross-sectional study conducted between 1st 
April and 30thMay 2020 within villages and towns of 
Mbale municipality, Mbale district. Mbale district is lo-
cated in the Eastern region of Uganda in East Africa, ap-
proximately 225km (140miles) North East of the capital 
Kampala.15, 16

By 2019, the district was estimated to have 568,000 peo-
ple, 52.3% being females.15,16The main economic activi-
ties being farming and trade (business).

The district has 12 Government dispensaries (Health 
Centre level II), 17 health centres (level III) at county, 4 
health centres (level IV) at sub-district with 2 hospitals. 
More so, it has 4 private/NGO dispensaries (level II), 7 
health centres (Level III) and no hospital. There is Re-
gional Referral Hospital with 332 beds.19

Unlike other towns in Uganda, Mbale Municipality spe-
cifically and Mbale District in general have a unique loca-
tion being on the high way joining Kenya to south Sudan 
and the democratic republic of Congo through Uganda. 
The district hosts a number of administrative offices and 
businesses and thus brings a large population of people 
together. This puts the people within the district at a 
higher risk of contracting the disease.

Study Population
Inclusion criteria
All adult male and female who consented to participate 
in the study were included in the study.

Exclusion Criteria
During the process of the study, all those who declined at 
the beginning or during the process of data collection to 
participate were excluded from the study.Children below 
the age of 16 years were excluded from the study

Sample Size
A total of 350 participants were enrolled into the study. 
This sample size was obtained using the formula for cal-
culating sample size.
	 N= Z2PQ
        	         δ2
Where N is the sample size that we are looking for.
Z is the standard normal deviation at 95% Confidence 
equal to 1.96
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P is estimated Prevalence or Proportion of people in-
formed about the disease, for our case we used a conser-
vative value of 50%, because no study has estimated a 
prevalence in Uganda and other countries with the same 
socio demographic area like Uganda.

Q is 100% - P will be equal to 100-50 equal to 50%
E is the maximum acceptable error and was taken as 0.05
Required sample size is 392.

This was obtained mathematically as follows 

   2ZPQ = (2x1.96 x 50/100 x 50/100) = 0.98…….  (a)
         δ2 = (0.05 x 0.05) = 0.0025……...……..……. (b)

(a)	 / (b) = 0.098/ 0.002 = 392 Participants 

Sampling Procedure
Participants were randomly sampled using the conve-
nient sampling method. A pre-tested Questionnaire was 
used. Pre-testing was done on 16 participants at Islamic 
University in Uganda (IUIU), Health Centre, IUIU depart-
ment of Mass communication, IUIU main gate entrance 
and at IUIU Mosque.

Research Assistants were IUIU health Centre staff and 
Mass communication final year students. Participants 
were mad to sign consent forms, taken through the ques-
tions using either English, Luganda or lumsaba (Lugisu 
languages) which are the local languages in the area to 
enable participants give their appropriate responses. The 
whole process could take 15 to 25 minutes on average.

For the observations a data collector made observations 
and recorded behavioural patterns of the participants in 
the community.

Observations took place at key areas where large concen-
trations of people are expected, these included; Nkoma 
Market Main entrances, Kikindu Market Main entrances, 
Abrah Shopping Centre, Bam Shopping Centre, Mbale 
taxi park station, Mbale Bus Park station and Islamic uni-
versity In Uganda (IUIU) main entrance, all located in 
Mbale Municipality.

Observers could spend between 2 to 3 hours at each point 
for 3 alternating days in a week.

Variables

Dependent variables included; knowledge, attitude and 
practices of the community towards Novel Corona Virus. 
The independent variables included; Socio-demographic 
variables, likeAge, Sex, marital status, education, occupa-
tion, and income.

Data Analysis 
Descriptive statistics of the variables were computed as 
Mean ±SD and frequencies (n, %). The relationships 
between the categorical variables were investigated by 
using Pearson’s Chi-Square test. Also, independent-sam-
ples, t-test were used to investigate the difference be-
tween groups with regard to numerical variables. In all 
calculations, P<.05 was considered as the level of statisti-
cal significance. Statistical analysis was performed using 
SPSS 20 (IBM SPSS statistics, Somers, NY)

Anonymity
Participants’ identification information was not included 
anywhere in the data collection tool

Informed consent
All participants were made to sign an informed consent 
document before participating in the study and were al-
lowed to withdraw from the study at stage of data col-
lection. Permission to conduct the research was given by 
the Research Coordination Committee (RCC) of the Is-
lamic University in Uganda with reference number RCC/
FHS/20/001

FIGURE 1. Source of Information about COVID-19

TABLE 1: Social Demographic Characteristics and 
Comparison with Knowledge Score

		           n(%)      Knowledge score      P value
				    mean±sd

Age (years) n=249	
21-30		         111(44.5)	 3.81± 0.84
31-40 years	        75(30.1) 	 3.47± 0.65	
41-50 years	        33(13.2)	 3.37± 0.89            .001
above 50	        30(12)	 3.35 ±0.89
Marital status n=349
single		         167(47.9)	 3.84±0.86           .003
married		        159(45.6)	 3.56±0.78
others		         23(6.6)	
Education level =350 
not educated	        45(12.9)	 3.51± 0.88
primary level	        109(31.1)	 3.60 ±0.87          .082
secondary level	        121(34.6)	 3.75 ±0.81
tertiary institution   75(21.4)	 3.85± 0.79
Religion n=354
Muslim		        134(37.9)	 3.64 ±0.88
catholic		        93(26.3)	 3.77± 0.76
Anglican	        67(18.9)	 3.67 ±0.85          .368
Born again	        47(13.3)	 3.80 ±0.76
others		         13(3.7)	 3.35 ±1.05
Occupation n=266
farming		        42(12.1)	 3.56± 0.85
business	        115(33.1) 	 3.65 ±0.75          .181
employed	        81(23.3)	 3.6±4 0.78
others		         109(31.4)	 3.8±3 0.95
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Study Limitations
355 of the required 392 participants were recruited.This 
was because of the restrictions of movements and trans-
port as a result of the country wide lockdown during the 
process of data collection.

RESULTS
Socio-Demographic Characteristics of the Study Respondents
There was a total of 355 respondents, with 208 (58.59%) 
males and 147 (41.4%) females. More than half, 292 
(82.25%) of the respondents were below 40 years old and 
121/350 (34.57%) had Secondary Education, 109/350 
(31.14%) had primary Education 75/350 (21.42%) 
had Tertiary education and the rest 45/350 (12.86%) 
were not educated at all. Majority of the respondents 
134/354 (37.85%) were Muslims followed by 93/354 
(26.27%) Catholics and 67/354 (18.92%) Anglicans. 
115/347 (33.14%) of the respondents had businesses, 
42/347 (12.10%) were involved in farming, and 81/347 
(23.34%) had employment. (Table 1).

Knowledge of the Mbale Residents towards COVID-19
Table 2 shows knowledge of Mbale residents towards 
COVID-19. Majority of the respondents, 70.9% agreed 
that they can differentiate between the symptoms of 
COVID-19 from flu. Knowledge score was at 3.37 ± 1.355, 
and 250 (72.0%) agreed that COVID-19 can spread from 
one person to another with mean of 3.81.

Fifty three percent (53%) of the respondents agreed that 
they know the causes of COVID-19, 23.4% did not know 
and the rest were not sure. Regarding COVID-19 dis-
ease transmission, 250 /355 (72.1%) of the respondents 
agreed that COVID-19 could be spread from one person 
to another, 14.7% disagreed and 13.3% were not sure 
that COVID-19 could be spread from one person to anot-

her. COVID-19 can spread from one person to another 
through handshake. 70.8% agreed, 13.6 were not sure 
and 15.6% of the respondents disagreed that COVID-19 
can spread from one person to another through hand-
shake. 70.8% agreed, 13.2 were not sure and 15.6% dis-
agreed that COVID-19 can be spread from one person to 
another by staying in close contact or gatherings.

Majority of the respondents agreed on whether COVID-19 
can spread from one person to another through hand 
shake with a mean of 3.85 ±1.186, COVID-19 can spread 
from one person to another with mean 3.9 ± 1.135 and 
COVID-19 can be spread from one person to another by 
staying in close contact or gatherings with mean 3.95 ± 
1.126.

Comparison of Knowledge Score according to the 
Participants’ Age, Marital Status, Education, Religion and 
Occupation
We grouped level of knowledge into; high level of knowl-
edge if a respondent scored mean ≥4, moderate level if 
score is mean ≥ 3.1 and mean ≤ 3.9 and low level if a 
respondent scored mean ≤ 3.

Table 2 shows that most of the respondents 149/355 
(42.0%) possessed good knowledge, a considerable num-
ber 131/355 (36.9%) had moderate knowledge, while 
some of them 75/355(21.0%) had little knowledge on 
COVID-19.

Bivariate analyses of the level of knowledge was per-
formed in relation to several independent variables: 
gender, age, education, occupation and marital status. 
Knowledge score was found to be statistically significant 
(P value=0.001) with Age group between 21-30 years be-
ing more knowledgeable than other age groups. Also, the 
knowledge score of those who are single was found to be 
significantly different from those who were married with 
(P value=0.003).

Source of Information about COVID-19
Figure 1, shows that among the participants who had 
knowledge about COVID-19, 24/248 (50%) got the infor-
mation through Televisions and radios, 54/248 (21.8%) 
through social media, 16/248 (6.5%) from political lead-
ers, 9/248 (3.6%) from religious leaders, 14/248 (5.6%) 
from health workers and 31/248 (12.5%) from friends.

Practices of Mbale Residents towards COVID-19
To ascertain whether the guidelines for controlling 
COVID-19 were being implemented, 776 people were 
observed. The observations took place at key areas where 
large concentrations of people are expected, these in-
cluded; Nkoma Market Main entrances, Kikindu Market 
Main entrances, Abrah Shopping Centre, Bam Shopping 
Centre, Mbale taxi park station, Mbale Bus Park station 
and Islamic university in Uganda (IUIU) main entrance, 
all located in Mbale Municipality.

While 496/776 (64%) of the people observed washed 
their hands or used a sanitiser, only 124/776 (16%) wore 
a mask. On the other hand, wearing a mask is someone’s 
free will and not many officers are there to remind 
people. 15/776 (2%) of the people were seen hugging 
and 98/776 (12.6%) were observed to be shaking hands.
Figures are summarised in table 3.

TABLE 3: Knowledge of Mbale Residents towards 
COVID-19 

Statements		      N         Mean         Std. Dev
			 
S1. I know the causes-	    354	    3.35	           1.307
of COVID-19
S2. I can differentiate-	    350	    3.37	           1.355
the symptoms of-
COVID- 19 from flue
S3. COVID-19 can-	    342	    3.81	           1.191
spread from one-
person to another
S4. COVID-19 can-	    346	    3.85	           1.186
spread from one-
person to another -
through hand shake
S5. COVID-19 can-	    347	    3.90	           1.135
spread from one-
person to another
S6. COVID-19 can-	    349	    3.95	           1.126
be spread from one-
person to another-
by staying in close-
contact or gatherings		
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TABLE 2: Knowledge of the Mbale Residents towards COVID-19

Question			      agree		 Not agree	       Don’t know	     	     Mean Knowledge score 

Q1. I know the causes of	 188 (53.1%)	 83(23.4)	       83(23.4%)			   3.35±1.307
COVID-19 n=354
Q2. COVID-19 can spread       	 250 (72.0%)	 51(14.7%)	       46(13.3%)			   3.90±1.135
from one person to
another n=347
Q3. I can differentiate the        	 199 (70.9%)	 93(26.6%)	        58(16.6%)			  3.37±1.355
symptoms of COVID-19
from flue n=350
Q4. COVID-19 can spread	 245(70.8%)	 54(15.6%)	       47(13.6%)			   3.85±1.186
from one person to another
through handshake n=346
Q5. COVID-19 can be spread	 257(73.7%)	 46(13.2%	       46(13.2%			   3.95±1.126
from one person to another
by staying in close contact
or gatherings n=349

ant in controlling the spread of COVID-19 and therefore, 
there is need for this to be re-emphasised.

The motivation for hand washing could have been the 
need for business owners to protect their businesses from 
being closed by government authorities. Businesses such 
as public transport, shopping malls, markets and academ-
ic institutions had installed hand-washing facilities at 
their premises.

On the other hand Facemasks were scarce and a bit ex-
pensive at the time, thus the majority of the people in the 
community could not afford to procure them. Thus, the 
need by the Governments’ Ministry of Health to provide 
free Face Masks to the citizens.The current study showed 
that the main source of information about COVID 19 was 
radio, television and social media and the least being reli-
gious leaders and health workers. Therefore, the Ministry 
of Health should design good health education messag-
es for both Social Media and mainstream media so as to 
reach to the highest number of people in the community. 
The Ministry of Health should design programs of utilis-
ing both political and religious leaders in health promo-
tion campaigns.

CONCLUSION AND RECOMMENDATIONS
This study provides baseline data to the government for 
preventive measures and areas of emphasis especially in 
the control measures if the good results of containing the 
pandemic are to be maintained and consolidated.

Use of appropriate and well-designed Health education 
materials on radios, televisions and social media plat-
forms like Facebook and twitter among others can be ef-
fective means of communication since they can reach the 
highest number of people. Ministry of Health should de-
sign ways of systematically integrating both political and 
religious leaders in Health Education Campaigns. Gov-
ernment should provide facemasks and enforce their use.
Since the government responded to the COVID-19 outbr-

DISCUSSION
The purpose of this study was to determine the level of 
knowledge, attitude and practices of the community to-
wards COVID-19 in Mbale Municipality.

Since the initial outbreak of COVID-19 disease in China, 
the disease has spread widely to various countries. Ac-
cording to the Uganda Ministry of Health (MoH) update 
on the 20th of April 2020, the number of COVID-19 cas-
es rose to 10,484 in Uganda with the majority of cases 
being in Elegu district in Northern Uganda.

Many studies have reported the importance of knowl-
edge and practice of community towards reducing the 
spreading rate of diseases during epidemics and pandem-
ics.17 Lack of Knowledge contributes to undesirable atti-
tudes and practices which leads to negative impacts on 
infection-control.
In this current study, majority of the respondents 173/355 
(48.7%) and 114/355(32.1%) had moderate and good 
knowledge about COVID-19 respectively.

During the Middle East Respiratory Syndrome (MERS) 
Coronavirus outbreak, a similar level of knowledge was 
detected among health care providers in Uganda15 and 
United Arab Emirates (UAE).16 This can partly explain 
why Uganda was among the best country to contain the 
COVID-19 pandemic at the time. Unlike a study in Saudi 
Arabia18 where participants’ education, occupation, gen-
der, were significantly associated with the level of knowl-
edge of COVID-19. Also, a study conducted in Jordan 
found women to have less knowledge about COVID-19 
than male.18 In the current study, singles and those aged 
between 21-30 years were found to be more knowledge-
able.

Whereas a good number of observed participants 496/776 
(64%) practiced hand washing and sanitising, only 
124/776 (16%) were observed putting on Face masks, 
despite the fact that both measures are equally import-
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eak by providing immediate preventive activities to 
Ugandans, there is need for a follow up study to assess 
whether the preventive measures and guidelines are still 
being followed. Another study to assess the ability of both 
political and religious leaders in health promotion cam-
paigns should be carried out.
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ABSTRACT
Background: The study examined the influence of implementation of employee empowerment on competitive advan-
tage in hospitals within Nairobi. The study looked at the following aspects of employee empowerment; competence, 
teamwork, motivation, reward and recognition. Employee empowerment is derived from the Total Quality Management 
(TQM) principles bringing forth competitive advantage that results from high customer satisfaction levels, employee satis-
faction and operations efficiency. 
Methods: A descriptive correlational research design that applied positivism philosophy. Data was collected from both 
private and public hospitals within Nairobi targeting patients who were admitted in these hospitals for more than three 
days during the study period and senior employees of the respective hospitals. There were 308 participants, 154 hos-
pital employees and 154 patients from 31 hospitals within Nairobi. After institutional and individual consent was ob-
tained, participants filled a self-administered questionnaire. The collected data was coded into SPSS Version 23 software 
and the analysis was done using descriptive and inferential statistics.
Results: The findings illustrated that employee empowerment significantly predicted competitive advantage. High respon-
siveness and good attitude, being reliable, empathy and assuring the patients of their state best enhance patients’ and 
employee satisfaction.
Conclusion: This brings out the importance of realigning the staff inputs towards improving patient experiences, as well 
as considering employees’ performance as individual instead of considering them as teams.

 

quality issues.

Numerous studies have been conducted in Kenya to 
determine the influence of employee involvement 
on competitive advantage in other sectors other than 
the health sector.3There are studies to assess the ex-
istence of employee involvement conducted in two 
private hospitals in Nairobi to assess the performance 
and effectiveness of the quality systems.4 These stud-
ies focused on various aspects of TQM within Kenya; 
however, there is little evidence of research and liter-
ature on employee empowerment and its influence 
on competitive advantage in the Kenyan healthcare 
sector. This study therefore sought to determine the 
influence employee empowerment has on competi-
tive advantage within the hospitals in Nairobi.

The study was based on the Deming’s Theory of 
profound knowledge and the Resource Based View 
(RBV). Total Quality Management (TQM) is a people 
focused management system that aims at continual 
increment in competitive advantage at a sustainable, 
affordable cost and an integral part of high-level strat-
egy that operates horizontally across all departments 
while ensuring that all employees are involved ex-
tending to customer and supply chain.

BACKGROUND

Employee empowerment involves the application 
of Total Quality Management (TQM). TQM re-

quires a combination of a set of management prin-
ciples with the right tools and techniques to enable 
the employees to carry out those management prin-
ciples in their day to day operation so as to amount 
to continuous quality improvement.1 Competitive 
advantage is defined as an organisation’s ability to 
attain market superiority.2 Competitive advantage is 
the core concept of strategic management that every 
firm seeks to retain. Porter provided a framework that 
models an industry as being influenced by 5 forces.2 
Porter advised strategic business managers to work 
towards developing a competitive advantage over the 
organisations’ rival. This in turn acknowledges that 
human capital is a key component of an organisa-
tion that leads attaining competitive advantage. This 
is further echoed by the World Health Organization 
(WHO) which has championed and supported the 
growing interest in healthcare quality, through sup-
porting projects that address aspects of quality such 
as service delivery, training, management and tech-
nical guidance and spreading awareness of healthcare 
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The Deming theory of profound knowledge is a manage-
ment philosophy grounded on system theory. The appli-
cation of such theory within the organisational systems, 
that lead to learning the implementation processes that 
contribute to the continuous improvement of the pro-
cesses, services, products, employee fulfilment that would 
result to customer satisfaction.5 The foundation of TQM 
is philosophically based on scientific methods, since they 
involve people, tools, systems, and methods. These sys-
tems allow change while the philosophy is unchanged.2 
Therefore, total quality management is the durable and 
persistently improving effort by every person in an or-
ganisation to understand, meet and surpass the expecta-
tion of the customer while involving the employees.

To have satisfied customers, organisations are learning 
that they must have a satisfied workforce first. Simply 
put, empowerment means giving employees authority 
to assess and make decisions on what they consider is 
right to do, to take control of the day to day work, to 
take risks and learn from their mistakes.5 It is the process 
of delegating decision-making power and authority. It is 
noted that employee empowerment is the missing piece 
of the puzzle that has been occasioned by the growing 
global competition, institutional restructuring and the 
importance placed on service quality and customer sat-
isfaction.6

While workforce is referring to everyone who is actively 
involved in accomplishing the work of an organisation. 
Workforce engagement is defined as the employee com-
mitment both intellectually and emotionally towards ac-
complishing the organisational work, vision and mission. 
This is translated to mean that employees find personal 
motivation in what they do that strengthens the emo-
tional bond to their employment.7 Suggesting that the 
high level of engagement has proved to generate higher 
levels of employee satisfaction and increases organisa-
tional performance. All organisations that have high staff 
engagement are characterised by high performers who 
are committed to give the utmost best for the benefit of 
the customer and organisational success.2

Motivation has been defined as the art of creating condi-
tions that allow each employee get the work done at the 
highest level of performance with maximum efficiency.8 
This is an individual’s reaction to a felt need. Motivation-
al theories are categorised as process, content, and envi-
ronmental theories. These theories are applied to boost 
high performance within an organisation.9 Observing 
that if managers are keen on improving workplace per-
formance, they must actively manage the motivational 
process and change the work environment. Since within 
motivational theory, there is a positive view of the hu-
manity believing in individual growth potential.

Customer satisfaction is the degree to which a customer 
responds to fulfilment of goods or services.10 In hospitals, 
patient satisfaction is an indicator obtained to compare 
the patients’ expectation of products or services with 
the perceived performance.11 This is made possible by 
conducting surveys that measure the average satisfac-
tion level of the patients and their relatives. This could 
be through courteousness of the employees, time spent 
waiting for appointment or diagnostic tests, likelihood of 
return visits, adverse events and clinical outcomes.12 Cus-

tomer satisfaction has risen as a distinct area of inquiry 
since the 1970s.13 Businesses, both big and small have re-
alised the strategic importance of service quality and cus-
tomer satisfaction as competition become more intense 
and global. The accomplishment of customer satisfaction 
has transformed into a good business practice that busi-
nesses strive to achieve.14

Teamwork is defined as the cooperation or/and coordi-
nation of the members of hospital towards achieving and 
sustaining quality improvement initiatives.14 Employee 
empowerment is by no mean guarantee of employees’ 
total participation to quality improvement initiatives. 
While initiating quality improvement agenda, the em-
ployee input is critical after all improvement of tech-
niques and modern technology cannot supplement what 
the employees are capable of doing. Implementation of 
quality techniques such as quality circles, creation of 
quality improvement teams, initiating quality hit squads 
and installation of suggestion teams can be used to foster 
employee involvement and participation.15

The employees in the service sector are involved in both 
production and selling of products in contrast to employ-
ees in the manufacturing who have either the role of 
production or the role of distribution. Since employees 
in the service sector, are involved in the operations, mar-
keting the service and are being continuously judged by 
the customers, therefore, the employees must be in a po-
sition to control the services they deliver16. In summary, 
employees have a very critical role within the production 
and marketing of services because they are simultane-
ously producing and delivering the services. Therefore, 
employee involvement within quality improvement ini-
tiatives is crucial for TQM implementation, as a means to 
increasing customer satisfaction.16

In a study that looked at the effects of human resource 
management on the implementation of TQM within high 
technology organisation and their effects on customer 
satisfaction.17 The study showed that there is significant 
and positive association between human resource in-
volvement TQM and customer satisfaction. This even-
tually translated to higher competitiveness of the firm. 
Hence agreement that human resource management 
involvement has a direct and positive relationship with 
competitive advantage.23

In another study that looked at the link of appropriate 
human resource management and customer satisfaction 
in Malaysian small service businesses, it was concluded 
that human resource involvement did not show any sig-
nificant effects on customer satisfaction.18 One possible 
reason that contributes to such unconstructive results 
could be due to the measurement of human resource fo-
cus. Human resource focus may refer to teamwork. Too 
much focus on teams makes the individual employee less 
responsive to their jobs as they always depend on team 
performance.19

The value of gratifying the psychological needs of the 
employees. This they argued that just as customers seek 
services with expectations, the employees too, join the 
organisation with psychological needs. Therefore, only 
when the employees are satisfied with the organisations 
ability to meet their needs, are they likely to fulfil the 
expectations of the customers.20 Humans direct their abil-
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ities, vitalities and competencies largely toward the re-
wards they value as precious. Hence, leaders must ascer-
tain that rewards promote those actions that enhance the 
concurrent achievement of multiple organisational pref-
erences. Rewards are defined as those items that enable 
the employee to feel recognised and appreciated such as 
motor vehicles or decent office space, not just pay and 
promotion.6

In another study to examine the effects of human re-
source involvement on client satisfaction in the nurs-
ing and care industry. 8 human resource management 
activities were tested during the study, namely personal 
development plan, job-related training, annual perfor-
mance review, employee involvement, protocol for la-
bour-shortage, predictable work schedules, transparent 
management style, and supportive management style. 
Contrariwise, employee satisfaction was significantly re-
lated to the unit manager style of management and to 
some extent it had an effect on performance reviews and 
predictable work schedules.21 Another study revealed the 
association between attitudes of the employee, customer 
satisfaction and the performance of the department, con-
cluding that the magnitudes of employee attitudes, spe-
cifically participation of the team and attention to perfor-
mance evaluation had positive association with customer 
satisfaction.22 In another study, it was observed that the 
act of training and development of employees has signif-
icant and positive association with financial operation-
al performance, employee performance, and customer 
satisfaction23. This concluded that resource allocation for 
organisations to train on quality initiative agenda pays 
off, as professional employees understand various quality 
implementation tools and concepts of quality, making it 
possible to positively influence the structure and process-
es of the organisation. Moreover, when employees are 
treated as a valuable resource there is a chance of increas-
ing their loyalty to the organisation, increases their moti-
vation level as they take pride in the jobs they do.23 These 
attributes leads to improved performance on employees’ 
jobs, reduced absenteeism, and lower employee turn-
over. When employees are educated they will improve 
quality, reliability, and timeliness in delivering the prod-
ucts or services, this will directly and positively influence 
customer satisfaction of the organisation16. 

Furthermore, effective training on quality also increas-
es employees’ skills to work effectively and efficiently, 
hence reducing complaints and increasing customer sat-
isfaction.24 Employee satisfaction is a state fulfilling or ex-
ceeding the employees’ emotional state that arises from 
the positive feedback of job performance and its’ effects 
on the organisational outcome. Employee satisfaction is 
acknowledged as an employee’s assessment of the overall 
quality of his or her current job assignment and the ef-
fects that result from positively impacting on the organi-
sational input.25

In a study on the nature of the service quality and satis-
faction relationship, it was observed that there is a pos-
itive relationship between appraisal of job performance 
and the service of employees’ delivered to their custom-
ers. 22 This indicates the need to have a satisfied workforce 
in order to deliver quality services to the customer. In a 
study set out to explore those factors that influence em-
ployee satisfaction,it was observed that the main factors-

that have positive influence on employee satisfaction 
were; conducive working environment, equitable wage 
structures, quality of supervision and the nature of 
work.26 Supervisory is further expounded as support, 
impartiality and autonomy, image of the company, con-
nection and employee development affect employee sat-
isfaction.20 Staff involvement, motivation to carry out as-
signed tasks, employee learning and salary components 
such as stability of the job and wage complements con-
tribute to the levels of employee satisfaction.6 Employ-
ees also consider organisations that support training and 
career development as good to work for.27 Finally it was 
noted that work life balance plays a very important role 
in employee satisfaction. Thus, when employees perceive 
these stated requirements as met, consequently, the level 
of employee satisfaction is enhanced.

From a practical point of view, motivated and satisfied 
employees are more likely to remain within an organi-
sation since they perceive themselves as gaining higher 
benefits through continuing to work for such organi-
sations.25 Additionally, satisfied employees are likely to 
provide better services to a firm’s customers and improve 
its performance resulting to firms competitive edge20. For 
this reason, the employees of an organisation have an 
important role in providing service and should be con-
sidered as strategic partners by the leadership in order 
to deliver quality services, retain satisfied employees and 
customer that improve the organisation’s competitive ad-
vantage.28

METHODS
Study Design and Setting 
The study was a mixed research design conducted among 
the employees and patients of hospitals within Nairobi 
from whom data was collected through self-administered 
questionnaire to establish the influence employee en-
gagement has on competitive advantage.

Study Population
The target population was the hospital employees and 
patients of level 4, 5 and 6 public and private hospitals 
within Nairobi.

Sampling Technique
A census of all 46 registered level 4, 5 and level 6 hospi-
tals in Nairobi was done. Simple random sampling was 
used to select hospital employees while Stratified random 
sampling was used to select the patients from the same 
hospital.

Data Collection
Data was obtained from the participants using self-admin-
istered questionnaires with both open ended and closed 
ended questions. The close-ended questions allowed 
the respondent to choose from a list of pre-determined 
options/ answers. That is to say, the respondents were 
asked to select from a list of options provided on a 5-point 
Likert scale 1; (strongly disagree), 2(disagree), 3(Neu-
tral), 4 (Agree) and 5 (strongly agree). The questionnaire 
for hospital employees was used to test the variability of 
every independent variable and consisted of 3 parts one 
(1), two (2) and three (3). Part one (1) consisted of ques-
tions on the hospital and employee characteristics while 
part (2) consisted questions on the study objectives, and 
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part (3) consisted of open questions. The patients’ ques-
tionnaire was used to measure their satisfaction levels.

Data Management 
The data was entered into excel, edited, and coded. The 
was then analysed using both descriptive and inferen-
tial statistics. The cleaned data was moved from Micro-
soft Excel® sheet to the SPSS version 23, data analytics 
software for processing. Each response was assigned a 
unique identifier that collaborated with the study vari-
ables. Each of the ordinal, nominal and scale variables 
were entered with numeric expressions to create a plat-
form for executing the different types of analyses. Data 
was entered into 2 different spread sheets, for descrip-
tive statistics. The data was then cleaned by checking for 
missing variables. The 2 sets of data (from employees 
and from patients) were measured independently using 
descriptive statistics for demographic information. Data 
from employees tested the variability in the indepen-
dent variables. Under inferential statistics, the 2 sets of 
data (employees and patients) were triangulated in SPSS 
and the relationship between the first set of data com-
pared to the second set of data that measured patient 
satisfaction (dependent variable). This was achieved by 
moving the patients’ data to the employee SPSS spread 
sheet by forming additional variables after the employee 
variables. Constructs of the independent and dependent 
variables were then computed for correlation and regres-
sion analysis. Of the 46 hospitals, 31 (67.4%) responded. 
One hundred and fifty-nine (159) questionnaires were 
administered to the hospital employees out of which 134 
(87.3%) were properly filled and returned. Further, 134 
out of 159 patient’s questionnaires were properly filled 
and returned representing a response rate of 83.7%.

The data was analysed and results presented in table 
forms. The study used the factor analysis, descriptive sta-
tistics and inferential statistics to analyse and present the 
results. The descriptive statistics used were frequencies, 
mean and standard deviation. The inferential statistics 
used were Correlation Coefficients, Chi-squared, one-
way ANOVA, and regression analysis.  

The following assumptions were made in order to make 
it necessary for a successful regression: Normality Test, 
Linearity Test, Multicollinearity Test and Homoscedastic-
ity test.

Data analysis formula

Y = β0+βiXi+ Ɛi; 

Where:
α denotes the y intercept where x is zero; 
βi, is regression weight attached to the exogenous variables: 
Ɛ is the error term.
Y= Competitive Advantage
X1= Employee Empowerment

Ethical Consideration
The research proposal was first approved by United States 
International University Africa information policy which 
concerns itself with the maintenance of ethical standards 
and protection of research subjects. Approval was sought 
from National Commission for Science Technology and-

Innovation (NACOSTI). Furthermore, permission was 
obtained from each of the participating hospitals. The re-
searcher weighed the sensitivity of the topic in designing 
the data collection instruments and determining what 
was permissible. The participants were asked to give their 
consent; hence the study was guided by the principle of 
informed consent. The respondents were free to decide 
whether to participate or not (voluntary participation). 
Each respondent was assigned a unique identifier making 
all the collected data source anonymous. 

RESULTS
The study sought to examine the extent to which em-
ployee empowerment influence competitive advantage 
within the hospitals in Nairobi. Employee empowerment 
was measured using 4 parameters namely; competence, 
teamwork, motivation, and rewards and recognition. The 
measures for competitive advantage were; patient satis-
faction, employee satisfaction and operational effective-
ness.

Results for Factor Analysis on Employee Empowerment 
The parameter of employee empowerment was mea-
sured using fifteen (15) items to produce appropriate 
measures. Factor analysis was conducted upon the items 
to ascertain any correlated parameters with the inten-
tion of reducing any unnecessary and redundant data. 
The Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy value associated with employee empowerment 
was 0.965. The KMO test is used to measure sampling 
adequacy. When the result shows the KMO value greater 
than 0.6, this means that the sample is considered ad-
equate. The value for the Barlett’s test was x2 (136, N= 
268) = 1240.499, p< .05.

Results for Descriptive Statistics on Employee Empowerment
The descriptive statistics for employee empowerment are 
presented in table 1. Percentage (%) distributions, mean 
(M) and standard deviations (S.D) were the descriptive 
statistical analysis carried out.

Correlation between Employee Empowerment and Patients’ 
Satisfaction
Table 2 illustrates that the constructs for employee em-
powerment statistically and significantly correlate with 
competitive advantage. The results revealed that compet-
itive advantage significantly correlated with competence, 
r (268) = 0.454, p< .05, and teamwork, r (268) = 0.456, 
p< .05. The study also showed that competitive advantage 
significantly correlated with motivation, r (268) = 0.420, 
p< .05, and reward and recognition, r (268) = 0.437, p< 
.05. The findings also indicated that employee empow-
erment significantly correlated with competitive advan-
tage, r (268) = 0.453, p< .05.

Chi-Squared Test on Employee Empowerment 
The results in Table 3 showed that there was enough ev-
idence to conclude that there is a statistical significant 
association between employee empowerment and com-
petitive advantage χ² (2730, N = 268) = 3848.172, p < .05.

One-Way ANOVA on Competitive Advantage for Employee 
Empowerment
This study sought to conduct a one-way ANOVA test to 
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ascertain whether there were significant differences be-
tween the means for competitive advantage for employ-
ee empowerment and the demographic variables of this 
study; age of the respondents, number of hospital beds, 
and type of hospital. The findings of this study showed 
that there was significant differences in the means across 
respondents’ age, F (4, 129) = 2.096, p< .05. The study 
also showed that there were no significant differences in 
the means across respondents’ number of hospital beds, F 
(4, 129) = 0.957, p> .05, and type of hospitals, F (4, 129) 
= 1.272, p> .05. This is shown in Table 4.

Regression Analysis and Hypothesis Testing for Employee 
Empowerment 
This study used the regression model to observe whether 
employee empowerment explained changes in competi-
tive advantage. A variety of assumptions for regressions 
were carried out before conducting the regression anal-
ysis.

Assumptions for Regression Analysis Employee Empower-
ment
The below assumptions for linear regression were tested 
and they all met the assumption criteria.
Linearity: In the scatter plot, the results showed the devi-
ation from linearity, p value above 0.05
Multi-collinearity: Variance Inflation Factors (VIF) of 
2.708

Homo-scedasticity: results indicated the value of the Lev-
ene Statistic was F=1.006, P- value 0.186> .05.
Normality: Figure 1, depict a histogram of the distribu-
tion of the residuals plotted and inspected for the nor-
mality test

Regression Analysis and Hypothesis Testing
A statistical tool that is carried out to examine if one or 
more independent variables predict the changes in the 
dependent variable is known as a regression analysis. 
This study used multiple linear regression analysis to ex-
amine the influence of employee empowerment on com-
petitive advantage within the hospitals in Nairobi. This 
study tested the null hypothesis: 

H04: Employee Empowerment does not have a significant 
influence on competitive advantage within the hospitals 
in Nairobi.

Regression Model Summary
The findings in Table 5 illustrated that employee empow-
erment explained 22.2% variation in competitive ad-
vantage within the hospitals in Nairobi, R2 = 0.222. The 
results established that 22.2% of the changes in compet-
itive advantage within hospitals in Nairobi could be ex-
plained by the employee empowerment.

Regression ANOVA 
The regression ANOVA shows the variability levels in a 
regression model and tests the significance of the mod-
el. Table 6 presents the results of the regression ANOVA 
for employee empowerment and competitive advantage. 
The findings showed that the model was statistically sig-
nificant in linking employee empowerment with com-
petitive advantage within the hospitals in Nairobi, F (5, 
262) = 2.615, p < .05. According to the results, the influ-
ence of employee empowerment on patients’ satisfaction 
was significant. The model was critical in explaining the 
relationship and considering the importance of F-statis-
tic.The null hypothesis was rejected.

Regression Coefficients 
A regression coefficient is a statistical tool that predicts 
how the dependent variable changes as a result of a unit 
change in the independent variable. The multiple linear 
regression was conducted with an aim of determining the 
magnitude and direction of the relationship between em-
ployee empowerment and competitive advantage within 
the hospitals in Nairobi. The findings of this study are 
demonstrated in Table 7.

The results from this study showed that competence, mo-
tivation, and reward and recognition significantly pre-
dicted patients’ satisfaction, β = 0.174, t (268) = 2.848, p 
<.05, β = 0.205, t (268) = 2.730, p <.05, β = -0.121, t (268) 
= -2.680, p <.05 respectively. The findings of the study 
showed that teamwork has no significant relationship 
with competitive advantage, β = 0.078, t (268) = 1.942, 
p >.05. From a general point of view, employee empow-
erment significantly predicted competitive advantage, β 
= 0.073, t (268) = 7.792, p <.05. The implication of the 
results is that a unit change in employee empowerment 
would lead to significant increase in competitive advan-
tage within the hospitals in Nairobi by 0.073 units. This 
study, therefore, concluded that employee empowerment 
significantly predicted competitive advantage within the 
hospitals in Nairobi.

Conclusion of Regression Analysis and Hypothesis Testing 
The findings of the multiple linear regression analysis 
established that employee empowerment positively and-

 FIGURE 1. Normality Plot

Mean=-3.54E-15
Std. Dev.=0.998
N=268
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significantly predicted competitive advantage within the 
hospitals in Nairobi, R2 = 0.222, F (5, 262) = 2.615, p < 
.05; β = 0.073, t (268) = 7.792, p <.05. This meant that 22.2 
percent of the variance in competitive advantage within 
the hospital in Nairobi would be explained by employ-
ee engagement. The regression model was also found to 
be statistically significant in predicting the relationship 
between employee engagement and competitive advan-
tage, F (5, 262) = 2.615, p < .05.

The multiple linear regression coefficient for employee 
empowerment implied that every unit change in employ-
ee empowerment predicted 0.073 units change in com-
petitive advantage. Pearson value of p ≤ .05 was adopted 
by the study and the regression coefficient showed that 
the p-value of the regression coefficient (β) was p < .05. 
This study, therefore, rejected the null hypothesis and 
concluded that employee empowerment positively and 
significantly influences competitive advantage within the 
hospitals in Nairobi.

DISCUSSION
The study provides an insight of the influence instituting 
employee empowerment has on competitive advantage 
within the hospitals in Nairobi. In general, the findings 
of this study indicated that; for employee empowerment 
and competitive advantage, significant differences exist-
ed between the means across respondents’ gender, age, 
number of hospital beds, type of hospitals, and ISO cer-
tification.This showed that irrespective of demographic 
information of the respondents, they perceived private 
hospital employees as more approachable and responsive 
than their colleagues in the public sector. This concurred 
with the findings from a study conducted in Singapore 
that showed patients who are admitted in private hos-
pitals seem to have higher expectations from their care 
givers in comparison to those patients who are admitted 
in public hospitals due to the difference in cost of care 
incurred by private patients. These hospitals are more 
concerned about meeting the needs of their customers so 
as to ensure that their customers (patients) keep coming 
back to them. 30 Furthermore, those few who can afford 
private hospitals belong to a higher social class and have 
higher expectations from their caregivers. Further, it is 
noteworthy to consider that this study was carried out 
among small hospital in developing country, and the fact 
that small organisations do not seem to leverage staff role 
as a strategy tool to aid in improving customer satisfac-
tion but focuses on the delivery of each staffs’ job role19. 
In contrast, in another study it was observed that human 
resource focus correlates positively with customer satis-
faction.24

This study suggests that, employee empowerment char-
acteristics such as motivation constitute a positive factor 
in improving competitive advantage. This is in agreement 
with other studies that showed that enhancing motiva-
tion, impacts on the performance of the organisations 
and enables them to gain public interest making them 
more popular.32 As observed contrary to manufacturing 
industry, employees in the service industry are not only 
linked in the production process but also in the selling of 
the services, hence, close interaction with the customers 
that require the staff involvement calls for a vast under-
standing of quality initiatives of the hospital. The employ-

ee results indicated that working in teams did not sig-
nificantly affect patient satisfaction, on the other hand, 
patient results indicated that the staff worked well in 
teams as they handle patients equally and with courtesy 
at all time. This creates room for further discussion as to 
whether working in teams really has an impact on pa-
tient satisfaction.

In general, the study revealed that there are some high 
initial positive responses to the questions relating to the 
facets of employee empowerment through training and 
competitive advantage. This concurs with another study 
conducted to determine whether employee empower-
ment improves organisational effectiveness within South 
African Universities.31The study revealed that training 
and development is an important facet of employee em-
powerment. Information sharing, training and trust seem 
to be the main contribution to the overall job satisfaction 
when employees are empowered. Further, agreeing with 
other studies which also found a positive relationship be-
tween employee empowerment and patients’ satisfaction 
and attributed this to the mode of measurement applied 
to training and education, since the expectation is that 
training and education practiced in the service industries 
are more focused on the practice of the technical skills 
and not that of the delivery of service by itself. 16,24 This 
is supported by the fact that both private and public hos-
pitals should plan to provide effective training to clinical 
and nonclinical people to enhance their skills in com-
munication and motivation for them to provide premier 
services to their patients.17 This guides on the emphasis 
on the need for training programs on patient relation-
ship management as a strategy to enhance employees’ 
performance that is geared towards impacting patients 
experiences.

Further, the study found that employee competence had 
a positive influence on competitive advantage. This find-
ing agreed with the findings of another study which re-
vealed that managers involved their staff in critical deci-
sion making.25 The author studied the effects of human 
resource management within the nursing and care de-
livery industry and observed that employee performance 
was related primarily to management style of the unit 
head and the ability to empower the employees to make 
critical decisions. As good corporate citizens, organisa-
tions must work to achieve long-term sustainability for 
themselves and their customers through a team of well 
skilled and experienced team.33

However, the study revealed that teamwork did not sig-
nificantly influence competitive advantage. The findings 
of the study agreed with other studies which found that 
employee involvement in quality management can take 
various forms, including: extrinsic involvement, where 
employees’ participation and contribution to continuous 
quality improvement is linked with a system of collective 
TQM oriented rewards, comprising extrinsic monetary 
and/or nonmonetary rewards and recognition. These re-
sults however contradict another study that attributed 
these findings to measurement of employee involvement 
that refers to teamwork that could lead to individuals be-
ing less responsive as the job outcomes are dependent 
of team performance19,32. However, the findings of this 
study indicated that these factors had insignificant influ-
ence on patient satisfaction. This could be explained by- 
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TABLE 1: Mean and Standard Deviation for Employee Empowerment

Descriptive Statistics								            N	    Mean	    Std. Deviation

All staff are trained and qualified to perform their duties.			      134	     3.87		  1.088
Managers involve their staff in critical decision making				       134	     3.40		  1.111
The hospital clinical staff’s all meet the minimum requirements			      134	     3.78		  1.113
of the licensing/regulatory bodies. 
Our hospital has the right mix of people and skills to do its work.		     134	     3.76		  1.077
The staff have developed technical skills that make the delivery of their job easy	    134	     3.75		  1.031
The staff exhibit a win-win attitude towards company work			      134	     3.86		  1.005
There is a policy/protocol that encourages and enables our staff to develop their	    134	     3.70		  1.164
job skills so they can advance in their careers.
The staff cooperate and work well as a team.					        134	     3.62		  1.082
The staffs are recognised for their work as teams. 				       134	     3.58		  1.057
E.g. “The best performing ward”
The hospital has a process of awarding high achievers in their field of duty.	    134	     3.37		  1.168
There are training programs for the staff in the field of quality improvement	    134	     3.44		  1.160
The hospital and the managers care about the workforce.			      134	     3.61		  1.182
The staff are committed to the hospital’s success.					       134	     3.39		  1.201
The staff performance is evaluated based on the quality of work			      134	     3.67		  1.024
All staff believe our hospital is the best place to work				       134	     3.61		  1.232

TABLE 2: Correlation between Measures of Employee Empowerment and Competitive advantage

**. Correlation is significant at the 0.01 level (2-tailed)

						      Patient		  Employee	 Efficiency	 Competitive
						      Satisfaction	 Satisfaction			   Advantage

Competence	 Pearson Correlation		  .384**		  .424**		  .459**		  .454**
		  Sig. (2-tailed)			   .000		  .000		  .000		  .000
		  N				    268		  268		  268		  268
Teamwork	 Pearson Correlation		  .390**		  .433**		  .449**		  .456**
		  Sig. (2-tailed)			   .000		  .000		  .000		  .000
		  N				    268		  268		  268		  268
Motivation	 Pearson Correlation		  .351**		  .394**		  .428**		  .420**
		  Sig. (2-tailed)			   .000		  .000		  .000		  .000
		  N				    268		  268		  268		  268
Reward and	 Pearson Correlation		  .361**	 .	 412**		  .445**		  .437**
Recognition
		  Sig. (2-tailed)			   .000		  .000		  .000		  .000	
		  N				    268		  268		  268		  268
Employee	 Pearson Correlation		  .381**		  .426**		  .457**		  .453**
Empowerment
		  Sig. (2-tailed)			   .000		  .000		  .000		  .000
		  N				    268		  268		  268		  268

the fact that majority of the staff respondent indicated 
that employees were recognised for their work as teams 
that is to say, as the best performing ward as opposed to 
the best performing staff member. This could have creat-
ed a sense of lack of individual appreciation even when 
the employee understood the job role and exhibited com-
petence in performing such duties.

The study also found that reward and recognition signifi-
cantly predicted competitive advantage. Indicating that 
employee perceptions of reward and recognition include 
not only pay and other financial rewards, but also pro-
cedural justice in the form of performance appraisal sys-
tems, career and promotion opportunities, superior sub-
ordinate relations, and job assignments. Therefore, when
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TABLE 4: One-Way ANOVA on Competitive Advantage for Employee Empowerment

** Correlation is significant at the 0.05 level (2-tailed)

ANOVA
						      Sum of Squares		  Df	 Mean Square	 F	 Sig.

Age in Years		  Between Groups	 52.164			   4	 1.373		  2.096	 .002
			   Within Groups		  62.224			   129	 .655		
			   Total			   114.388		  133		
Number of		  Between Groups	 59.918			   4	 1.577		  .957	 .548
Hospital beds		  Within Groups		  156.478		  129	 1.647		
			   Total			   216.396		  133	  	  	
Type of hospital		 Between Groups	 9.795			   4	 .258		  1.272	 .175
			   Within Groups		  19.257			   129	 .203		
			   Total			   29.052			   133			 

TABLE 6: Regression ANOVA for Employee Empowerment

**Correlation is significant at the 0.05 level (2 tailed)

ANOVAa

Model			   Sum of Squares		  Df		  Mean Square		  F		  Sig.

1	 Regression	 5.917			   4		  1.479			   18.792		  .000b
	 Residual	 20.702			   263		  .079		
	 Total		  26.619			   267			 
a. Dependent Variable: competitive advantage
b. Predictors: (Constant), Employee Empowerment, Teamwork, Competence, Motivation

TABLE 3: Chi-Squared Test on Employee Empowerment

** Correlation is significant at the 0.05 level (2-tailed).

 										                Employee Empowerment

Pearson Chi-Square									         3848.172a
Df											           2730
Asymp. Sig. (2-sided)									         .000

TABLE 5: Regression Model Summary for Employee Empowerment

Model Summary
Model		  R			     R Square	         Adjusted R Square	            Std. Error of the Estimate
1		  .471a			   .222			   .210			   .28056

a. Predictors: (Constant), Employee Empowerment, Teamwork, Competence, Motivation
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TABLE 7: Regression Coefficients for Employee Empowerment 

a. Dependent Variable: Competitive Advantage

Coefficientsa

Model				    Un-standardised Coefficients		  Standardised Coefficients
					     B		  Std. Error	 Beta		  T		  Sig.

1	 (Constant)			   1.434		  .024	  			   59.900		  .000
	 Competence			   .174		  .061		  1.087		  2.848		  .005
	 Teamwork			   .078		  .040		  .471		  1.942		  .053
	 Motivation			   .205		  .075		  1.212		  2.730		  .007
	 Reward and Recognition	 -.121		  .045		  -.706		  -2.680		  .008
	 Employee Empowerment	 .073		  .009		  .431		  7.792		  .000

motivated andthus leading to enhanced competitive ad-
vantage.

With the purpose of improving competitive advantage of 
the hospital, policy makers and the regulating agencies 
could utilise the study findings to develop policies and 
guidelines that help to improve and sustain the high-lev-
el quality services through empowered employees. The 
information generated from the study could be used for 
public education so that the patients are able to make in-
formed decision on the choice of hospitals to go to.
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ABSTRACT
Background: Healthcare associated infections is a global burden and is one of the main causes of maternal and neo-
natal morbidity and mortality during the time of labour when admitted to the hospital. Healthcare workers´ hands are in 
most cases the vehicle for transmission of microorganisms from patient to patient.Good hand hygiene practices at the 
bedside are a simple way of reducing healthcare associated infections. The objective was to assess the impact of a crite-
rion-based audit on infection prevention performance and knowledge during vaginal delivery at a hospital in Tanzania. 
The quantitative findings were discussed with staff to identify barriers and solutions to quality improvement. 
Methods: A mixed-method uncontrolled, before and after intervention study by criterion-based audit was performed at 
the labour ward at Kilimanjaro Christian Medical Centre. Criteria for best practice were established together with key 
staff based on national and international guidelines. Sixty clean procedures during vaginal birth were observed and 
assessed by a structured checklist based on the audit criteria. Baseline findings were discussed with staff and an inter-
vention performed including a short training and preparation of alcohol-based hand rub. Hereafter another 60 clean 
procedures were observed, and performance compared to the care before the intervention. Furthermore, a knowledge 
test was performed before and after the intervention.
Results: Hand washing increased significantly after a procedure from 46.7% to 80% (RR=1.71 95% CI; 1.27 to 2.31), 
the use of alcohol-based hand rub before a procedure from 1.7% to 33.3% (p<.001), and the use of alcohol-based hand 
rub after procedure from 0% to 30% (p<.001).  After the intervention the mean score for the knowledge test increased 
insignificantly from 59.3% to 65.3%, (mean difference = 6.1%, 95% CI; -4.69 to 16.88).
Conclusion: The criterion-based audit process identified substandard care for infection prevention at the labour ward. An 
intervention of discussing baseline findings and a short training session and introducing alcohol-based hand rub resulted 
in improvements on infection prevention performance.

 

care settings are; prolonged and inappropriate use of 
invasive devices and antibiotics, overcrowded hos-
pitals, poor knowledge on application of basic infec-
tion control measures, understaffing and insufficient 
equipment.2,6 The most frequent maternal HCAI are; 
urinary tract infections, endometritis, chorioamnion-
itis and infections due to caesarean sections.7 Foetuses 
and newborns are at risk of acquiring HCAI in utero 
which can lead to preterm labour and spontaneous 
abortion. Infections can also be acquired, intrapar-
tum as well as postpartum. Conditions during labour 
and childbirth such as prolonged labour, rupture of 
membrane, multiple vaginal examines and manual 
removal of the placenta are further risk factors.1,2,6,8 
The World Health Organization (WHO) recommends 
implementing standard precautions, particularly best 
hand hygiene practices at the bedside and improve st-

BACKGROUND

HealthCare Associated Infections (HCAI), also re-
ferred to as “nosocomial” and “hospital infec-

tions” are infections not present at the time of ad-
mission that affect patients in a hospital.1 Although 
the risk of acquiring HCAI is universal, the global 
burden is unknown. It is estimated that hundreds of 
millions of people worldwide are afflicted by infec-
tions acquired in hospitals.2,3 Healthcare associated 
infections is more prevalent in low- and middle-in-
come countries than in high-income countries, in 
particular for patients admitted to intensive care and 
neonates.1,3 An estimated 11% of maternal deaths 
(more than 30,000 per year) and 36% of the neo-
natal deaths (800,000-900,000 per year) are due 
to infectious causes.45 Some of the factors that put 
women and neonates at risk of infection in health-
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aff education and accountability.2

A systematic review and network meta-analysis9 found 
improvements in hand hygiene was associated with re-
ductions in HCAI such as methicillin resistant Staphylo-
coccus aureus infection (p=.02). A study from a hospital 
in Rwanda found increased hand hygiene compliance to 
be associated with a significant decrease in post-caesare-
an wound infection (p<.001).10 Tanzania has a maternal 
mortality ratio of 524 per 100,000 live births.11It is among 
the countries with the highest maternal mortality in the 
world, and infections accounts for an estimated 20% of 
neonatal12 and 11% of maternal deaths.13 Several studies 
at Kilimanjaro Christian Medical Centre (KCMC) in the 
northern part of Tanzania confirm that infections are a 
major contributor to morbidity and mortality.14–16 From 
2003 to 2012, it was estimated that 11% of maternal 
deaths were caused by sepsis. At 14 different departments 
of KCMC, the prevalence of HCAI was 14.8% on aver-
age14 and surgical site infections were observed in 19.4% 
of surgical patients.15

Criterion Based Audit (CBA) is a well-established tool for 
quality assurance with specific focus whereby clinicians 
can describe and reflect upon their performance com-
pared to agreed criteria for good practice.17–22 Compared 
to other interventions, it is cost-effective and a change in 
performance is often seen within a short time of imple-
mentation. A specific and focused baseline observation is 
used for a targeted intervention with a following re-eval-
uation of practice. The objective of this mixed methodol-
ogy study was to assess the impact of a CBA on Infection 
Prevention Performance (IPP) by direct structured obser-
vations during vaginal birth at KCMC and knowledge of 
proper IPP. The quantitative findings were discussed with 
staff to identify barriers to quality improvement.

METHODS
Study Area
This study was conducted at KCMC. Kilimanjaro Chris-
tian Medical Centre is a zonal referral hospital located 
in Moshi town, the regional headquarter of Kilimanjaro 
region in the northern part of Tanzania. The department 
of Obstetrics and Gynaecology is divided into 3 units; an 
Obstetric unit with 59 beds, a Gynaecological unit with 
52 beds and a labour ward with 4 beds for delivery and 2 
operation theatres.23,24 In 2016, there were 3,234 births, 
42% by caesarean section.

Study Design and Participants
This study was a mixed-method uncontrolled, before and 
after intervention study assessing the impact of CBA for 
IPP during vaginal birth by structured, direct real time 
observations and a knowledge test within the framework 
of a CBA. To triangulate the quantitative findings, these 
findings were discussed with staff, adding qualitative 
findings to help identify barriers to quality improvement. 
The study was carried out between February and June 
2017.

All midwives, nurses and doctors attending vaginal birth 
during the observation period were eligible for inclusion 
and were asked for informed consent. If participation was 
accepted, they were asked to fill out a short background 
information questionnaire and a knowledge test by a Key 
Feature Questionnaire (KFQ). Out of 49 eligible staff me-

mbers at the labour ward, 22(45%) were included. Of the 
22 participants, 1 (4.55%) refused to answer the knowl-
edge test before the intervention and 7 (31.82%) did not 
answer the knowledge test after the intervention. All 
participants accepted to be observed during procedure.

Study Procedures
Criterion-Based Audit
The aim of a CBA is to include staff in reflecting on best 
practices compared to their actual performance; “like 
holding up a mirror”17 The CBA has 5 steps that are de-
scribed as audit cycle (Figure 1).

Step One: Establishing Criteria for Best Practice
In step one, specific audit criteria of key relevance for 
best realistic practice, considering the resources available, 
regarding IPP were agreed upon in collaboration with 2 
midwives and 2 consultants in obstetrics from KCMC. 
Criteria were based on national guidelines for hospitals 
in Tanzania25, guidelines by the WHO2 and Centers for 
Disease Control (CDC).26

Step Two: Observe Current Practice
The second step was a 3-week baseline data collection be-
tween 1st and 31st of March 2017. The primary outcomes 
were key procedures for IPP during vaginal labour by a 
structured checklist including hand wash and the use of 
Alcohol-Based Hand Rub (ABHR). Secondary outcomes 
were scores from the KFQ knowledge test. As part of the 
CBA, staff were discussing barriers to improve quality of 
IPP and suggestions to overcome them. This qualitative 
data was included to triangulate the quantitative find-
ings. Observations were un-blinded in real-time using 
an Objective Structured Observation of Technical Skills 
(OSATS) developed by the authors based on the audit cri-
teria established in step one. Infection prevention perfor-
mance was observed in relation to each “clean procedur-

FIGURE 1. Criterion-Based Audit Presented as a Circle 
Showing the Steps in the Process
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e” defined as vaginal examination, insertion of urinary 
catheter, insertion of intravenous line, or at birth. Ob-
servations were performed at different work-shifts (day, 
evening and night).

Furthermore, a knowledge test of staff was performed 
using a validated KFQ developed for the Safe Delivery 
Application with 7 case-based questions related to IPP.27 
The structured KFQ for the staff was performed before 
and after the intervention (step four.)

Step Three: Analyse Baseline Data
The third step was to analyse the baseline performance as 
fulfilment rates of each criteria.

Step Four: Feedback, Discuss Finding and Causes of 
Sub-Standard Care and New Recommendations for Im-
provement
Step four was a presentation of baseline findings to the 
participating staff followed by a discussion of causes of 
sub-standard care and suggestions for improvements. A 
short training intervention lasting 2 hours was prepared 
focusing on the most aggravating substandard care iden-
tified at baseline performance. The Safe Delivery appli-
cation was part of the training.27 It is an education aid 
for skilled birth attendants to improve emergency obstet-
ric care. It has a chapter about Infection Prevention (IP) 
which was integrated in the session in both English and 
Kiswahili28 with an instruction cartoon video lasting 7 
minutes. All participants were invited to the session con-
ducted by the first and second author and notes were tak-
en from the discussion of causes of sub-standard care and 
suggestions for improvements. Based on the Safe Deliv-
ery application, instructions on hand rub was produced 
by the hospital’s pharmaceutical school and distributed at

the labour ward ready for use. Posters on how to perform 
hand hygiene were posted on the wall in the theatre, la-
bour room and triage area.

Step Five: Re-Evaluations of Practice
The fifth step in the audit circle was a re-evaluation of the 
practice for another 3 weeks of observations similar to 
step 2. The findings were compared to the baseline find-
ings. Finally, the results were presented to the staff at the 
labour ward.

Statistical Analysis
Power Analysis
The global score of IPP was assumed to be 50% at baseline 
and 75% after the intervention, 59 observations before 
and after the intervention were thus needed to demon-
strate a significant change within a 95% confidence in-
terval with a power of 80. We assumed that on average,3 
observations could be made at each vaginal birth; conse-
quently, 20 vaginal births were to be observed.

The data was entered directly into the statistical soft-
ware package IBM SPSS 24 (SPSS, Inc., Chicago, IL) and 
was used for data analysis. Scores for OSATS and KFQ 
were calculated and presented as percentages of maxi-
mum achievable score. All categorical data is presented 
as fulfilment rates at baseline and after the intervention. 
Scores were compared by Chi-square test and presented 
as relative risk scores with 95% Confidence Intervals. At 
Chi-square test at cells less than 5, a 2-tailed Fisher exact 
test was used and significance presented by a p-value be-
low .05. OSATS global scores were compared by Student’s 
t-test, knowledge scores by paired T-test.

Ethics Approval and Consent to Participate
This study was approved by the ethical review board at 
KCMC (No. 2025 date of approval 17.02.17). Participants 
were given verbal and written information about the 
study. If staff agreed to participate, a consent form was 
signed. All information was kept anonymous so that poor 
performance would not influence any individual’s em-
ployment or relation with superiors.

RESULTS
The study included 22 out of 49 doctors and midwives at 
KCMC who were observed during clean procedures be-
fore and after the intervention. Their working experience 
ranged from 2 weeks to 5 years (Table 1). A total of 120 
observations were performed, equally divided between 
before and after the intervention. Two thirds (80 of 120) 
of the procedures observed were of midwives (Table 2).

IPP procedures observed showed remarkable substandard 
care at baseline, some of them improved significantly af-
ter the intervention. Hand washing before a procedure 
was low at 38.3% before increasing insignificantly to 
48.3% after the intervention, RR 1.26 (95% CI; 0.83 to 
1.91). Hand washing after a procedure increased signifi-
cantly from 46.7% to 80%, RR 1.71 (95% CI; 1.27 to 
2.31). The use of ABHR increased from 1.7% to 33.3% 
(p<.001) before a procedure and 0% to 30% (p<.001) af-
ter a procedure (Table 3).

15 participants answered the KFQ before and after the 
intervention. The mean score of their results increased 
insignificantly from 59.3% to 65.3%, (mean difference =

FIGURE 2. Box and whiskers plot of the results from 
the Key Feature Questionnaire
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6.1%, 95% CI; -4.69 to 16.88) (Figure 2). A box and 
whiskers plot illustrates the results in percentage from the 
KFQ (Figure 2). Before intervention, the minimum score 
was =32.1%, Q1=45.2%, median= 60.5%, Q3=69.6 and 
maximum score was = 85.7%. The interquartile range 
box represents the middle, 50% of the data and indicate 
that 50% of the total score is within 45.2% and 69.6%. 
After intervention, the minimum score was = 42.9%, 
Q1=55.0%, median=69.0%, Q3=73.6%. In the answers 
collected after intervention, there are both larger max-
imum total score and larger minimum total score than 
before intervention.

15 doctors and midwives participated in the presentation 
of baseline findings and discussion. Notes were taken 
from the discussion and divided into 2 main focuses; 
Suggested reasons for non-compliance of IPP (Table 4) 
and suggested solutions to overcome non-compliance in 
IPP (Table 5). Some of the reasons for non-compliance 
of IPP mentioned by the participants was lack of 
adequate equipment and lack of accessible hand rub. 
The staff mentioned that they were convinced that their 
performance and hand hygiene would improve at the 
labour ward if hand rub was available (Table 5).

The participants wished to acquire more knowledge 
regarding correct IPP and wished for a supervisor who 
could be helpful in situations where standard procedures 
are forgotten. Due to a high frequency of change of 
staff in the labour ward, participants suggested that the 
hospital should employ a hygiene nurse who should 
orient new staff on IP standards. They also wished to 
make it legitimate to tell and remind each other about 
correct IPP.

DISCUSSION
This CBA identified several fundamentally important 
IPP to be low at baseline and with improvement after 
the discussion of findings with staff and a short training 
session. The knowledge test demonstrated moderate av-
erage scores that did not change significantly after the 
intervention suggesting that knowledge is not necessarily 
enough to change performance.

The findings for hand hygiene are similar to findings in 
other studies which indicate that health workers’ hand 
hygiene in labour wards at baseline is low with ample 
room for improvement.10,29–32 Hand hygiene was ob-
served more often after procedure than before proce-
dure. These results were similar to findings in several 
other studies.22,29,31–33 A recent review suggests that it is 
often hand hygiene procedures before patient contact 
and clean/aseptic procedures, where it is possible to pre-
vent pathogen transmission, that are being neglected.34 
In a quasi-experimental study at 43 hospitals in 5 low- 
and high-income countries, the study revealed that IP 
was performed significantly less often before procedures 
than after. It is discussed as if health providers conceive 
themselves as “clean” and patients as “unclean”, and that 
IPP are mainly to protect the health provider not the pa-
tient.29,32 Another study asked the nurses to give a rea-
son for their behaviour for not washing hands before 
wearing gloves, they replied back “it was unnecessary to 
clean hands because they would be wearing gloves that would 
prevent microorganism transmission”.31 Whether this is the 
same belief in the labour ward at KCMC is not possible to 
say and further studies are needed to shed light on this 
aspect. Patterns of hand hygiene and behaviour change 
in healthcare settings are complex therefore studies sug-
gest that multi-level as well as multi-modal strategies are 
needed.35,36

It is mentioned in 2 international guidelines2,26 that lack 
of knowledge on IP has a negative impact on IPP. In this 
study, a knowledge test was distributed among staff to get 
an insight on the level of knowledge regarding IP and to 
identify strengths and weaknesses. The results showed a 
slightly insignificant improvement after the intervention. 
Results from a randomised controlled trial study in Indo-
nesia32 also investigated the knowledge of the healthcare-

TABLE 1: Characteristics of Participants

Background data			      N = 22 (%)

Age
25-29 					          10(45.5)
30-34  					          8(36.4)
≥ 35 					          1 (4.5)
Missing value 				         3 (13.6)
Sex
Female 					         8 (36.4.)
Male 					          12 (54.5.)
Missing value 				         2(9.1)
Time at an obstetrical department
<12 Months 				         11(63.5)
≥ 12 					          3(13.6)
Months Missing value 			        8(36.4)
Profession	
Midwife/Nurse 				        7(31.8)
Doctor 					         13(59.1)
Missing value 				         2(9.1)

All participants were asked to fill out a short background 
information questionnaire, but some of the collected questionnaire 
had missing data, which explains the missing values

TABLE 2: Characteristics of Observations among 
Profession and Specific Procedures 

Variable		  Frequency	    Percentage 
			     n = 120	        n=100%

Profession		
Doctors			        40		            33.3
Midwives		        80		            66.7
Name of procedure		
Vaginal examination	       52		            43.3
IV catheter		        19		            15.8
Urine catheter		        20		            16.7
Vaginal birth		        29		            24.2

Data are presented in frequency and percentage.
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TABLE 3: Direct observations on Infection Prevention Performance

Observation				    Baseline n (%)	        After intervention n (%)	          RR (95% CI) or
					         N=60		      N=60		           p-value

Hand wash before procedure		    23 (38.3)		  29 (48.3)		         1.26 (0.83 – 1.91) *
Hand wash after procedure		    28 (46.7)		  48 (80.0)		         1.71 (1.27 – 2.31)
Alcohol-based hand rub before 		   1 (1.7)			  20 (33.3)		         p-value 0.00* **
procedure
Alcohol-based hand rub after 		     0 (0)			   18 (30.0)		          p-value .00* **
procedure	
Use clean “single-use paper towel”	 23 (38.3)		  22 (36.7)		         .96 (.60 – 1.52)
or air-dry
Wear bracelets/rings/watch		  15 (25.0)		  23 (38.3)		         1.53 (.89 – 2.64)
Not wearing long sleeves		  57 (95.0)		  60 (100)		         1.05 (.99 – 1.12)
Not wearing closed footwear		  51 (85.0)		  40 (66.7)		         .78 (.64 – .97) **

At IV catheter				    N=8			   N=11	
Wears non-sterile, clean gloves		  6 (75.0)			  11 (100)		         1.33 (.89 – 1.99)

Use of Sterile gloves			   N=52			   N=49	
Wears sterile gloves			   52 (100)		  49 (100)	
Are sterile gloves applied in the		  32 (61.5)		  39 (79.6)		         1.29 (1.00 – 1.67) **
correct way, so sterility is
maintained?
Gloves remains sterile until		  39 (75.0)		  45 (91.8)		         1.22 (1.03 – 1.46) **
exploration

At sterile procedure			   N=23			   N=22	
Was the instrument sterile		  21 (91.3)		  22 (100.0)		         1.10 (0.97 – 1.24)
when used?

At cleaning				    N=21			   N=18	
At urine catheter or IV line: Is		  14 (66.7)		  18 (100)		         1.50 (1.11 – 2.03) **
cleaning performed appropriately?

Data are presented in numbers and frequencies and analysed by chi-square test. * Fishers Exact Test are used when numbers <5. 
**Significant result.

 
TABLE 4: Suggested Reasons for Non-Compliance in Infection Prevention Performance

Discussion issue						     Notes from the discussion with staff

Suggested reasons for 				    - Lack of equipment e.g., goggles and aprons.
non- compliance					    - Not enough lockers in the changing room to lock away values.
						      - Absence of handrub.
						      - Forgetfulness.
						      - Lack of knowledge.
						      - Absence of supervision.
						      - Uncomfortable equipment e.g. goggles that doesn’t fit or are 		
						         difficult to see through during procedures.

Alcohol-based hand rub was produced locally at the near-
by pharmaceutical school by using WHO-recommended 
recipes. Local production is recommended as it is at low 
cost and easy to do and can replace commercial products-

 staff with the use of WHO´s tool.2 Their results showed a 
significant improvement in their knowledge test but con-
cluded that good knowledge cannot alone lead to high 
hand hygiene compliance.
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TABLE 5: Suggested Solutions to Overcome Non-Compliance in Infection Prevention Performance

Discussion issue							      Notes from the discussion with staff

Suggested solution to overcome	 		  - Wish to be supervised by a nurse specialised in hygiene.
non-compliance					     - Wish for more knowledge about how to practice IP.
						      - Wish for more supervision.
						      - Wish that a hygiene nurse in charge of IP can go through IP 		
						          procedures with every new coming staff.
						      - It must be possible to remind each other about IPP.
						      - It should be possible to talk to each other about hand hygiene.
					                  - Better changing rooms to be able to lock away values as watch- 	
					       	     es and jewelleries in a safe place.
						      - Hand hygiene would improve if hand rub was available.
						      - Comfortable equipment.

sure that the effect we see is due to the intervention and 
not due to the effect of a confounding variable. Although 
during the study period we didn´t notice any major 
changes at the labour ward or any other studies that could 
have had an effect other than our own intervention.
The Hawthorne effect, can lead to overestimation of 
compliance as staff might improve their performance 
more as they are partaking in a research project, this is 
likely to have influenced the study somehow, though the 
poor baseline performance and only little improvement 
after the intervention makes it less likely to have had a 
large influence.40

Another limitation is the lack of blinding of the 
principal investigator. In the second data collection, 
observations could have been biased towards better 
outcomes, subconsciously wishing to see positive effects 
of the intervention. All observations were done without 
any interruption from the observer making the data 
comparable and the estimated effect of the intervention 
reliable. When doing a hypothesis test, there are 2 types 
of possible errors: Type 1 and Type 2. To avoid Type 1 
error, a level of significance was set at 0.05 which mean 
we were willing to accept a 5% change of being wrong in 
rejecting the null hypothesis. To avoid Type 2 error, we 
did a power calculation and ensured that our sample size 
was large enough.

Compared to other studies, when multiple observers are 
observing the same phenomena (inter-observer variation), 
it causes a threat to the variation of observations. This 
was avoided by using only one observer, who was using 
the OSATS which made it possible to do structured 
observations and limit the threat of intra-observer 
variation.

Another strength was the minimal risk of selection bias. 
The study had few inclusion criteria as all midwives and 
doctors were expected to have a basic knowledge of IP 
through their education and therefore were eligible for 
participation. Few staff members refused to participate in 
the study, which might have had an effect on our results 
toward better or worse outcome.

The CBA is a cost-effective tool for quality improvement 
in settings with low resources. It permits the staff to learn- 

as well as support local community.2 Although ABHR is 
advised as a cost-effective and effective method for pre-
venting HCAI2,34,37,38, it was not accessible for staff at the 
labour ward. After implementing ABHR in the labour 
ward, it resulted in a significant increase before and af-
ter procedure. A similar increase is found in a pre- and 
post-intervention study from Rwanda.10 Alcohol-based 
hand rub was introduced at the maternity unit to measure 
the pre- and post-intervention post-caesarean wound in-
fection rate and hand hygiene compliance.

The intervention of ABHR, involving a half day training 
session using WHOs tool2 and wall mounting visual re-
minders around ward resulted in a significant increase 
of hand hygiene compliance for both midwives and doc-
tors from 38.2% to 89.7% as well as a non-significant 
decrease of post- caesarean wound infections, 6.2% to 
2.5%. The authors suggest that the non-significant de-
crease may be a result of a small sample size studied and 
short follow-up time.10 An uncontrolled before and after 
interventions study from Tanzania also introduced ABHR 
at the maternity unit to improve hand hygiene practice 
during caesarean section. Their findings show that pro-
vision of ABHR has contributed to the improvement of 
hand wash with alcohol hand rub practices especially af-
ter the procedure.22

The impact of the CBA did not improve the quality of 
IPP convincingly on all outcomes. One of the factors 
might be the relatively short period of time compared 
to other studies that lasted between 16 weeks and 16 
months.10,20,21,30–33 Another factor could be duration or 
design of education sessions or the use of a single strategy. 
A Cochrane review evaluating methods to improve hand 
hygiene concludes that introducing ABHR, accompanied 
by education is not enough, multiple strategies are 
needed.39 The observations were carried out during 
day, evening and night shift over 8-12 hours at a time 
by the same person, making findings more likely to be 
representative for the staff at the labour ward. At each 
procedure, the observer was only observing one staff at a 
time which decreased the risk for under-recording.

Strengths and limitations
An uncontrolled study has its limitation as we cannot be 
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how often best practice is really followed and by using 
the CBA compared to other studies, it can help find barri-
ers to good practice. As part of the audit cycle, providing 
feedback on quality of performance is a way to improve 
health care workers’ performance.

Criterion based audit in this study, is found to be a useful 
strategy to improve professional performance in settings 
with limited resources where baseline of recommended 
performance is low. The CBA allows the participant to 
come together and solve the problem as part of the audit 
cycle. The participants become an important part of for-
mulating practical solutions that improve the quality of 
care they provide within their setting and thereby finally 
enriching and improving their professional performance.

CONCLUSION
In conclusion, the CBA process identified substandard 
care for IP at the labour ward. An intervention, involving 
discussion of baseline findings, a short training session 
and introduction of ABHR resulted in improvements on 
IPP. Based on the results, it is recommended to Head of 
Department, health administrators and policy makers 
that priority is given to the quality of IPP at the labour 
ward and that CBA might have a place in these efforts as 
a comparatively cost-effective quality assurance tool that 
can lead to change relatively fast. However, multi-modal, 
long lasting strategies are probably more likely to be more 
effective. It is recommended that ABHR be promoted na-
tional wide and to have a specific focus on the availability 
of ABHR as a simple and feasible intervention to reduce 
HCAI.
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ABSTRACT
Background: Pregnancy Induced Hypertension (PIH) is a common burden during pregnancy usually associated with 
adverse maternal and paternal outcomes. The uric acid serum level was identified as an important biochemical marker 
which can predict preeclampsia, a type of PIH. This study was conducted to evaluate the effects of serum uric acid levels 
in association with blood pressure among pregnant women attending Ruhengeri Referral Hospital.
Methodology: A cross-sectional study was designed and 80 pregnant women in different gestation trimesters partici-
pated in the study. Data was collected from September to October 2018. Digital sphygmomanometer was used to test 
blood pressures for participants. Blood samples were collected in red top tubes and centrifuged to obtain serum for uric 
acid levels. Using Humastar 80, uric acid levels were measured for each participant. Data was analysed using Statisti-
cal Package for Social Sciences (SPSS) version 23.0. Bivariate correlation was used to analyse the relationship between 
uric acid levels and participants’ blood pressure.
Results: The median age was 27 in interquartile 23-31 ranging from 19 to 39 years. 58.75% of participants were in 
their 1st trimester, followed by 21.25% in the 2nd trimester and 20% in the 3rd trimester. The prevalence of hypertension 
was 11.3% (7.5% for stage 1 and 3.8% for stage 2). Hyperuricemia was found in 15% of the participants. The mean 
of uric acid level was 7.12 ± 1.86 mg/dl in the hypertensive group and 4.49 ± 1.22 mg/dl in the non-hypertensive 
group. The study revealed a strong positive correlation between uric acid levels and systolic /diastolic blood pressure.
Conclusion: High prevalence of hypertension among pregnant women was revealed. The association of hypertension 
and hyperuricemia was recorded with a strong correlation between blood pressures and serum uric acid levels. Examina-
tion of Uric acid levels among pregnant women should be routinely performed for early identification and management 
of hypertension.

 

normotensive female after 20 weeks of gestation and 
is usually accompanied with proteinuria. Chronic 
hypertension is considered when hypertension 
appears prior to pregnancy or before the 20th week 
of gestation.2,5 The pre-eclampsia superimposed 
on chronic hypertension is when de novo 
proteinuria appears after the 20th week of gestation.5 

Hyperuricemia is a strong risk factor for several 
maternal and perinatal complications in patients 
with hypertensive disorders during pregnancy.6 In 
Uganda, maternal near miss and death as outcomes 
of hypertension has been observed with severe pre-
eclampsia associated with a high morbidity rate of 
7.0%.7

Hypertension disorders among pregnant women in 
Rwanda take the second position among the causes of 
morbidity with 28.6% severity, according to Rulisaet 
al.8 Another research on maternal cases puts eclampsia 
as the leading cause of death at 30.7%.9 Sengoma et 
al.10 revealed that 2.7% of pregnant women acquire 
pre-eclampsia while only 1% develop eclampsia.

BACKGROUND

Pregnancy-Induced Hypertension (PIH) usually 
leads to maternal and neonatal morbidity. 

Developed and countries under development 
continue to experience PIH.1 Around 10% among 
pregnant women show PIH worldwide, while 14% 
was observed in Sub-Sahara African countries.2 
A meta-analysis by Gemechu et al.3 highlighted a 
significant prevalence of PIH in Sub-Saharan Africa 
when compared to other continents. Pregnant 
women in Russia (1.7%), Kurdish (3.1%) and Somali 
(3.8%) had lower prevalence of PIH, compared to 
women in Finland (5.4%).4 The PIH was observed to 
be the most common cause of maternal mortality in 
Ethiopia due to poor awareness.1

Hypertension in pregnancy is expressed as a systolic 
blood pressure of 140 mmHg or greater and a 
diastolic blood pressure of 90 mmHg or greater. The 
various types of this disorder are defined according to 
the pre-set criteria. The preeclampsia or eclampsia is 
confirmed when hypertension appears in otherwise 
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Additionally, hypertension in Musanze district, at Proom-
inubus clinic has been associated with hyperuricemia 
(5.3%) and pre-eclampsia (2.1%).11 Other factors con-
tributing to hypertension were estimated at 11.78%. The 
highest number of pregnant women with hypertension 
was observed at Gisenyi district hospital with a rate of 
65%.12

During early pregnancy, uric acid levels fall often to 3 
mg/dl or below, this is usually due to the uricosuric ef-
fects from oestrogen and from the increase in renal blood 
flow. Uric acid levels increase during the 3rd trimester, 
reaching levels of up to 4-5 mg/dl by term. It is known 
that subjects destined to develop preeclampsia show 
slightly higher uric acid levels during the 1st trimester 
in association with a relative reduction in urinary urate 
excretion.13 Each year, over 500,000 women die due to 
pregnancy outcomes with 99% residing in the develop-
ing world (low- and middle-income countries). Among 
those deaths, 10 to 15% are related to preeclampsia and 
eclampsia, these are types of hypertension among preg-
nant women.14 Hypertension generally account for 10% 
of the pregnant women with 2-8% facing complication 
due to the pre-eclampsia.15 Mboudoet al.16 showed that 
among 8.2% of hypertension case during pregnancy, 
77.88% was due to pre-eclampsia, 15.38% due to ges-
tational hypertension and 5.76% due to pre-eclampsia 
superimposed,  only 0.96% had chronic hypertension.

Evidences from the study conducted by Essiben et al.17 

demonstrated that patients with eclampsia had a statis-
tically significant association with hyperuricemia with 
36.7% of the pregnant women having severe preeclamp-
sia. Another study showed that the rate of morbidity as-
sociated with pre-eclampsia is high at 7.0%.7 Few related 
studies were carried out and only one was conducted in 
Rwanda. The Rwandan study showed that hypertension 
with uric acid abnormality was prevalent among 5.3% of 
pregnant women.11 Therefore, this study was conducted 
to evaluate the uric acid levels in association with  blood 
pressure among pregnant women attending Ruhengeri 
Referral Hospital.

METHODS
Ruhengeri Referral Hospital
Ruhengeri Referral Hospital is located in Musanze 
District of North Province in Rwanda. It was built during 
colonialism in 1939 as a public clinic. It served the public 
as a District Hospital for several years. Nowadays, this 
hospital officially serves as the National Referral Hospital 
and receives patients’ references from its neighbouring 
hospitals and health facilities in northwest Rwanda since 
2013. In addition to 406,557 people who live in Musanze 
District, Ruhengeri Referral Hospital serves a population 
estimated to 386,078 people from surrounding districts.

The hospital is open all hours (24/7) and serves patients 
of all categories; Out Patients Department, Internal 
Medicine, Surgery, Gynaecology and Obstetrics, Accident 
and Emergency, Paediatrics, Anaesthesiology and Critical 
Care Medicine, Mental Health, Pathology Services and 
other Allied Services.

Study Design
The study was a cross-sectional analysis of data collected 
from pregnant women at Ruhengeri Referral Hospital.

The study population consisted of voluntary participants 
who attended the Hospital during the study period pre-
cisely from September to October 2018. Demographics 
namely; age, blood pressure, and uric acid levels were 
recorded for all participants.

Population and Sample Size Estimation
The population of this study was defined by participants’ 
pregnancy and their attendance at Ruhengeri Referral 
Hospital. Simple random estimation was used to choose 
the sample size for this study.

Inclusion Criteria
Pregnant women who attended Ruhengeri Referral Hos-
pital for the period of the study were requested to partici-
pate in the study. Pregnant women who voluntarily con-
sented to participate were included in the study. For any 
reason in their judgments, recruited participants were 
free to withdraw from the study at any time.

Exclusion Criteria
Hospital clients other than being women and pregnant 
were excluded from the study. Pregnant women who re-
fused the voluntary participation were not included. Not 
accepting measurements designed for this study; either 
blood pressure or serum uric acid or/and both led to ex-
clusion from the study.

Ethical Consideration
Approvals were granted by both Ruhengeri Institute of 
Higher Education (INES Ruhengeri) and Ruhengeri Re-
ferral Hospital Ethics committees. Data for this study was 
collected anonymously. Confidentiality was maintained 
at all levels of the study. Participants were informed that 
their participation in the study was voluntary and that 
they were free to withdraw from the study at any time 
for any reason. The consenting during recruitment was 
made verbally.

Demographics and Gestation Trimesters Data
Demographics data was collected for all recruited par-
ticipants. Oral interviews were conducted to collect de-
mographics, like age. Only females were interviewed in 
this study. Data for gestation trimester was collected from 
the participant’s medical file. It was counted in weeks of 
gestation from week one (1) to the end of the pregnan-
cy, usually week forty (40). It was recorded as trimester 
1, 2 or 3. The first, second, and third trimester consisted 
of participants with pregnancy period ranging between 
week one (1) to week twelve (12), week thirteen (13) 
to week twenty-six (26), and week twenty-seven (27) to 
week forty (40) respectively.

Blood Pressure Testing
Blood Pressure (BP) measurements were collected from 
each study participant. A digital sphygmomanometer 
with adults cuff sizes was used in blood pressure testing. 
The participants were asked to seat in a chair with their 
feet flat on the floor and relax for 5 minutes. The arm was 
rested on the table at the level of the heart. The blood 
pressure cuff was wrapped around the top of the arm 
with the bottom of the cuff above the elbow. The device 
was switched on and automatically provided the result in 
approximately one minute. Results were recorded to the 
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data collection form in mmHg.

Uric Acid Levels Quantification
Serum uric acid levels were quantified in the present 
study. Venous blood samples were collected in 4ml red 
top tubes with clot activators for all participants by fol-
lowing routine venepuncture standard procedures. Col-
lected samples were transported to the clinical chemistry 
laboratory unit. Bench top laboratory centrifuge was use-

d to separate blood serum from cells. Blood serum was 
quantified for uric acid levels by using a semi-automat-
ed chemistry analyser Humastar 80, strictly following 
the test operating procedure and instruments operation 
manual. Results for uric acid levels were read in mg/dL, 
and printed from the instrument-controlling computer. 
Results were validated and recorded to the data collection 
form.

Data Analysis
Collected data was cleaned and analysed using the Sta-
tistical Package for Social Sciences (SPSS) version 23.0. 
Figures and tables were used in presenting the analysed 
data. Demographic data available in this study was ana-
lysed and presented. Descriptive analysis was performed 
for blood pressures and uric acid levels. Results for both 
variables were compared with reference ranges. Hyper-
tension and hyperuricemia was categorised for blood 
pressures and uric acid levels, respectively. Bivariate sta-
tistics was used to determine the relationship between 
hypertension and elevated levels of uric acid among par-
ticipants. The association of variables was considered to 
be statistically significant at 95% confidence interval (CI) 
with the P<.05.

RESULTS
Demographics and Gestation Trimesters
A total of 80 participants were recruited and included 
in the study (Table 1). Demographically, all participants 
were female with varying ages. 4 classes were made, pre-
cisely; [19-23[, [23-27[, [27-31[, and [31-40[years, and 
were represented by 17.50, 26.25, 27.50, and 28.75%, 
respectively. The median was 27 and interquartile was 
23-31. The age varied in a range of 20 years from 19 to 
39 years old. From week 1 to the 12th week of gestation, 
this period is considered the first trimester, 47 (58.75%) 
participants were recorded in this trimester. Gestation 
week 13 to week 26 is the second trimester,  17 (21.25%) 
participants were recorded.  The third trimester was rep-
resented by 16 (20.00%) participants with weeks of ges-
tation 27 to 40 or above. The peak number of partici-
pants was recorded in the first trimester. The 2nd and the 
3rd trimesters of gestation almost had equally distributed 
participants. 

Blood Pressure among Study Participants
72.5% of participants in this study had normal BP results. 
Hypertension was found in 11.3% of participants. 

TABLE 1: Clinical Characteristics of Participants

Characteristics		     Count	                Percentage

Pregnancy trimester
	 1		        47		            58.75
	 2		        17		            21.25
	 3		        16		            20.0

Mean ± SD
Uric acid (mg/dL)		  4.78 ± 1.54
Diastole (mmHg)		  76 ± 6
Systole (mmHg)		  116 ± 11

FIGURE 1. Correlation between Systolic Blood Pressure 
and Uric Acid Level

FIGURE 2. Correlation between Diastolic Blood Pressure 
and Uric Acid Level
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(7.5% stage 1, 3.8% stage 2). No participant was found 
with low blood pressure. However, elevated blood pres-
sure was observed in 16.2% of the study participants.

Uric Acid Levels among Study Participants
According to trimesters of gestation, uric acid levels noted 
were 4.84, 5.03, and 4.36 for trimester 1, 2, and 3 respec-
tively. The prevalence of 15% was observed in partici-
pants with hyperuricemia. One third of the participants 
were above 30 years. In the age groups of (23-27) and 
(27-31) years, the prevalence of hyperuricemia was a 
bit low at 14.3 and 13.6%, respectively. In addition, also 
among the women aged below 23, the rate of hyperuri-
cemia was a bit low. 

Comparison of Serum Uric Acid Levels among Participants 
with or without Hypertension
In Table 2, the participating women with hypertension 
stage 1 and stage 2 were introduced in the hypertensive 
group. Normotensive and participants with only high 
blood pressure which had not yet developed into hyper-
tension (specifically blood pressure of 129/80 mm Hg), 
were introduced in the non-hypertensive group. The 
mean of uric acid level reading among pregnant women 
with hypertension and those without hypertension was 
significant.

Association between Uric Acid Levels and the Severity of 
Hypertension among Study Participants
The study assessed the relationship between uric acid lev-
el and the severity of hypertension. Based on a bivariate 
correlation and on a scatter plot, the correlation between 
uric acid level and systolic blood pressure (Figure 1) as 
well as uric acid level and diastolic blood pressure (Figure 
2) were determined. A strong correlation was observed  
between blood pressures and serum uric acid levels.

DISCUSSION
The uric acid levels among pregnant women with hy-
pertension were evaluated in this study. Increase in uric 
acid level was observed in the 2nd trimester. The mean of 
uric acid levels noticed in general participants was equiv-
alent to the mean observed among the non-Pregnancy 
Induced Hypertension (PIH) group in a study carried out 
in New-Delhi.18 On the other hand, like observed in this 
study, several studies have also showed that pregnant 
women who attend antenatal care arrive in the 1st and 
the last trimester, although in this study, the number was 
low in the third trimester.11, 19, 20

Blood Pressure is very useful in screening and diagnosing 
hypertension.21 The total prevalence rate of hypertension 
was 11.3% among pregnant women in this study. 
Leodgard found in his study a moderate prevalence 
rate.11 The prevalence observed for hypertension stage 
1 (blood pressure ranging from 130 to 139 mm Hg and 
80 to 89 mm Hg systolic and diastolic, respectively) and 
stage 2 (systolic blood pressure of 140 mm Hg or higher 
and diastolic blood pressure of 90 mm Hg or higher) in 
this study was low compared to the findings by Adu-
Bonsaffohet al.22 whose study recorded 21.4% rate of 
PIH among pregnant women in Ghana and Muti et al.23 

who found a 19.4% rate of PIH in Zimbabwe. This study 
found a high rate of hypertension in comparison to many 
studies which were reviewed.1, 23, 24, 25, 26

Depending on the uricosuric of oestrogen and due to the 
increased glomerular filtration rate, uric acid levels fall 
among more than 25% of pregnant women.27 

In this study, 15% prevalence of hyperuricemia was re-
corded among participants. In contrast to the findings of 
this study, hyperuricemia was found to be high (5.3%)
in a study conducted in the same study clinic located in 
the same area in Rwanda11 and in another study con-
ducted by Ali et al.28 in Bangladesh. The prevalence ob-
served among Nigerian pregnant women was also more 
than twice the findings of the current study.29 In concor-
dance to the study by Fawzy et al.,27 approximately the 
same prevalence among Ethiopian pregnant women was 
recorded. This highlight the need for assessing the de-
mographic factors contributing to differences discussed 
above. 

Due to its impact in predicting preeclampsia, uric acid 
level examination is a useful biochemical test most often 
performed during pregnancy.30 Serum uric acid levels 
were compared among pregnant women with and those 
without hypertension. The increased mean of uric acid 
in the hypertensive participants is in concordance to the 
findings observed by Khurshid et al.31 who observed it 
to be 7.29±1.24 in the preeclamptic group compared 
to 4.39±0.72 mg/dl in the normal pregnancy group in 
a study conducted in  Pakistan. The study conducted 
in India observed 7.63±0.59 vs 4.94±0.83 mg/dl in PIH 
and non-PIH women respectively.18 Additionally, the 
observed significant difference between the 2 groups 
was also observed among pregnant women in a study 
conducted in Nepal.14 Besides, in contrast to the findings 
of this study, although there was also an increase of uric 
acid among Japanese pregnant women attending Antena 
tal at the National Kyushu medical centre, the observed 
mean uric acid level among PIH group (3.5±0.9 mg/dl) -

TABLE 2: Comparison of Uric Acid Levels between 
Hypertensive and Non-Hypertensive Participants

Variable	       Mean       SD           F          P-value

Hypertension
Hypertensive	       7.12        1.86
group				             16.157*    <.001
Non-hypertensive   4.49        1.22		
group

Systolic blood pressure
Hypertensive	      135.44       8.2 
group				              4.965*     <.001
Non-hypertensive   113.62       9.2
group		

Diastolic blood pressure
Hypertensive           87.89        3.41 
group				               1.852*	   .027
Non-hypertensive    74.07        4.17	
group

* Significant (P-value less than .05)
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was low. Not only uric acid in the PIH group was 
considered to be low, also among non-PIH group, their 
uric acid level was low 2.9±0.8 mg/dl.19 This suggests that 
there could be a significant effect of demographic area 
towards uric acid levels. 

The association between uric acid levels and the severi-
ty of hypertension among pregnant women was studied 
and was observed. The findings of this study agree with 
the correlation of uric acid and SBP as well as DBP ob-
served in Chinese healthy groups.32 This may confirm the 
high prevalence of hyperuricemia related hypertension 
observed by Lédgard11 who conducted the study in preg-
nant women in the Northern Province of Rwanda. This 
highlights the need for routine examination/ analysis of 
uric acid levels among pregnant women to assess the bur-
den of hypertension which is very high.

CONCLUSION
The current study evaluated the association between hy-
pertension and hyperuricemia among pregnant wom-
en. Stage 1 and 2 hypertensions were found to be high 
among participants. Hyperuricemia was also found to be 
high. The association of hypertension and hyperuricemia 
with astrong correlation was observed between blood 
pressures and serum uric acid levels. In addition, there 
was a significant difference between uric acid levels and 
blood pressure among the hypertensive and the non-hy-
pertensive groups. The routine testing of uric acid lev-
els among pregnant women, regardless their trimester of 
pregnancy is recommended in order to predict hyperten-
sion early.. More related studies should be conducted in  
all hospitals in Rwanda to generate more data that can be 
used by policy makers and researchers.

Limitations of this study
The study used biochemistry standard method to mea-
sure serum uric acid levels and standard methods of 
blood pressure testing, thus results are valid.
-Participants in this study were  from a single hospital in 
one district among 42 hospitals found in 30 districts in 
Rwanda, excluding national referrals; therefore the prev-
alence estimates and outcomes are not of nationwide ap-
plicability.
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ABSTRACT
Background: Hypertension remains a public-health challenge globally. Its prevention, early detection, proper and ad-
equate treatment and control should be given high consideration to prevent occurrence of cardiovascular disease and 
stroke. This study is guided by the Health Belief Model (HBM) to investigate the influence of treatment compliance using 
HBM constructs among elderly hypertensive patients in 3 regional hospitals in Dar es Salaam, Tanzania.
Methods: An analytical cross-sectional study was conducted in 3 region hospitals in Dar es Salaam from April to May 
2012. The study included patients who were on antihypertensive medications. Simple Random Sampling was used to 
enrol the study participants. Data was collected using structured questionnaire. Data was analysed using SPSS version 
20. Linear Multiple Regression analysis was performed to identify variables which are strongest predictor of treatment 
compliance among variables of the Health belief Model.
Results: A total of 135 participants were enrolled of whom 56% were compliant to hypertensive treatment. Multivariate 
analysis indicated significant model fit for the data (F=11.19 and P value <.001). The amount of variance in treatment 
compliance that was explained by the predictors was 30.3% (R²=0.303) with perceived barrier being the strongest 
predictor of treatment compliance (β=-0.477; p< .001). Other predictor variables were not statistically associated with 
treatment compliance.
Conclusion: The study showed that 56% of study participants had hypertensive treatment compliance and perceived bar-
rier to treatment was the strongest predictor. Innovative strategy on improving patients’ perception of barrier to treatment 
is recommended in order to improve treatment compliance.

 

the prevalence of hypertension has been projected to 
be 125.5 million among adults in 2025.5

In Tanzania, hypertension related diseases are the 
second cause of hospital admission and cause of 
deaths.6

Tanzania particularly in the cities like Dar es 
Salaam, people are experiencing urbanisation and 
modernisation. This has brought about changes in 
their lifestyle especially their diet intake and physical 
activity. This has led to overweight, obesity and 
physical inactivity which altogether increase the risk 
for hypertension and cardiovascular diseases.7,8

Management of hypertension requires medication 
and lifestyle compliance. The lifestyle modification 
includes; increase in exercise, lowering of body mass 
index, reduced-sodium diet, moderation of alcohol 
consumption and quitting smoking.9 These lifestyle 
modifications and taking medication properly are 
examples of therapeutic behaviours.9 The treatment 
guideline of hypertension in Tanzania are either non-
pharmacological or pharmacological treatment. Non-
pharmacological treatment calls for life style modific-

BACKGROUND

Hypertension remains a public-health challenge 
globally. It is the main modifiable independent 

risk factor for development of cardiovascular disease, 
stroke and renal failure which increase significantly 
with age1. Prevention, early detection, proper and ad-
equate treatment and control should be given high 
consideration to prevent occurrence of cardiovascu-
lar disease and stroke.2 Control and prevention of 
hypertension complications can only happen when 
individuals recognise the benefits of changing life-
style behaviour and believe that they are susceptible 
to hypertension complications.3

Health Belief Model (HBM) has been used to explain 
and predict individuals health behaviours for pre-
venting and/or controlling diseases and their compli-
cations by including perception of susceptibility, se-
riousness, severity, benefits and barriers to a  health 
behaviour and cues to action.3 The global burden of 
hypertension projects indicate that the number of 
adults with hypertension will increase by 60% to a 
total of 1.56 billion in 2025.4 For Sub-Saharan Africa, 
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ation which includes weight reduction, adopting dietary 
approaches to stop hypertension (DASH) such as eating 
diet rich in fibre-fruits, vegetable, unrefined carbohy-
drate and low-fat dairy products with reduced content of 
saturated and total fat. Also, reduction in dietary sodium 
intake, involvement in regular physical activity such as 
a brisk walking for at least 30 min/day 3 days a week, 
stop the use of all tobacco products and reducing alcohol 
consumption.10 Pharmacological treatment includes com-
bination of drugs including diuretics, Angiotensin-Con-
verting Enzyme Inhibitor (ACEI), Angiotensin Receptor 
Blocker–ARB, Beta–blocker and Calcium Channel Block-
er.10

Uncontrolled hypertension is caused mainly by non-ad-
herence to the antihypertensive drugs11 and lifestyle.12 
Understanding drug regimens by the patients helps to 
improve their adherence,  and thus preventing the com-
plications related to hypertension which are debilitating 
and if not prevented may increase the burden of cardio-
vascular diseases.12 Adhering to antihypertensive drugs 
remains to be an important modifiable factor towards 
management of hypertension. Non adherence to anti-
hypertensive agents seriously affect the effectiveness of 
treatment and thus causing an increase in cardiovascu-
lar and cerebro vascular risks and consequently causing 
population health problems in the quality of life as well 
as health economics. Non-adherence to pharmaceutical 
therapy is a major problem all over the world. Studies on 
drug adherence to chronic diseases such as hypertension 
show that adherence is about 67.2%.11

HBM is an approach that is used to describe social be-
haviour as well as individual’s cognition. It was intro-
duced in the 1950s by Social psychologists so as to fa-
cilitate in reasoning individual’s participation in health 
programs such as health check-ups and immunisation.14 
The HBM was also widely used to explain a range of health 
behaviour. The model also base on studying compliances 
with lifestyle modification and antihypertensive medica-
tion, including understanding that high blood pressure 
involves both drug treatment and lifestyle changes.

According to Rosenstock et al, the HBM constructs re-
ported were perceived susceptibility, perceived severity, 
perceived barriers, perceived benefits and cues to action 
hypothesises that health-related action depends upon 
an individual’s motivation, belief of being vulnerable to 
a disease and one’s belief to certain health recommen-
dations that is important in befitting health and reduce 
disease complications.15 (Figure 1).

Little is documented on the influence of health belief 
model variable on compliance to hypertensive treat-
ments. Therefore, this study aimed at assessing the in-
fluence of Health Belief Model variable on hypertensive 
treatment compliance among hypertension patients in 
3region Hospitals in Dar es Salaam, Tanzania.

METHODS
Study Design and Setting
We conducted an analytical cross-sectional study design 
from April to May 2012 using quantitative approach. The 
study included data from 3 regional hospitals in Dar es 
Salaam; Amana, Mwananyamala and Temeke hospitals 
which are located in Ilala, Kinondoni and Temeke Munic-
ipalities respectively. The estimated population in these 
municipalities is 1,220,611, 1,775,049 and 1,368,881 
people for Ilala, Kinondoni and Temeke Municipalities 
respectively.16 The study sites were selected because ma-
jority of hypertensive patients who are diagnosed from 
primary health facilities are referred to those hospitals for 
expert management.

Study Population
The study population included patients with hyperten-
sion who were using antihypertensive treatment and 
were attending hypertension clinics from the selected 
hospitals. Each Hospital has 2 days per week of clinic for 
non-communicable diseases including hypertension. All 
3 hospitals have inpatient and outpatient services. 

Sample Size and Sampling Procedure
Sample Size
Sample size of 135 participants was calculated using kish 
and Leslie formula (1965).

n = Z² p(1-p)/ e².

The prevalence used was 34% compliance in Temeke- 
Dar es Salaam.17

Where:	n = the required minimum sample size
		  ε = margin of error (5%)
		  p = estimated proportion of compliance 34% 
		  z = standard normal deviate corresponding to 		
		        95% confidence level=1.96

Considering a margin error of 5% and a 95% confidence 
level, the minimum required sample size obtained was 
135.

Sampling Procedure
The 3 regional hospitals were selected purposively be-
cause most of the patient who have hypertension and 
hypertensive complications are referred to these hospitals 
from the Primary Health Facilities. We reviewed the re-
cords of hypertensive patients attending in each of the 3

FIGURE 1. Inter-relationship between Variables of 
Health Belief Model which were used to explain 
Hypertension Treatment Compliance
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hospitals for the period of 1 month. We found that 366, 
583 and 340 patients attended Amana hospital, Mwan-
ayamala hospital, and Temeka hospital respectively. The 
135-sample size calculated was proportionally allocated 
to 3 hospitals based on the above records. Thus, 39 par-
ticipants were selected from Amana, 60 from Mwana-
nyamala and 36 from Temeke hospital. Simple random 
sampling was used to select the study participants. The 
researcher established a sampling list from patients at-
tending hypertensive clinics to the respective study hospi-
tals to obtain eligible participants that meet the inclusion 
criteria. There were pieces of paper that were written on; 
YES or NO. The word “YES” was used to represent the 
targeted study population, and “NO” was used to repre-
sent the population that was not going to participate in 
the study. The procedure of drawing papers from the box 
by each study participant was used. Once apiece of paper 
was picked, it was not included in the sample again and 
each participant was allowed to pick only once.

The Inclusion Criteria and Exclusion Criteria
All patients aged 18 years and above with a diagnosis of 
hypertension for at least one month with or without oth-
er co-existing medical conditions and consented to partic-
ipate in the study. Participants who had been taking anti-
hypertensive treatment for at least one month before the 
beginning of the study were included. Allpatients who 
had not started antihypertensive treatment and could not 
respond because of reasons such as being too sick to be 
interviewed were excluded from the study.

Measures of Outcome
The outcome variable was treatment compliance which 
comprised of medication regimen compliance and life-
style modification. Medication regimen compliance was 
composed of 8 items, asking “how often you forget to 
take your medicine”. The responses were measured on 
a 4-point Likert scale: “1” Every day, “2” frequently, “3” 
rarely or “4” never. For life style, compliance was having 
5 items, participants were asked to respond to the single 
question based on a 4-point Likert scale: “How often do 
desirable or undesirable behaviours related to control of 
hypertension”. The responses were: “1” Every day, “2” 
frequently, “3” rarely or “4” never. Some questions were 
set such that the highest score did not reflect the worst 
scenario of non-compliance. To resolve these, scores 
were reversed. For example, how often do you engage 
in physical exercise “4”, every day, “3” frequently, “2” 
rarely or “1” never. The 13 items measuring treatment 
compliance and life style compliance were added up to 
get sum index with a distribution ranging from 33 to 52 
with mean 44.2963 (SD =3.32578), the median split was 
used (44.4), which was dichotomised into two groups 
i.e. 0 = those who are non-treatment compliant and 1 = 
treatment compliant which was 34-43 and 44-51. 

The HBM constructs included perceived severity of hav-
ing hypertension, perceived susceptibility of being at 
risk of hypertension complications and perceived benefit 
were each was measured by 6 items. The reminders (cues 
to action) were measured by 7 items. Participants were 
then asked to respond: “1” strongly agree, “2” agree, “3” 
disagree or “4” strongly disagree.

6 items measuring perceived severity were added up to g-

et sum index with a distribution ranging from 7 to 24 
with mean 20.10 (SD =2.85). The median split 50.4 was 
used as a cut-off point. Dichotomisation was done into 2 
frequency groups; those who had low perceived severity 
and those who had high perceived severity. 6 items 
measuring perceived susceptibility were added up to get 
sum index ranging from 6 to 19 with mean of 10.79 (SD 
=2.83). The median split was 49.6. The sum index for 
perceived susceptibility was dichotomised into 1= those 
with low perceived susceptibility and 2= those with high 
perceived susceptibility.

6 items measuring perceived benefit were added up to 
get sum index with a distribution ranging from 12 to 24 
with mean (SD) 20.24(2.87) and median split 51.1. Then 
dichotomised into; those with low perceived benefit and 
those with high perceived benefit. 7 items measuring cues 
to action were added up to get sum index with a distribu-
tion ranging from 15 to 28 with mean (SD) 24.27(2.65) 
median split 42.2, then dichotomised into 2 frequency 
groups; those with low perceived cues to action and those 
with high cues to action.

5 items measuring perceived barriers were added up to 
get sum index with a distribution ranging from 5 to 15 
with mean (SD) 8.36 (2.48), median split 54.8, then di-
chotomised into; those with low perceived barrier and 
those with high perceived barrier. The aspects that might 
hinder respondents to comply with their treatment in-
cluded not having enough time to do exercise. Responses 
were “1” strongly not a problem, “2” not a problem, “3” 
problem and “4” strongly a problem.

Bivariate analysis using Chi-squire and Pearson correla-
tion between HBM variables were performed. Multiple 
linear regression analysis was performed with treatment 
compliance as the outcome variable (behaviour) and the 
rest of HBM variables as predictors of the behaviour.

Data Analysis
Data was analysed using SPSS software programme 17.0 
version. The chi-square test was used to compare propor-
tions. Multivariate analysis was performed using Linear 
Multiple Regression to obtain strongest predictor variable 
between variables of HBM. A p-value less than 0.05 was 
considered statistically significant.

Ethical Approval
Muhimbili University of Health and Allied Sciences (MU-
HAS) approved the study (Ref. NO. MU/PGS/SAEC/Vol.
VI). All participants gave their written consent to partic-
ipate and were informed that they could terminate their 
participation at any time without incurring any cost.

RESULTS
A total of 135 participants were included in the study. The 
mean age of participants was 56.3, ±13.1 years. Most of 
the participants 76 (56.3%) were females aged between 
33 to 84 years. Majority of participants 82 (60.7%) were 
married. With respect to education level, most of the par-
ticipants 74 (54.8%) had primary education. Regarding 
occupation, most of the participants 75 (55.6%) were un-
employed (Table 1).

Factors Associated with Treatment Compliance
The association between socio-demographic factors and -
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treatment compliance was explored. Treatment compli-
ance was significantly associated with sex. Female par-
ticipants had higher proportion of treatment compliance 
(63%) than males (46%) (P=.044). Participants with less 
than 64 years of age 50 (56.8%) had higher proportion 
of treatment compliance than participants with 65 and 
above years (53.2%) p=.686. Participants with secondary 
education had 10 (62.5) compliance compared to those 
with informal education 25 (55.6%). However, the dif-
ference was not statistically significant (Table 2).

Association of Health Belief Model Variables with Treat-
ment Compliance
Participants with high perceived severity were more 
compliant 39(57.4%) to hypertension treatment com-
pared to those with low perceived severity who had only 
36(53.7%) complaint to hypertensive treatment. How-
ever, the difference was not significant (p=.672). Those 
with high perceived susceptibility to hypertension com-
plications were more compliant 45(66.2%) to hyperten-
sive treatment compared to those with low perceived 
susceptibility, who had complaint of 30(57.4%) only and 
the difference was significant (p=.012). Participants with 
high perceived benefit of using antihypertensive treat-
ment were more complaint 44(66.7%) to hypertensive 
treatment compared to those with low perceived benefit 
31(44.9%) and the difference was significant (p=.011). 
Regarding perceived barrier, those with low perceived 
barrier were more complaint 57(77%) to treatment com-
pared to those with high perceived barrier to hyperten-
sive treatment (18(29.5), the difference was significant 
(p=.000). Regarding cues to action, those who had high 
remainders were more complaint 52(66.7%) to treat-
ment compared to those with low remainders of using 
hypertensive treatment 23(40.4%) and difference was 
significant (p=.002) (Table 3). 

Health Belief Model Factors Predicting Treatment Compliance
Treatment compliance showed significant positive 
association with perceived benefit (r=0.27; P=.001) 
which means the higher the perceived benefit of using 
medicine the higher the treatment compliance. Treatment 
compliance showed significant negative association 
with perceived barrier to treatment (r=-0.53; P=.000), 
indicating that the higher the perceived barrier the lower 
the compliance. Treatment compliance showed positive 
association with cues to action (r=0.19; P=.022) which 
means that when people receive more reminders of the 
importance of adhering with treatment, they become 
more compliant.

Perceived severity of hypertension showed significant 
positive association with perceived susceptibility of get-
ting hypertension complications (r=0.29; p=.001) indicat-
ing that the higher the perceived severity of hypertension 
disease the higher the perception of being vulnerable to 
hypertension complications. Perceived severity showed 
positive significant association with cues to action (r=0.2; 
p=.019) indicating that the higher the perception of sever-
ity of hypertension the higher the following of the cues to 
action (reminders). Perceived benefit of using medication 
showed significant negative association with perceived 
barrier (r=-0.45; p=.000), this meant that the higher the 
perception of benefit the lower the perception of barriers.

Also perceived benefit of using medication showed 
positive association with cues to action (r=0.32; p=.000), 
meaningthat the higher the perception of benefit the 
higher the perception of following reminders (Table 4).

Health Belief Model Factors Associated with Treatment 
Compliance
Multivariate analysis indicated significant model fit for 
the data (F=11.19 and P value=.000). The amount of vari-
ance in treatment compliance that was explained by the 
predictors was 30.3% (R²=0.303) with perceived barri-
er being the strongest predictor of treatment compliance 
(β=-0.477; P=.000). A negative Beta Coefficient indicates 
a negative association between perceived barriers and 
treatment compliance. Other predictor variables were not 
statistically associated with treatment compliance (Table 
5).

DISCUSSION
This study explored factors affecting treatment compli-
ance among hypertensive patients who were attending 
hypertension clinics in Dar es Salaam. This study was 
guided by Health Belief Model. The key findings in this 
study include positive association between age, sex, level 
of education, marital status and treatment compliance. 
We also found that the significant predictors of using 
HBM constructs were perceived susceptibility of being 
at risk of getting hypertension complications, perceived 
benefit of using medicine, perceived barrier to treatment 
and cues to action. After control of all factor variables 
among the construct of the HMB, the strongest predictor 
was perceived barrier.

The study revealed the percentage of treatment compli-
ance to be 55.6% among study participants. Similarly, 
Imad et al reported that 55.9% of hypertension patients 
had good adherence to antihypertensive medication.18 
The compliance rate of 55.6% in the present study was 
low compared to the findings in the study conducted by 
Okello et al in Uganda and Adidja et al in Cameroon in 
which the compliance rate was 85% and 67.7%, respec-
tively.19,20

Our findings showed that compliance to antihypertensive 
was higher than that of the study conducted by Pallangyo 
et al in tertiary hospitals in Tanzania which reported that 
25.3% were compliant to their hypertensive treatment.21 
Study conducted by Bovet et al in Temeke Dar es Salaam, 
reported low (34%) adherence of patients to antihyper-
tensive treatment.17 Similar to a study by Goweda and 
Shatla.22 The possible reason for the discrepancy observed 
in treatment compliance could be explained by the na-
ture and type of hospitals included in our study. Our 
study considered hypertensive patients with no other 
complications while the study conducted by Pallangyo et 
al involved admitted patients with heart failure as a com-
plication of uncontrolled hypertension.21

The current study shows that; participants who were 
64 and below years of age had higher level of treatment 
compliance compared to those with 65 and above. The 
results are comparable to those reported in the study 
conducted by Demoner et al in the city of Maringá and 
Choi et al in Korea which reported that young age group 
showed association with treatment compliance and older
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TABLE 1: Socio-Demographic Characteristics of Respondents N=135

Characteristics				          Frequency (n)					         Percentage (%)

Age (years)		
	 ≤ 64					     88							       65.2
	 ≥ 65					     47							       34.8
Sex		
	 Male					     59							       43.7
	 Female					     79							       56.3
Marital status		
	 Married					    82							       60.7
	 Separate				    25							       18.5
	 Widower				    28							       20.7
Level of education		
	 informal education			   45							       33.3
	 Primary education			   74							       54.8
	 Secondary education			   16							       11.9
Occupation		
	 Employed				    60							       44.4
	 Unemployed				    75							       55.6

TABLE 2: Relationship between Social Demographic Characteristics and Treatment Compliance

Characteristics					     Treatment Compliance					     P-value
				    Non-compliance n=60		  Compliance n=75	
					     No (%)				    No (%)

Age			 
	 ≤ 64				    38 (43.2)			   50(56.8)	
	 ≥ 65				    22 (46.8)			   25 (53.2)			   .686
Sex			 
             Male				    32 (54.2)			   27 (45.8)	
             Female				   28 (36.8)			   48 (63.2)			   .044
Marital status			 
	 Married				   32 (39.0)			   50 (61.0)	
	 Separate			   13 (52.0)			   12 (48.0)	
	 Widower			   15 (53.6)			   13 (46.4)			   .287
Education level	 		
          Informal education		  20 (44.4)			   25 (55.6)	
          Primary education		  30 (40.5)			   44 (59.5)	
          Secondary education		  6 (37.5)				   10 (62.5)			   .277
Occupation			 
             Employed			   27 (44.0)			   33 (56.0)	
            Unemployed			   33 (45.0)			   42 (55.0)			   .908

frustrated and , hence, stop taking drugs.25 Also cognitive 
and functional impairment in elderly patients increase 
their risk of poor drug compliance, thus they  may require 
to have someone to remind, support and assist them in 
taking their drugs.26

Our study results revealed that female patients were 
more compliant to antihypertensive medication (63.2%) 

patients showed poor adherence to antihypertensive 
treatment.23,24 The possible explanation of these results 
may be that young people have higher income since they 
are able to work and thus can afford to buy medications 
when compared to  older people. Another possible 
reason is that older people are more likely to have more 
than one disease due to aging which may have exposed 
them to using multiple drugs and in turn they become 
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TABLE 3: Association of Health Belief Model Constructs with Treatment Compliance

						                 Treatment compliance				    P- value
					        Non-compliant n= 60	       Compliant n =75	
HBM variables					        n (%)			      n (%)	

Perceived Severity			 
	 Low					     29 (42.6)		  39 (57.4)	
	 High					     31 (46.3)		  36 (53.7)			   .672
Perceived Susceptibility			 
	 Low					     37 (55.2)		  30 (44.8)	
	 High					     23 (33.8)		  45 (66.2)			   .012
Perceived Benefit			 
	 Low					     38 (55.1)		  31 (44.9)	
	 High					     22 (33.3)		  44 (66.7)			   .011
Perceived Barrier			 
	 Low					     17 (23.0)		  57 (77.0)	
	 High					     43 (70.5)		  18 (29.5)			   .000
Cues to action 			 
	 Low 					     34 (59.6)		  23 (40.4)	
	 High					     26 (23.3)		  52 (66.7)			   .002

TABLE 4: Correlation of Health Belief Model Variables with Treatment Compliance 

Variables			   1	 2		  3		  4		  5		  6

1. Treatment compliance	 -	 0.104		  0.141		  0.274**		 -0.528**	 0.197*
2. Perceived severity			   -		  0.285**		 0.090		  -0.090		  0.202*
3. Perceived susceptibility				    -		  -0.062		  -0.061		  -0.180*
4. Perceived benefit							       -		  -0.449**	 0.323**
5. Perceived barrier										          -	 0.323**
6. Cues to action											           -

TABLE 5: Health Belief Model Factors Predicting Treatment Compliance

*-p < 0.05,  **- p <0.001

HBM variables					     Beta							       P- value

Perceived severity				    0.092							       .238
Perceived susceptibility				    0.147							       .062
Perceived Benefit				    0.050							       .557
Perceived barriers				    0.477							       .000
Cues to action					     0.035							       .671

R² = 0.303;	 F = 11.19 (P = .000)
Behaviour = Compliance to treatment.

compared to male patients (P=0.044). Female patients 
have been reported to be better at adhering to antihyper-
tensive treatment as compared to male patients.27,28

Impotence is the likelihood side effect which affects 

men’s compliance with antihypertensive medications. 
This could be the reason why males showed low level 
of treatment compliance compared to females.28,29 The 
findings from the current study revealed that patients wi-
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th secondary level of education had a higher level of 
treatment compliance to antihypertensive medications 
as compared to those with informal education (62.5 vs 
37.5%). However, the difference was not significant. The 
probable reason could be that patients with high educa-
tion level are likely to be more complaint to antihyper-
tensive medications, due to the fact that having high ed-
ucation level make an individual to think critically about 
hypertension complications and also to have informed 
decision making about use of antihypertensive medica-
tions.30 This is similar to the study done by Saruna at el 
who reported that the level of education was significant-
ly associated with treatment compliance.30 The same was 
reported by Yan et al in the study conducted in China.28 
Also, Goweda and Shatla reported that patients with high 
level of education might be adherent to antihypertensive 
medication and life style modification since they under-
stand the adverse effect of not being complaint to medi-
cation.22

The association between marital status and treatment 
compliance was revealed, in the current study, married 
participants were more compliant to medications 
(61%) when compared to single participants. Abbas 
et al also found that divorce was associated with poor 
adherence to antihypertensive medication (OR=2.14, 
95% CI=1.31–5.48).31 Marriage might have a positive 
effect on compliance to medications. Partners might 
help each other in reminding each other the time for 
taking medications and also give moral support on the 
importance of treatment.

Perceived barrier was an important predictor in non-com-
pliance to antihypertensive drugs and physical exercises. 

This finding agreed with the study conducted by Yang et 
al in rural area of China which reported that adherence 
to antihypertensive medications is higher with less per-
ceived barriers32 a scale based on the HBM, and the four-
item Morisky Medication Adherence Scale. Results 745 
hypertensive patients participated in the study (345 men, 
400 women. The perceived barrier to antihypertensive 
medication was also reported by Obirikorang et al in the 
study conducted in Ghana.33 This is true according to the 
Health Belief Model: when a person perceives there is an 
obstacle of taking medication, he will not comply to his 
medication and exercise as supposed to and this will lead 
to complications and/or death.

Barriers of not complying with antihypertensive medica-
tion were determined. The reasons were; stopping med-
ication due to cost of the medications20,34, fear of the side 
effect35,36, feeling well (asymptomatic)37, avoiding addic-
tion to drugs38,39 and use of traditional medicine.28

CONCLUSION
This study reported compliance to antihypertensive treat-
ment of (55.6%) among study participants. Perceived 
barrier to treatment of hypertension was the strongest 
predictor among the constructs of HBM. Patients need 
advice, support and information from health profession-
als in order to understand the importance of using drugs 
as prescribed.

It is recommended that health care providers should be 
aware that hypertensive patients need to be educated on

 how to manage the disease and also be reminded contin-
uously for better control of hypertension and improving 
the quality of their lives. This education and reminders 
should focus on the importance of complying to antihy-
pertensive medications, physical exercises, diet and salt 
intake restriction. However, the HBM variables do not 
provide for advising patients the importance of treatment 
adherence, thus there is a need to use more than one the-
oretical model to provide adherence to antihypertensive 
advice to patients. Further studies should be conducted 
to assess why people have perceived barriers to treatment 
compliance.

Limitation of the study
This study was conducted in Tanzania government region-
al hospitals in 3 Municipals of the Dar es Salaam region 
only. A cross sectional study design was used. Therefore, 
results cannot be generalised to all hypertension patients 
in Dar es Salaam because of the nature of the study de-
sign. Self-reporting of treatment compliance could intro-
duce recall bias by either over reporting or under report-
ing depending on the patient’s behaviour in the recent 
past. Based on the reason that this was a cross-sectional 
study, there is a possibility of recall bias in our study. In 
the current study HBM, remain descriptive and does not 
suggest the action for patients to change their behaviour. 
HBM should be used with other models so that patients 
can be advised to change their behaviours.
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ABSTRACT
Background: Bacterial vaginosis (BV) is one of the most common genital tract infections in pregnancy associated with 
an increased risk of pregnancy losses, maternal and perinatal morbidity and mortality. Different social behavioural and 
obstetric factors can contribute to the development of BV. Determining the predictors of BV could be the best way of 
identifying women at high risk of developing the disease.
Methods: This was a cross-sectional study conducted between December 2017 and February 2018 to determine the 
prevalence and predictors of BV among pregnant women attending antenatal Clinic (ANC) at Muhimbili National Hos-
pital (MNH), Tanzania. Participants were recruited using systematic random sampling. For each consented participant, 
a pretested questionnaire was filled, a pelvic examination was done and a sample was collected. BV was diagnosed 
using Nugent’s score. Data was analysed using Statistical Package for Social Scientists (SPSS) version 23.0. Bivariate 
and multivariate logistic regression analysis was done to determine factors that were independently associated with BV.
Results: 178 (26.7%) pregnant women out of 667 were diagnosed positive for BV. In the bivariate analysis (Table 3), 
age (COR 1.71; 95% CI, 1.16-2.52), level of education (COR 4.08, 95% CI, 2.84-5.84), gravidity (COR, 1.52, 
95% CI; 1.04-2.23), parity (COR 1.69, 95% CI; 1.18-2.42), vaginal douching (COR 2.89, 95% CI; 1.96-4.27), 
HIV status (COR 9.37, 95%CI; 4.12-21.28), history of STI (COR 2.49 95% CI; 1.46-4.25), LTSP (COR 2.76, 95% 
CI; 1.68-4.54) and age of first coitus (COR 3.19, 95% CI; 2.24-4.56) were significantly associated with BV. After ad-
justing for confounders in multivariate analysis, the following risk factors remained significantly associated with BV; age 
of 21- 29 years (AOR, 2.22, 95%CI; 1.45-3.49), primary education level (AOR 3.97, 95% CI; 2.63-5.98), vaginal 
douching (AOR 3.68, 95% CI; 2.35-5.76), HIV status (AOR 6.44, 95% CI; 2.62-15.88), STI infection (AOR 2.34, 
95% CI; 1.25-4.37), more than one LTSP (AOR 2.69, 95% CI; 1.53-4.74) and age of less than 18 years of first coitus 
(AOR 2.16, 95% CI; 1.42-3.30). 
Conclusion: The prevalence of BV in pregnant women was found to be high. Age of less than 30 years, primary edu-
cation level and below, vaginal douching, HIV infection, STI, more than one lifetime sexual partners and early age of 
sexual debut were found to be significant predictors of BV. The high prevalence of BV in our population should neces-
sitate policy makers to include screening and treatment of BV in the future policy of antenatal care package, as BV is 
associated with significant maternal and neonatal morbidity and mortality. Women should also be educated on harmful 
effects of certain behavioural practices such as vaginal douching that predispose to BV. In addition symptoms of BV such 
as abnormal vaginal discharge during pregnancy are inconsistent, under reported and often overlooked. Therefore, a 
high-risk approach can be used for screening and treatment of asymptomatic women.

 

la vaginalis, Prevotella, Mobilincus species, and My-
coplasma hominis is increased.2 with an overgrowth 
of several anaerobic or facultative bacteria and with 
a reduction or absence of lactobacillus colonisation. 
The prevalence of BV among pregnant women var-
ies across the globe due to geographical, socio-eco-
nomical and clinical factors of the population. In high 
income countries the prevalence of BV among preg-
nant women ranges from 9.3% to 17%.3,4 In Africa, 
prevalence of as low as 6.4% in Burkina Faso and as 
high as 38% in Botswana have been reported.5,6

BACKGROUND

Bacterial vaginosis (BV) is one of the most common 
genital tract infections during pregnancy, more so 

in the African population.1 It is a syndrome marked 
by an increased vaginal PH, milky creamy discharge 
and amine or fishy odour. It is characterised by a shift 
in the vaginal flora from the dominant lactobacil-
lus species to a mixed vaginal flora. The number of 
lactobacilli morphotypes is reduced and the number 
of anaerobic bacterial morphotypes like Gardnerel-
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High prevalence has been noted in most Sub-Saharan 
countries; 38%, 32.5%, 20.6% and 19.4% in Botswana, 
Zimbabwe, Kenya and Ethiopia respectively.6–9

Several studies showing prevalence in different sub 
groups have been carried out in Tanzania. A study done 
in Mwanza 22 years back showed the prevalence of BV 
to be 24% among pregnant women attending Antenatal 
Clinic (ANC).10 Another study of a similar nature done 
14 years later at BMC showed an escalating prevalence 
of 28.5%, however this study only considered women in 
labour, hence the study cannot be applied to all pregnant 
women.11 A study done by Aboud et al showed preva-
lence of BV to be 60.6 % in HIV positive pregnant wom-
en.12

The magnitude and determinants of BV have been ob-
served to be varying from one place to another due to 
the differences in geographical, socio-economical and 
clinical characteristics of the study populations. Several 
factors have been associated with the causation of BV, 
these include; age, race, socioeconomic status, smoking, 
vaginal douching, sexual activity, multiple sexual part-
ners, history of current or past Sexually Transmitted Dis-
ease (STI) and Human Immunodeficiency Virus infection 
(HIV).7,9,11–13 About 50% of the women with BV are as-
ymptomatic. If symptomatic, commonly present with a 
malodorous discharge and usually there are no clinical 
signs of infection in the vaginal mucosa.2

Several clinical and microscopic scoring systems for the 
diagnosis of BV have been validated. The most common-
ly used are the Amsel’s criteria and the gold standard 
laboratory based Nugent Gram staining evaluation.14,15 
Slides of vaginal smears are Gram stained and the bac-
terial morphotypes are quantified and scored as follows: 
Large Gram-positive rods (Lactobacillus scored as 0 to 4), 
small Gram-variable rods (Gardnerella vaginalis scored as 
0 to 4) and curved Gram-variable rods (Mobiluncus species 
scored as 0 to 2). Bacterial vaginosis is put on a 10-point 
scale where: 0-3 is regarded as normal (predominantly 
Lactobacillus), 4-6 as intermediate (mixed flora) and 7-10 
positive for BV (no Lactobacillus).15

Bacterial vaginosis is associated with adverse maternal 
and perinatal outcomes such intrauterine infections, 
chorioamnionitis, postpartum endometritis, spontaneous 
abortion, Pre-Term labour (PTL), Premature Rupture of 
Membranes (PROM), low birth weight babies, neonatal 
sepsis and death.16–18 Intrauterine infections may occur 
early in pregnancy or even before pregnancy and remain 
asymptomatic and undetected for months until PTL or 
PROM occurs. Preterm labour and delivery are among 
the most challenging obstetric complications encoun-
tered. 

Although several studies have been conducted in Tanza-
nia showing prevalence of BV in different sub groups, no 
recent study has been conducted among pregnant wom-
en attending ANC to determine the prevalence and pre-
dictors of BV.10–12 Given the association of BV and poor 
pregnancy outcome, it called for need of studying and 
understanding the situation in the local settings.16–18 De-
termining the predictors of BV could be the best way of 
identifying women at high risk of developing the disease, 
screening them early and managing them appropriately. 
This could have a substantial impact in preventing adver-

se pregnancy and neonatal outcomes associated with BV 
which in turn decreases the cost factors, morbidity and 
mortality rates for both mother and neonate. This study 
was therefore designed to establish the prevalence of BV 
and its predictors among pregnant women attending an-
tenatal clinic at Muhimbili National Hospital (MNH).

MATERIALS AND METHODS
Study Setting
The study was conducted at ANC at MNH, Dar es Salaam. 
MNH is the largest tertiary care hospital in the country 
and is the teaching hospital for Muhimbili University of 
Health and Allied Sciences (MUHAS). Maternity block has 
4 neonatal wards, the labour ward, maternal high depen-
dency unit and 4 maternity wards which can accommo-
date 40 antenatal and postnatal women each. MNH offers 
specialised obstetrics services for Dar es Salaam city and 
suburban population (4 million people) (National popu-
lation and housing census, 2012). Maternity unit receives 
women directly from home as well as those referred from 
almost all regional and district hospitals in Dar es Salaam. 
The Antenatal clinic is conducted in the maternity block 
where services are provided daily from Monday to Friday, 
thus a total of 5 antenatal clinics are conducted in a week. 
Each of the 4 firms in the department has a specific day 
of the week to run the ANC. There are 7 consultation 
rooms and one examination room. About 100 women 
(20 public and 80 private) attend the clinic on daily ba-
sis. About 75% women attend in view of their current 
pregnancy while 25% are post-natal follow-ups. Most of 
these women come for a follow-up visit more than once 
per month, majority of whom are high risk cases, while a 
few are new attendees. On average at each clinic, about 
20 pregnant women are attending for their first time and 
these are referred from other public hospital, from home 
or those who attend as private. Among the usual services 
provided at the ANC are health education given by nurs-
es and record weight and blood pressure readings at each 
visit. This is done before the patient enters the doctor’s 
room. Routine screening for syphilis, blood groups, Rhe-
sus factor, and haemoglobin level determination are also 
provided. Counselling and screening for HIV, as well as 
drugs for the prevention of maternal to child transmis-
sion of HIV are provided.

Study Design
This was an analytical cross-sectional study conducted 
between December 2017 and February 2018

Study Duration
The study duration was between December 2017 and 
February 2018.

Study Population
All pregnant women attending ANC at MNH during the 
study period

Inclusion Criteria
All pregnant women attending ANC clinic at MNH during 
the study period and women who consented to partici-
pate in the study

Exclusion Criteria
Pregnant women with a history of use of antibiotic in the 
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past 2 weeks, history of ante partum haemorrhage, and 
PROM.

Sample Size Estimation
The estimated sample size N was calculated using Fleiss 
formula.19

Where α = alpha, β = 1 - power, nc is the continuity cor-
rected sample size and Zp is the standard normal deviate 
for probability p. n is rounded up to the closest integer. 
P0 (55/99 or 55.6%) is the proportion of BV in women 
who douched 2 or more times, P1(82/193 or 42.5%)) 
is the proportion of BV in women who did not douche. 
Sample size, N was calculated using the study titled ‘‘Ma-
ternal Stress is Associated with Bacterial Vaginosis in 
Human Pregnancy” Maternal and Child Health Journal, 
odds ratio for overall BV was 2.4, 87% power, level of 
significance 0.05, ratio of sample size was 193/99 or 1.9.20 
Therefore, N using Open Epi and Fleiss formula was 603, 
which becomes 663 after taking care of 10% of non-re-
spondents.

Sampling Technique
Recruitment of participants was conducted exclusively 
during clinic days. Systematic random sampling technique 
was used to sample the participants meeting the inclusion 
criteria. Simple random sampling was used to identify the 
first study participants in any randomly selected module 
out of the first 9 participants who arrived at the clinic on 
any given day. Every ninth pregnant woman who report-
ed to the clinic was approached and requested to take 
part in the study. If the ninth woman was not eligible 
to participate in the study, the next one was approached 
until an eligible participant was recruited. Every ninth 
interval was arrived at by considering that an average of 
100 pregnant women are seen on a daily basis and the 
study duration was 3 months, therefore a total of 6000 
women attend the clinic over 3 months. This was then 
divided by the calculated study sample, N=667, arriving 
at the ninth interval. Participants were selected from the 
antenatal register after they had been registered. On an 
average 12 participants were recruited daily. At any point 
during the study procedure, the participant had the right 
to withdraw from the study or to refuse to answer any 
question. This had been accounted for by a 10% attrition 
rate in the sample size. A total of 7259 women attend-
ed ANC at MNH from December 2017 to February 2018. 
Eight hundred and seven (807) women were approached 
to participate in the study, among them, 137 women 
were not included in the study for the following reasons; 
93 women were second contacts, 15 were on antibiotics 
and 29 women did not give consent. Therefore, of 807 
pregnant women, 670 were enrolled in the study. Out of 
these, vaginal samples from 3 women were inadequate 
and were therefore excluded. The analysis was thus based

 on 667 participants.

Data Collection
The purpose and procedure of the study were explained-
to the participants and those who gave consent and 
agreed to participate were enrolled in the study. Each 
woman was interviewed individually and questionnaires 
were filled in a confidential location within the ANC. A 
speculum examination was performed and samples tak-
en in the examination room. This was done after they 
had been seen by the doctors so as to not interfere with 
the flow of mothers receiving antenatal care. However, 
where the patients required a pelvic examination by the 
doctor, it was done simultaneously as samples were be-
ing taken. The antenatal cards of the participants were 
coded using a marker to avoid re-recruitment and their 
hospital registration numbers documented until the de-
sired sample size was reached. Data was collected by 
the Principal Investigator and research assistants using 
a pretested questionnaire. Three (3) research assistants 
(Nurse Midwife and two intern Doctors) were trained 
for a day on recruitment, filling and examination pro-
cedures before the commencement of the study. The 
questionnaire was translated to Kiswahili and pretested 
before commencement of the study by administering it 
to 10 pregnant women attending ANC at MNH, we as-
sessed whether the women were able to understand the 
questions and who they would be comfortable with ask-
ing the questions (health care provider/social worker/
member of the committee/research staff not working at 
the facility) and whether they would answer the ques-
tions truthfully to that person. We tried to ensure that 
this group of 10 women was representing the population 
of women who received care at the clinic by selecting 
women of different age groups, from different parts of 
Dar e Salaam (rural/urban), with different levels of edu-
cation and at various gestational age. The questionnaire 
was supplemented by important obstetric data relevant 
for the study from the antenatal card. Collected informa-
tion was; age, occupation, gravidity, parity, marital status, 
education levels, information on the presence and type of 
discharge, history of PROM, history of Pre-Term Delivery 
(PTD), history of miscarriage, information regarding mul-
tiple sexual partners, Life Time Sexual Partners (LTSP), 
age of sexual debut, vaginal douching, history of STI, 
HIV infection, smoking and maternal stress. HIV status 
of women attending ANC at MNH is routinely checked 
after counselling using the rapid test by a nurse coun-
sellor. Vaginal examination was done and samples were 
mainly collected and delivered to the laboratory by the 
Principal Investigator, on days when Principal Investiga-
tor was not available, it was done by research assistants. 
Maternal stress was assessed using the Cohen perceived 
stress scale (see appendix). This is a widely used 14 item 
self-report scale which measures the degree to which a 
respondent appraises her life as being stressful. Questions 
were asked about feelings and thoughts during the past 
one month using the Likert scale and questionnaire filled 
by the principal and research assistants. Each item is rat-
ed on a 5-point scale ranging from never (0) to almost al-
ways (4). Positively worded items are reverse scored, and 
the ratings are summated to obtain the stress score. 21 The 
levels of stress were grouped as low (<19), low/moderate 
(20-24), moderate/high (25-29) and high (>29) as per t-
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he study done by Culhane et al.20

Collection of Specimen
All participants underwent a standard sterile speculum 
examination. This was a sterile procedure done mainly 
by the principal investigator in the examination room 
with a good light source. The participants were posi-
tioned in a lithotomy position, and after wearing sterile 
gloves, sterile disposable Cusco’s specula were used to 
expose the vaginal walls with no lubricant added. Macro-
scopic evaluation of the vaginal walls for colour, amount 
and consistency of the discharge was noted. Thin grey 
homogenous discharge is characteristic for BV. A vaginal 
swab was collected using a sterile cotton swab from the 
posterior fornix of the vagina and then placed in a ster-
ile Stuart’s transport medium to maintain moisture and 
labelled with the patients code number for transport to 
the laboratory. An evaluation sheet noting the patient’s 
medical record number, patient’s code number, and date 
of examination was filled. The evaluation sheet together 
with the labelled container were transported to the mi-
crobiology laboratory in a cooler box for Gram staining 
and evaluation each day. The Principal Investigator with 
the research assistants ensured that the specimens were 
delivered to the laboratory at the end of the day for pro-
cessing.

Reading and Reporting the Smears
In the laboratory, the frosted edge of a glass slide was 
labelled with the patient’s code number and date. The 
obtained vaginal samples were used to make a thin smear 
on the labelled glass slide and allowed to air dry. After the 
smear had dried, it was heat-fixed by passing the slide 
over a bunsen flame 3 times, cooled off and then Gram 
stained as follows: The slides were placed on a staining 
rack, flooded with crystal violet stain and left to stand for 
1 min and then gently rinsed under tap water. They were 
then covered with Gram’s iodine solution and left to 
stand for another 1 min and again washed gently under 
tap water. After, the slides were tilted slightly and deco-
lourised with acetone until the runoff became clear (1-5 
sec), the decolourisation time was adjusted to the thick-
ness of the smear. The excess decolouriser was removed 
with gentle flow of tap water. The slides were then count-
er stained by flooding with safranin and allowed to stand 
for 1 min and then washed off gently under tap water. Fi-
nally, the slides were air dried in an upright position. The 
prepared slides were read and reported. This was done by 
2 trained and experienced lab technologists at MUHAS 
Microbiology Laboratory and in case of a discrepancy, a 
third opinion was sought and the opinion of the third lab 
technologist was final. Furthermore, 10% of randomly 
selected slides were scored by a Microbiologist against a 
collection of already scored smears. In all, there was a 
90% concordance, indicating that scoring was compa-
rable and consistent. Bacterial vaginosis was diagnosed 
using the Nugent’s method. This method is the gold stan-
dard and considered optimal because it minimises clinical 
subjectivity.15 Three (3) types of bacteria were evaluat-
ed by Gram stain and the results graded using Nugent’s 
criteria. This is a standardised 0-10 point scoring system 
for evaluation of Gram stained vaginal smears based on 
3 morphotypes: large Gram positive rods (lactobacilli), 
small Gram negative/variable rods (G. vaginalis and

anaerobic rods) and curved Gram variable rod (Mobi-
luncus species). A score of 0–3 is considered normal, 4–6 
intermediate, and 7–10 positive for BV.15 Normal and in-
termediate are considered as no BV whereas a score of 7 
and above is considered to be positive. The results were 
recorded in the evaluation sheet containing the patient’s 
code number, registration number, and date of examina-
tion.

Quality Assurance
Laboratory diagnosis of BV is mainly achieved by micros-
copy. Quality assurance ensured good practice in prepar-
ing and reading gram stains, competency of the labora-
tory technologists, and regular preventive maintenance 
and set up of the microscopes used. MUHAS standard 
operating procedures were used for gram staining and in-
terpretation of slides. Reagents were made and provided 
by MUHAS Microbiology Laboratory and checking the 
appearance of reagents was done daily. Good laborato-
ry practice requires that the report on the Gram smear 
should mention the presence or absence of yeast cells 
which was done in the reporting.

Data Analysis
Data entry was done after developing the template on 
SPSS version 23. Before data analysis, quick frequency 
tables were run to check for consistency and missed data. 
After data cleaning, frequencies, means and proportions 
of variables were computed and tests of significant differ-
ence or association between independent variables and 
dependent variable was done using Chi square test, re-
sults were recorded as odds ratio with 95% CI and a p 
value of < 0.05 was considered significant. Independent 
variables were social demographic factors such as age, lev-
el of education and marriage status, obstetric factors such 
as gravidity, parity, PTD and miscarriage and behavioural 
factors such as douching, LTSP, smoking, maternal stress, 
age of sexual debut, STI and HIV, and the dependent vari-
able or outcome was BV. Univariate analysis was used to 
calculate frequencies and proportions, bivariate analysis 
to see the association of selected exposure variables with 
the outcome variable and multivariable analysis to check 
the association of possible factors with the BV by adjust-
ing for potential confounders.

Ethics Approval and Consent to Participate
This study received ethical approval from Muhimbili Uni-
versity of Health and Allied Sciences (MUHAS) Senate 
Research and Publication committee as well as permis-
sion from the Executive Director of MNH. Written in-
formed consent was obtained from the participants pri-
or to their enrolment in the study. Confidentiality was 
maintained. All participants were informed of their re-
sults and participants who were found to be positive for 
BV, or if found to have vaginal candidiasis were treated as 
per MNH protocols after communicating with the doctor 
taking care of the patient.

RESULTS
Figure 2 shows Gram stain results using the Nugent’s cri-
teria. 178 (26.7%) participants were diagnosed to be pos-
itive for BV while 489 (73.3%) were found to be negative 
for BV, (which included both negative and intermediate 
scores).
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Table 1 shows the association of BV with socio-demo-
graphic and obstetric factors. Age, education levels, gra-
vidity and parity were significantly associated with BV (P 
<0.05)

Table 2 shows that there was a statistically significant as-
sociation (P<0.05), between BV and vaginal douching, 
HIV status, history of STI, LTSP and age at first coitus
In the bivariate analysis (Table 3), age (COR 1.71; 95% 
CI, 1.16-2.52), level of education (COR 4.08, 95% CI, 
2.84-5.84), gravidity (COR, 1.52, 95% CI; 1.04-2.23), 
parity (COR 1.69, 95% CI; 1.18-2.42), vaginal douching 
(COR 2.89, 95% CI; 1.96-4.27), HIV status (COR 9.37, 
95%CI; 4.12-21.28), history of STI (COR 2.49 95% CI; 
1.46-4.25), LTSP (COR 2.76, 95% CI; 1.68-4.54) and age 

of first coitus (COR 3.19, 95% CI; 2.24-4.56) were signifi-
cantly associated with BV. After adjusting for confound-
ers in multivariate analysis, factors that were found to 
be significantly associated with BV were; age of between 
21 to 29 years (AOR, 2.22, 95%CI; 1.45-3.49), education 
level (AOR 3.97, 95% CI; 2.63-5.98), vaginal douching 
(AOR 3.68, 95% CI; 2.35-5.76), HIV status (AOR 6.44, 
95% CI; 2.62-15.88), STI infection (AOR 2.34, 95% CI; 
1.25-4.37), more than one LTSP (AOR 2.69, 95% CI; 
1.53-4.74) and age of less than 18 years of first coitus 
(AOR 2.16, 95% CI; 1.42-3.30). Gravidity and parity was 
not significantly associated with the outcome.

DISCUSSION
The prevalence of BV in this study was noted to be high 
(26.7%) which can be explained by the fact that certain 
behavioural factors such as douching are practiced by 
majority of the women in Dar es Salaam.22 Higher prev-
alence has also been reported in several sub Saharan 
countries including Nigeria, Botswana, Kenya, and Zim-
babwe.6,7,23,24 In contrast, lower prevalence was report-
ed in Portugal (3.9%), Burkina Faso (6.2%), and India 
(8.6%).5,25,26 This vast difference in prevalence across the 
globe is presumably due to environmental, behavioural, 
socioeconomic status and stressor differences in the geo-
graphical variation.

The highest prevalence of BV occurred among women in 
their 20s. Similar findings were reported in studies con-
ducted in Nigeria whereby women aged 21-30 were pre-
dominantly diagnosed to have BV as compared to other 
age groups.23,27 In comparison, a French population based 
study reported maternal age of less than 20 years to be 
significantly associated with BV as compared to older 
women.28 Others have reported highest prevalence of BV 
among women aged more than 30 years.29 The common 
finding in all these studies is that the age groups with 
the highest prevalence of BV are the most sexually active 
age group with the highest risk of pregnancies and STIs.29 

More than 50% of the participants in this study were in 
their 20s hence this could account for the high preva-
lence noted among this age group. Considering the urban 
setting of the study, women below 20 years are less likely 
to get pregnant due to more awareness, accessibility and 
availability of contraceptives.30

It was noted that women who had attended primary level 
education and less were more likely to get BV as com-
pared to women who had attended secondary level edu-
cation and above. In a randomised controlled trial done 
in France, it was seen that women with primary level 
education were two fold more likely to get BV.28 A study 
done in Nigeria also noted similar findings whereby lack 
of western education was associated with increased risk 
of BV.31 This could possibly be explained by the fact that 
women with low education levels may not be knowl-
edgeable about certain harmful practices such as vagi-
nal douching and may also delay in seeking appropriate 
treatment for conditions such as STI.

Women who douched during pregnancy were signifi-
cantly more likely to get BV as compared to women who 
did not douche. This finding is due to the fact that the 
majority of participants in this study douched during 
pregnancy. More than 50% of the participants deemed 
douching as a good hygiene practice, which to a larger e-

FIGURE 1. Flow Chart of Patient Recruitment and 
Follow Up

FIGURE 2. Prevalence of Bacterial Vaginosis among 
Pregnant Women attending ANC at MNH
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TABLE 1: Socio-Demographic and Obstetric Factors Associated with Bacterial Vaginosis among Pregnant Women 
Attending ANC at MNH, (N=667)

PTD – Preterm Delivery, *N=481, as only 481 participants were married, #N = 447, is equal to the number of women who were 
multigravida and $N = 389 is equal to the number of women who were parous i.e. women who had at least one delivery above the 
age of viability (28+weeks).

Predictors			   Total			          Bacterial Vaginosis				    P value
						                Positive n (%)	 Negative n (%)

Age group (years)				  
< 20				    56			   17(30.4)	 39(69.6)			   .018 
21-29				    369			   112(30.4)	 257(69.6)	
≥30				    242			   49(20.2)	 193(79.8)	
Marital status				  
Married				   481 			   128(26.6)	 353 (73.4)			   .944
Unmarried			   186			   50 (26.9)	 136 (73.1)	
Type of marriage*				  
Polygamous			   26			   3(11.5)		 23(88.5)			   .074
Monogamous			   455			   125(27.5)	 330(72.5)	
Education level	 			 
Primary and less		  249			   110(44.2)	 139(55.8)			   <.001
Secondary and above		  418			   68(16.3)	 350(83.7)	
Occupation				  
Unemployed			   241 			   69 (28.6)	 172 (71.4)	
Employed ( public or private)	 157 			   41 (26.1)	 116  (73.9)			   .682
Self employed			   269 			   68 (25.3)	 201 (74.7)	
Gravidity				  
Primigravida			   220			   47(21.4)	 173(78.6)			   .029
Multigravida			   447			   131(29.3)	 316(70.7)	
Parity				  
Nulliparous			   278			   58(20.9)	 220(79.1)			   .004
Parous				    389			   120(30.8)	 269(69.2)	
History of miscarriage#	 			 
No				    292			   81 (27.7)	 211 (72.3)			   .318
Yes				    155			   50 (32.3)	 105 (67.7)	
History of PTD$	 			 
No				    333			   98 (29.4)	 235(70.6)			   .140
Yes				    56			   22(39.3)	 34(60.7)	

infection. Therefore, interventions to reduce the occur-
rence of BV may have an impact on the spread of HIV at 
a population level.

Women with a history of STI were noted to have a two-
fold increased risk of getting BV as compared to women 
who had no STI. This finding is consistent with a study 
done among pregnant Danish women where by women 
with a history of STI such as Neisseria gonorrhoea and 
Chlamydia trachomatis had an increased risk of getting 
BV as compared to women who did not have any STI.34 
This was also noted in another study conducted in 
England, where women with bacterial STI had a higher 
risk of getting BV.35 The association between STI and BV 
could presumably be due to high-risk sexual behaviours 
such as multiple sexual partners among these women. 
Though, having previously experienced the symptoms of 

xtent disturbed the normal flora of the vagina predis-
posing them to BV. Douching has been known to cause 
disturbance of vaginal chemical balance and microbial 
normal flora hence leading to overgrowth of BV causing 
microorganisms.22 This finding is consistent with results 
from several other previous studies.13,20

The current study noted a high prevalence of BV among 
HIV infected women. However the prevalence of HIV 
among the participants was less than 5% in the current 
study. Therefore, the results may not be representative of 
all the population. Studies done elsewhere in the world 
have also highlighted a significant association of BV with 
HIV infection.32,33 This is probably due to immunosup-
pression caused by HIV infection which predisposes the 
women to infections such as BV. On the other hand, it 
has been noted that BV increases susceptibility to HIV 
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TABLE 2: Behavioural and Clinical Factors Associated with Bacterial Vaginosis among Pregnant Women Attending 
ANC at MNH, (N= 667)

LTSP – lifetime sexual partners, STI – sexually transmitted infections.

Predictors				    Total			   Bacterial Vaginosis			   P value
							       Positiven (%)		  Negative n (%)

History of smoking before current 
pregnancy
No					     646		  174(26.9)		  472(73.1)		  .421
Yes					     21		  4(19.0)			  17(81.0)	

Vaginal douching				  
No					     273		  42(15.4)		  231(84.6)		  <.001
Yes					     394		  136(34.5)		  258(65.5)	
HIV status				  
Negative				    635		  154(24.3)		  481(75.7)		  <.001
Positive					    32		  24(75.0)		  8(25.0)	
History of STI				  
No					     605		  150(24.8)		  455(75.2)		  .001
Yes					     62		  28(45.2)		  34(54.8)	
Maternal stress				  
Low stress				    294		  72(24.5)		  222(75.5)		  .391
Low moderate				    274		  74(27.0)		  200(73.0)	
Moderate high				    86		  29(33.7)		  57(66.3)	
High stress				    13		  3(23.1)			  10(76.3)	
LTSP				  
1					     153		  21(13.7)		  132(86.3)		  <.001
2+					     514		  157(30.5)		  357(69.5)	
Age at first coitus				  
< 18 years				    227		  96(42.3)		  131(57.7)		  <.001
≥ 18 years				    440		  82(18.6)		  358(81.4)	

STI may make them more aware of vaginal abnormalities 
and thus seek treatment earlier.

The current study found that having more than one LTSP 
significantly increased the risk of getting BV. This finding 
is consistent with other previous studies.9,36  In the cur-
rent study, a significant relationship between more than 
one LTSP and BV was established as more than 3 quarters 
of the participants had more than one LTSP. In compari-
son, most of the studies conducted to establish the associ-
ation of LTSP and BV, the study population was of wom-
en who are not pregnant. This is one of the few studies to 
do so on women during pregnancy. It has been suggested 
that increased number of LTSP predisposes to BV by caus-
ing the vaginal flora to become unstable.37 Changes in 
the vaginal environment induced by sexual intercourse 
with a new partner may increase susceptibility to abnor-
mal colonisation in certain women due to disruption of 
the woman’s already established vaginal flora. Coitus 
alters the physiochemical vaginal environment thereby 
affecting the vaginal microflora. In particular, it has been 
shown that the alkaline prostatic content of the ejaculate 
raises the vaginal pH and this favours the growth of the 
anaerobes.38 

Early age of sexual debut before 18 years was found to 

be significantly associated with BV. This finding is con-
sistent with a study conducted in Zimbabwe, where by 
sexual debut before the age of 20 years was found to be 
the strongest predictor of vaginal infections.7 The reason 
for this is not quite clear. However, it could be presumed 
that women who have an early sexual debut are likely to 
be more sexually active or have more sexual partners. In 
addition, immaturity of the genital tract making it to be 
more susceptible to vaginal infection.

The major strength of the current study was that it was 
conducted in the largest tertiary care hospital in Dar es 
Salaam and therefore included participants from most 
parts of Dar es Salaam.

This strength is also based on the large sample size. The 
limitation of this study was that self-reported risk be-
haviours and history of STI might have been under re-
ported due to social acceptability. Despite this limitation, 
the data is reliable and can be used as proxy to predictors 
of BV among pregnant women.

CONCLUSION
Age below 30 years, primary education level and below, 
vaginal douching, HIV infection, STI, more than one life-
time sexual partners and early age of sexual debut were-
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TABLE 3: Bivariate & Multivariate Analysis of Factors Associated with Bacterial Vaginosis among Pregnant Women 
Attending ANC At MNH, (N=667)

COR – crude odd ratio, AOR – adjusted odd ratio, LTSP – life time sexual partners, , STI – sexually transmitted infections, PTD – preterm 
delivery, *statistically significant.

Predictors		       Bacterial vaginosis 		  Bivariate analysis;		  Multivariate analysis;
				    n (%)			   COR (95% CI)			   AOR (95% CI)

Age group (years)			 
< 20				    17 (30.4)		  1.717 (0.896 , 3.289)		  1.544 (0.717, 3.325)
21-29				    112 (30.4)		  *1.717 (1.169,  2.520)		  *2.224(1.415, 3.494)
≥30				    49 (20.2)		  1				    1
Education level	 		
Primary and less		  110 (44.2)		  *4.087 (2.840, 5.842)		  *3.975 (2.639, 5.986)
Secondary and above		  86 (16.3)		  1				    1
Gravidity			 
Primigravida			   47 (21.4)		  1				    1
Multigravida			   131 (29.3)		  *1.526 (1.042, 2.234)		  0.732 (0.321, 1.671)
Parity			 
Nulliparous			   58 (20.9)		  1				    1
Parous				    120 (30.8)		  *1.692 (1.180, 2.427)		  1.290(0.820, 2.027)
Vaginal douching			 
No				    42 (15.4)		  1				    1
Yes				    136 (34.5)		  *2.899 (1.965,  4.277)		  *3.685 (2.356, 5.765)
HIV status			 
Negative			   154 (24.3)		  1				    1
Positive				   24 (75.0)		  *9.370 (4.125, 21.285)		  *6.442 (2.612, 15.887)
History of STI			 
No				    150 (24.8)		  1	
Yes				    28 (45.2)		  *2.498 (1.466,  4.257)		  *2.343 (1.254, 4.377)
LTSP			 
1				    21 (13.7)		  1				    1
2+				    157 (30.5)		  *2.764 (1.681, 4.545)		  *2.698 (1.536, 4.740)
Age at first coitus			 
< 18 years			   96 (42.3)		  *3.199 (2.241, 4.569)		  *2.169 (1.423, 3.306)
≥ 18 years			   82 (18.6)		  1				    1

cooperation. In addition, the authors wish to acknowl-
edge the following for their contribution to this study; 
Drs Jane Manyahi and Mujuni Njunwa
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ABSTRACT
Background: Diabetes Mellitus (DM) is a worldwide public health problem and its prevalence has been rising rapidly in 
low and middle income countries (LMICs) including Tanzania. According to WHO report 2015, DM is ranked number 
six as a leading cause of death worldwide. Strong evidence suggests that DM may be associated with Tuberculosis (TB) 
and could affect TB treatment outcomes. Tanzania is among the 22 countries that have a high burden of TB and currently 
facing increased epidemic of DM. The increasing diabetes prevalence may be a threat to TB control and counteract 
strategies to end TB by 2030 as proposed by WHO.
Objective: To determine proportion of TB patients who are co-infected with DM in Moshi municipal council, Kilimanjaro 
Tanzania.
Methodology: This study was a hospital based cross-sectional study conducted in April to July 2018 at 4 health facilities; 
Mawenzi Regional Referral hospital, St. Joseph District Designated hospital, Pasua Health center and Majengo Health 
centre in Moshi municipal. The study included adults aged 18 years and above attending either of the 4 health facilities 
for TB care. The study included newly diagnosed and those who were on TB treatment. Interviews were conducted 
followed by blood glucose testing. Data was entered and analysed using SPSS
Results: A total of 153 TB patients were enrolled, their mean age was 42.5 (±14.75) years and 46 (30.1%) were 
females. The prevalence of DM among TB patients in this study was 9.2%. Factors associated with TB-DM comorbidity 
were: age (OR 4.43, 95% CI: 1.18-16.55), HIV status (OR 3.88, 95% CI: 1.06-14.11), and family history of DM (OR 
6.50, 95% CI 0.67-25.56).
Conclusion: One in ten patients with TB had confirmed DM. There is a need for future studies to assess if DM influences 
TB treatment and outcomes in this setting.

 

zania is among the 22 high burdened TB countries 
where by the dual burden of TB and DM has become 
a major health threat5–7

Diabetes Mellitus increase the risk of TB by three-
fold8–10; it impairs innate and adaptive responses that 
are necessary to counter the progression from infec-
tious to clinical disease. DM is an independent risk 
factor which cause poor TB treatment response as 
well as death.11,12 The relationship between DM and 
TB is assisted by the fact that patients with DM have 
impaired cell mediated immunity, renal failure, mi-
cronutrient deficiency, and pulmonary microangiop-
athy, all of which increases the susceptibility of myco-
bacterium tuberculosis.13

The dual burden of TB and DM in both low and midd 
le-income countries has become a global health prob-

BACKGROUND

Tuberculosis (TB) is an infectious disease caused by 
bacteria (mycobacterium tuberculosis) that often-

ly affects the lungs. Tuberculosis is spread from per-
son to person through the air. When people with pul-
monary TB cough, sneeze or spit, they propel the TB 
germs into the air.1 Tuberculosis and Diabetes Melli-
tus are major causative of mortality across the world.2 
TB is one of the top 10 causes of death globally. It is 
estimated that 9.0 –11.1 million people developed TB 
in 2017 and approximately 1.3 million died.3 Tuber-
culosis and Diabetes Mellitus (TB-DM) comorbidity 
is higher as compared to TB-HIV co-infection around 
the world. It is estimated that in 9.6 million new cas-
es of active TB annually, 1 million have both TB and 
DM.4 With more than 70,000 cases each year, Tan-
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problem. Several studies have suggested that there is an 
association between DM and TB and the possible inter-
link represent an important and growing challenge of TB 
global control.14 Conversely, Active TB patients experi-
ence Inflammation caused by cytokines such as IL6 and 
TNFα in response to TB infection which may cause an 
increase in insulin resistance and decreased insulin pro-
duction, thereby leading to hyperglycemia.15 Additional-
ly, isoniazid and rifampin have hyperglycaemic effects. 
Also pyrazinamide may result in difficult control of DM. 
Rifampin induces metabolism and decreases blood level 
of sulfonylureas, leading to hyperglycemia.15

In recognition of the burden of DM and TB, the World 
Health Organization (WHO) and the International Un-
ion against Tuberculosis and Lung Disease (The Union), 
launched the Collaborative Framework for Care and 
Control of Tuberculosis and Diabetes to guide policy mak-
ers and programme managers in combating the TB-DM 
epidemic.16 However, recent studies have shown that DM 
prevalence among TB cases is variable and it ranges from 
29.3% in Southern Mexico to 11.4% in Georgia USA17,18 
Studies conducted in Africa reported low prevalence of 
DM among TB patients; 8.5% in Uganda, 8.3% in Ethi-
opia, 2.8% in Guinea-Bissau and 1.9% in Benin.13,19–21  
Some studies have shown high prevalence of DM among 
TB patients; 29.5% in Taiwan, and 25.3% in India22,23

In Tanzania, the comorbidity of DM and TB has not been 
of great concern as a growing health threat at the na-
tional level. Although, National Tuberculosis and Lepro-
sy Programme identified 2 major risks of TB; one being 
HIV for which patients have an annual risk of 5-10% of 
developing TB,  DM which has an annual of 1.5 times 
higher risk of developing TB.24 Therefore, DM is increas-
ing among TB patients making it one of the  risk burdens 
of TB in Tanzania. Considering that two thirds of DM 
patients in Africa are not aware that they have the dis-
ease, screening for DM among TB patient may contribute 
to early diagnosis.16 However, there is no recommenda-
tion from the ministry of health and social welfare to all 
health facilities about DM screening to new TB patients 
as compared to the screening for HIV. In Tanzania, there 
is limited information on DM among TB patients, there-
fore this study wants to determine Prevalence and factors 
associated with DM among TB patients in Moshi Munic-
ipal council. Information from this study may contribute 
to the Community, Ministry of Health and social welfare, 
and National Tuberculosis and leprosy Programme, the 
need for routine screening of DM among TB patients and 
appropriate strategies for interventions.

METHODOLOGY
Study Design
A cross-sectional study was conducted among TB pa-
tients attending health facilities that offer TB treatment 
in Moshi Municipality, Tanzania from April to June 2017.

Study Population
All TB patient aged 18 years and above attending selected 
TB health facilities at Moshi Municipality in Kilimanjaro 
Region. Patients who were not permanent residents of 
Moshi Municipality were excluded from the study.

Study Area

Kilimanjaro region is located in North-eastern part of 
Tanzania mainland. It has 7 districts including Moshi mu-
nicipal council.

This study was conducted in 4 Health facilities offering 
TB services in Moshi Municipal council namely; Mawen-
zi regional referral hospital, St joseph hospital, Majengo 
hospital, and Pasua health Centre.

Sample Size Estimation
Sample size (N) was determined by using a precision 
formula N=Z2 p(1-p)/e2, 

whereby Z is Standard Normal Deviation of 1.96 
corresponding to 95% Confidence Interval, P is 
Population prevalence of 16.7% from a Descriptive 
Cross Sectional study titled Diabetes is a risk factor for 
pulmonary tuberculosis, a case control study from Mwanza 
Tanzania, and e is Precision set at 5% (0.05).

The required minimum sample size of 213 was obtained 
from the above estimation and the final sample size was 
determined to be 234 TB patients after additional of 10% 
for non-response rate.

Sampling Technique
All TB patients aged 18 years and above who visited the 
selected health centres for clinic during the study period 
were enrolled.

Study procedures
We collected Information concerning the socio-demo-
graphic and the associated factors using a pre-tested stand-
ard questionnaire. After patient agreement, he/she filled 
the questionnaire for collection of socio-demographic 
factors and risk factors of DM among TB patients on their 
visit for commencement of TB treatment. DM was inves-
tigated as follows: Random blood glucose (RBG) test was 
performed, if the level is less than 11mmol/L, no further 
action was taken. If RBG is more than 11mmol/L, then 
the patient was asked to return for Fasting Blood Glucose 
(FBG) the next morning. A glucometer ACCU-CHEK 
Active Glucose Monitoring System (Roche Diabetes care 
Inc. Indian) was used for screening DM. WHO diagnostic 
criteria were used for making a diagnosis of DM, i.e. Fast-
ing Blood Glucose (FBG) value of ≥ 8mmol/L. Patients 
found to be diabetic were referred to the diabetes clinic of 
their respective facility for further evaluation and man-
agement. Moreover, known DM patients were educated 
on the need to continue follow-up care for DM.

Data Collection Tools
Questionnaires in Swahili language were used for data 
collection. The questionnaire had 2 sections; section one 
included socio-demographic information such as age, ed-
ucation status and marital status. Section two included 
information on risk factors for DM such as HIV status, 
alcohol consumption, cigarette smoking and participants’ 
family history of DM. Smoking was categorised as ever 
smoke or never smoke in life time, alcohol was catego-
rised as ever drink or never drink in a life time and family 
history of DM involved asking if there is a first degree rel-
ative with DM, information about HIV status of the new-
ly diagnosed and under medication participants were ret-
rospectively obtained from the TB registry book in every 
clinic, DM was measured using a glucometer ACCU-CH-
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EK Active Glucose Monitoring System (Roche Diabetes 
care Inc. Indian) A blood sample was collected through a 
finger prick and dropped on a glucometer to give a read-
ing. Information concerning socio demographic and asso-
ciated factors was collected by using a pre-tested standard 
questionnaire administered by trained research assistants.

Data Collection Methods and Tool
Data was collected by conducting interviews guided by 
Questionnaires. The questionnaires contain information 
on social demographics, information about risk factors 
associated with DM among TB patients, microangiopathy 
etc Biological samples collection tools were used for col-
lection of samples for DM screening among TB patients.

Laboratory Procedures and Machine
A glucometer machine (ACCU-CHEK Active Glucose 
Monitoring System (Roche Diabetes care Inc. Indian) 
uses strips. The strips contain chemicals that react with 
glucose in the drop of approximately 0.3 to 1µl of blood. 
It takes about 3 to 60 seconds to read the test strip; the 
glucose value in mg/dl is displayed on a digital display. 
Laboratory procedures were practiced as follows; Pa-
tients’ fingertips were cleaned using 70% alcohol swabs. 
A new glucometer strip was inserted for each test for 
every individual patient. A spot on a cleaned patient’s 
finger was chosen and patient’s fingertip was lanced to 
get a drop of blood. The test strip was held close to the 
lanced fingertip to collect the blood drops until enough 
blood is absorbed to begin the test. It takes about 3 to 60 
seconds to read the test strip. The glucose value in mg/dl 
is display on a digital display. Used test strips and lancets 
were discarded properly, the results were recorded on the 
patients’ request forms.

Patients were given their results and those with diabe-
tes were referred to the diabetic clinics in their respective 
health centres.

Data Quality
During data collection, a daily basis check-up of the ques-
tionnaires and patient request forms was done to ensure 
the correctness and completeness of the information col-
lected.

Data Analysis
Statistical Package for Social Sciences (SPSS) version 20 
(SPSS, Chicago, IL) was used for data analysis. Descrip-
tive analysis was done for data summarisation, where-
by mean and its corresponding measures of dispersion 
were used for numeric variables, frequency and percent-
ages for categorical variables. Odds Ratio (OR) and the 
corresponding 95% Confidence Interval (CI) was used 
to determine factors associated with DM using logistic 
regression models. All variables which were statistical-
ly significant at the univariate analysis were carried for 
multivariable analysis. A p-value of <0.05 was considered 
statistically significant.

Ethical Consideration
Ethical approval to conduct the study was obtained from 
the Kilimanjaro Christian Medical University College 
Ethical Committee (Ethical approval number 2039). Per-
mission to carry out the study was obtained from the Dis-
trict Medical Officer (DMO) of Moshi Municipality and in

-charge of selected health facilities. Written, informed 
consent was obtained from each participant. Confiden-
tiality with regards to the information of the participants 
was highly maintained as no names appeared on the 
questionnaires. Participants who did not want to par-
ticipate were not denied access to services at the health 
facilities. Participants with raise FBG of 7 mmol/L were 
referred to the diabetes clinic of their respective facility 
for further evaluation and management. 
 
RESULTS
Socio-Demographic Characteristics of the Study Participants
A total of 153 participants were analysed in this study. 
The overall mean age of the participants was 42.5years 
(standard deviation (SD) (±14.75). Majority 107(69.9%) 
of the participants were male and about 77(51.6%) aged 
between 18-39 years. For other socio-demographic char-
acteristics of the study participants, See Table 1.

Prevalence of Diabetes Mellitus among TB patients
The prevalence of DM in this study was 14(9.2%). The 
prevalence was 11(14.9%) higher among older age group 
compared to the younger group, also higher 4(23.5%) 
among HIV positive patients and patients with family his-
tory of DM.

Factors Associated with Diabetes Mellitus among TB Patients
Table 2 shows univariable and multivariable analysis on 
the factors associated with DM among TB patients. The 
significant factors found to be associated with DM were 
age, family history of DM and HIV status. Participants 
aged 40 years and above had 4.42 times higher odds of 
developing DM as compared to younger age group (18-
39) (OR 4.4295% CI 1.18-16.55) and the association 
was statistically significant. Also, participants with family 
history of DM had 6.5-time higher odds of developing 
DM as compared to patients with no family history of DM 
(OR 6.5001, 95% CI 0.67-25.56), likewise participants 
who were HIV sero-positive had 3.8 times higher odds of-

TABLE 1: Socio-Demographic Characteristics of the 
Participants (N=153)

Variables			   N		     %

Sex		
 Male 				    107		  69.9
 Female 			   46		  30.1
Age		
 18-39				    79		  51.6
 ≥ 40				    74		  48.4
Educational level 		
 Formal education		  144		  94.1
 Informal education		  9		  5.9
Marital status 		
 Single 				   45		  29.4
 Married			   108		  70.6
Occupation	
 Employed 			   27		  17.6
 Unemployed 			   39		  25.5
 Self employed			   87		  56.9
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TABLE 2: Factors Associated with Diabetes Mellitus among TB Patients (N=153)

Variables					     Diabetes Mellitus		
			   N		  Diabetic n (%)		  OR (95%CI)		     AOR(95%CI)

Sex				  
    Male			  107		  12 (11.2)		  2.77 (0.59-12.95)	 2.91 (0.52-16.17)
    Female		  46		  02 (4.3)			  1			   1
Age				  
 18-39			   79		  03(3.8)			  1			   1
 ≥ 40			   74		  11(14.9)		  4.42 (1.18-16.55)	 7.68 (1.38-42.72)
History of smoking 				  
 Yes 			   67		  09(13.4)		  2.51 (0.80-7.89)	
 No 			   86		  05(5.8)			  1			   -
Alcohol consumption				  
 Yes			   116		  11(9.5)			  1.18 (0.31-4.51)	
 No 			   37		  03(8.1)			  1			   -
Family history of DM 					   
 Yes 			   12		  04(33.3)		  6.50 (1.68-25.56)	 17.5 (2.64-116.07)
 No 			   141		  10(7.1)			  1			   1
Physical exercise				  
 Yes			   46		  05(10.9)		  1.32 (0.42-4.21)	 -
 No 			   107		  09(8.4)			  1	
HIV status				  
 Positive 		  17		  04(23.5)		  3.87 (1.07-14.12)	 2.5 (0.59-10.64)
 Negative		  136		  10(7.4)			  1			   1
Marital status				  
 Single			   45		  01(2.2)			  6.02 (0.76-47.88)	
 Married		  108		  13(12.0)		  1			   -
Education status				 
 Formal education	 144		  13(9.0)			  0.79 (0.09-6.85)	
 Informal education	 09		  01(11.1)		  1			   -

The odds of DM was higher among participants aged 40 
years and above and having family history of DM. This 
may be explained by the fact that type two diabetes is 
common in old age people compare to young age peo-
ple and the possibility of inheriting DM traits. Our find-
ings are similar to the study conducted in Dar es salaam 
Tanzania, Kenya and Ethiopia11,32,33, but contrary to that 
of Nigeria34 where no difference in the odds of DM was 
found.

HIV infection was a significant risk factor for TB and this 
is similar to the study done in Ethiopia.33 This can be ex-
plained by the fact that HIV infection weakens the im-
mune system and increase the risk of TB, however,  this 
contrary to the study done in Kenya.32

This study shows no association between sex, education 
level, marital status and occupation of the study partic-
ipants and this is similar to a community based cohort 
study conducted in China and a cross sectional study con-
ducted in Pakistan.26,35 However, this is contrary to a sys-
tematic review by Workneh et al. 2017 and a study con-
ducted in Bangladesh.28,36 The possible explanation for 
this difference could be due to the difference in the study 
sample size. This study’s sample size was small compared 
to other studies.

developing DM as compared to those who were HIV-
negative (OR 3.88, 95% 1.06-14.11).

DISCUSSION
The prevalence of DM among TB patients in Moshi mu-
nicipality was 9.2%. The factors significantly associated 
with TB-DM comorbidity were age (≥ 40), HIV status and 
family history of DM.

The prevalence of DM among TB patients in this study is 
comparable with that reported in Dar es salaam Tanza-
nia, (9.7%), Nigeria (9.4%), and a pooled prevalence of 
a meta-analysis study of SSA (9.0%).11,16,25  However, the 
prevalence is lower compared to that reported in Pakistan 
(14.8%), India (13.9%) and Bangladesh (12.8)26–28 Other 
studies have reported lower prevalence as compared to 
our study; Uganda (8.5%), Tanzania (4.5) Lusaka Zam-
bia (2.3%), Mozambique (1%).19,29,30,31 The possible ex-
planations for the difference could be difference in study 
setting and screening method used in DM diagnosis, for 
example, in the study conducted in Pakistan26, both FBG 
and HBA1C were used for DM screening which is more 
effective as compared to the method used in the current 
study. Also, the present study was conducted on a rel-
atively small sample size compared to the sample sizes 
considered in  other studies.
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Study Strength and Limitations
We conducted a DM screening programme among all TB 
patients across 4 health facilities in Moshi municipality.
The study has the following limitations; utilisation of 
FBG for diagnosis. FBG has low sensitivity and may fail 
to detect DM in some patients which may have caused 
under estimation of the prevalence of DM. FBG is recom-
mended as initial DM screening test in resource-limited 
settings; Using of A glucometer machine (ACCU-CHEK 
Active Glucose Monitoring System). The glucometer is 
less sensitive for diagnosis when compared to other di-
agnosis methods such as HBA1C; The Small sample size 
used in this study resulted into having a wide Confidence 
Interval,  thus, precaution should be taken while inter-
preting the outcomes of this study.

CONCLUSION
In this study, we found that at least one in ten patients 
with TB had confirmed DM. Therefore, we strongly 
recommend to routine screening for DM among all TB 
patient and special emphasis should be given for early 
screening of DM among TB patients so as to contribute to 
improved detection and early treatment.
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ABSTRACT
Background: Globally in 2017, Burundi was the 9th country with the highest population growth rate of 3.2% and a 
fertility rate of 5.5 children per woman. This probably suggested low uptake of Modern Contraceptive methods (MCM) 
in the country. Our analysis investigated factors associated with low uptake of MCM among women of reproductive age 
in Burundi.
Methods: Cross sectional data of non-pregnant women aged 15-49 years was extracted from the Burundi Demographic 
and Health Survey (2016-2017). We analysed the data at univariate, bivariate and multivariate levels to assess factors 
influencing MCM uptake among these women using Epi-Info 7.2.2.6.
Results: Of the 9,945 women, 2,372 (23.8%) were using MCM. Ngozi province had the highest prevalence of 
MCM users [284/691(37.7%)]. The most used MCM among respondents was injectable contraceptive (48.3%). As 
respondent’s age increases, the odds of using MCM decreases; 20-24 years (aOR=0.9, 95% CI [0.6-1.2]), 30-34 
years (aOR=0.8, 95% CI [0.5-1.0]), 35-39 years (aOR=0.7, 95% CI [0.5-0.9]), 40-44 years (aOR=0.5, 95% CI 
[0.5-0.9]) and 45-49 years (aOR=0.4, 95% CI [0.2-0.5]) compared with those in the age group 15-19 years. Muslims 
(aOR=1.5, 95% CI [1.2-1.9]) and Jehovah witnesses (aOR=3.1, 95% CI [1.7-6.5]) were more likely to use MCM than 
Catholics.
Conclusion: The prevalence of MCM remains low among women of reproductive age in Burundi, with injectables being 
the most used method. Factors such as respondent’s age and religion were significantly associated with MCM use. 
Enhanced access to family planning information and services targeting women who are 30 years or more and engaging 
religious leaders for their active participation is recommended.

 

Union (EU) population is now growing slowly and 
is even expected to decline further in long term. So, 
the EU represents an ever-shrinking proportion of the 
world’s population, at just 6.9% today down from 
13.5% in 1960, and is projected to decline further by 
the end of this century to just 4.1%.3 Rapid population 
growth in Africa is anticipated even though there 
assumptions that there will be a substantial reduction 
of fertility levels in the near future. The medium-
variant projection assumes fertility in Africa will fall 
from around 4.7 births per woman in 2010-2015 to 
3.1 in 2045-2050, reaching a level slightly above 2.1 
in 2095-2100.2

Burundi is among the 10 countries with highest 
fertility rates globally by 2017 (occupying the 9th 
position), with 5.5 children per woman.4 Historical 
data shows that uptake of modern contraceptive 
method grew from 16.9% to 18.8% in 2012 and 2016 
respectively.5 In terms of maternal health, maternal 
death rate has decreased from 1,220 (1990) to 712-

BACKGROUND

In 1900, the world population was estimated to be 
about 1.7 billion.1 By 2018, the population had risen 

to 7.6 billion.2 Sixty percent (60.0%) of the world’s 
population live in Asia (4.5 billion), 17.0% in Africa 
(1.3 billion), 10.0% in Europe (742 million), 9.0% in 
Latin America and the Caribbean (646 million), the 
remaining 6.0% in Northern America (361 million) 
and Oceania (41 million).2 China (1.4 billion) and 
India (1.3 billion) remain the 2 most populous 
countries of the world, comprising 19.0% and 18.0% 
of the global total, respectively.2 Currently, 80.0% 
of the world’s population resides in less developed 
countries and this figure is expected to reach 90.0% 
by 2050.1

The world’s population continue to grow albeit more 
slowly than in the recent past. Ten (10) years ago, 
the global population was growing by 1.2% per year. 
Today, it is growing by 1.1% per year, yielding an 
additional 83 million people annually.2 The European 
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(2015) per 100,000 live births.6  However, it is still among 
countries classified by the World Health Organisation 
(WHO) as having made no progress towards reducing 
Maternal Mortality Ratio (MMR) between 1990 and 
2015.7 Studies have shown that unintended pregnancies 
among young women greatly contribute to high mater-
nal and neonatal mortality through increased risk of un-
safe abortion, birth injuries and postpartum depression.8,9

Therefore, delaying or avoiding pregnancies among 
young women and reducing the number of pregnancies 
among older women are key interventions in preventing 
and reducing maternal deaths more especially in coun-
tries with high maternal mortality like Burundi.

Universal access to effective contraceptive methods en-
sures that all adults and adolescents can avoid the ad-
verse health and socio – economic consequences of un-
intended pregnancy while living a satisfying sexual life. 
Key global initiatives; the Sustainable Development 
Goals and the Global Strategy for Women’s, Children’s 
and Adolescent’s Health call for universal access to family 
planning services as a right for women and girls, this is 
crucial to a healthy life.10 Women, men, or couples can 
choose from the many available contraceptive methods 
to help them plan their family and prevent unplanned 
pregnancy. They also need to know that, during the next 
12 months, if they are having sex regularly and do not 
use any contraceptive method, about 8 out of every 10 
women will become pregnant.11

Despite efforts taken by the Government of Burundi in 
favour of family planning which helped to increase the 
prevalence rate of modern contraceptives from 2.7% in 
2000 to 34.0% in 201412; the country, in 2017, remains 
in the ninth position globally in terms of high growth 
(3.2%) and fertility rate (5.5 children per woman).5 
The Burundi general population was projected to be 
11,890,784 in 2021, making a density of 463 inhabitants 
/ km².13 The determinants of modern contraceptive up-
take have been explored around the world among wom-
en of child bearing age (15-49 years).8,14–19 For instance, 
in northwest Ethiopia, in 2015, Modern contraceptive 
methods utilisation was found to be 31.7%.20 In the same 
period, its prevalence in Dibindi, Democratic Republic of 
Congo (DRC) was 18.4%.16 Factors like age, education 
status, marital status, Spousal announcement about fam-
ily planning issues, residence and income among others 
were factors associated with modern contraceptive meth-
ods utilisation.15,20–22 However, published data on these 
factors among Burundian women is limited. Understand-
ing the key factors influencing modern contraceptive 
uptake among women of reproductive age who are at a 
higher risk of maternal morbidity and mortality will help 
inform appropriate interventions that could improve up-
take of modern contraceptives. Therefore, the aim of this 
analysis is to investigate the factors associated with low 
uptake of MCM among women of reproductive age in 
Burundi.

METHODS
Study Design and Data Source
A secondary analysis of cross–sectional household data 
for women of reproductive age collected during the 2016-
2017 Burundi Demographic and Health Survey was con-
ducted. The survey was aimed at producing representati-

ve results at country level, urban and rural area level, 
Bujumbura city and other provincial levels. In achieving 
this, the national territory was divided into 18 fields of 
study corresponding to the 18 provinces and in each field 
of study (except Bujumbura Mairie which has no rural 
part), 2 strata were created: the urban and the rural stra-
tum, from where samples were drawn.

2 stage sampling technique was used in this study; In the 
first stage, 554 Primary Sampling Units (PSU) or clusters 
were drawn from a list of Enumeration Areas (EAs) es-
tablished during the 2008 General Population and Hous-
ing Census (RGPH), using systematic sampling technique 
with allocation proportionate to size. The size of the PSU 
is the total number of households in that particular unit. 
A list of households in each of the PSU/clusters provided 
the sampling frame in which 30 households per cluster 
were drawn using systematic sampling technique, also in 
the second stage from both urban and rural areas. A to-
tal of 16,637 households (3,191 in urban areas from 106 
clusters and 13,446 in rural areas from 448 clusters) were 
selected. All women aged 15-49 years, usually living in 
the selected households, or present the night before were 
eligible for the survey. 4 questionnaires were used to col-
lect data. Total number of eligible women interviewed 
was 17,269; among them, women who were not preg-
nant were asked if they ever used any method to avoid 
getting pregnant. In our analysis, only participants who 
provided responses to all the variables (dependent – con-
traceptive uptake and independent – religion, education, 
age, and others) were included. Hence, the sample size 
that was finally used for the analysis was 9,945.

Study Variables and Measurements
Dependent Variable
The outcome variable in this study was modern contra-
ceptive methods uptake. Women who reported current 
use of modern contraceptive methods were considered 
as current users of modern contraceptives and those who 
responded that they use traditional methods or with a 
‘no’ answer were regarded as non-users.

Independent Variable
The independent variables included socio-demograph-
ic information such as age (15-19, 20-24, 25-29, 30-34, 
35-39, 40-44 and 45-49 years), religion (Catholic, Prot-
estant, Muslim, Jehovah witness, Adventist and no re-
ligion), socio-economic information which included the 
type of residence (urban and rural), education (none, 
primary school, secondary school or above), ownership 
of radio or television, and work/employment (working or 
not working). Other independent variable included was 
breastfeeding status.

Data Management and Analysis
We downloaded data from the Burundi Demographic 
and Health Survey (DHS) program which was transferred 
into Microsoft Excel 2016 for cleaning. The data was then 
transferred into Epi-Info 7.2.2.6 for re-coding and analy-
sis of the variables to suit the study objectives. Descriptive 
statistics was used to summarise the data and results were 
presented as frequency and proportions in tables and 
charts. Bivariate analysis (Pearson Chi square [χ2]) was 
conducted to determine the association between modern 
contraceptive uptake and each of the predictor variables.
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Variables that had an association with modern contracep-
tive uptake at ≤0.2 at bivariate level were further anal-
ysed using unconditional multiple logistic regression to 
identify independent predictors of modern contraceptive 
uptake. Crude and Adjusted Odds Ratios and their 95% 
Confidence Intervals (95% CI) were estimated. All sta-
tistical analyses were performed at statistical significance 
level of P-value equals or less than .05. Quantum Geo-
graphic Information System Version 3.0.2 (QGIS 3.0.2) 
was used to draw the map of the study location.

RESULTS
Socio-Demographic Characteristics
A total of 9,945 women were eligible for the analy-
sis based on the set inclusion criteria. The respondents’ 
mean age was 33.1± 8.2 years. Majority, 5709 (57.4%) of 
the respondents were within 25 to 39 years’ age group. 
Most of them, 8,069 (81.1%) were residing in rural ar-
eas. Overall, Catholics were the majority 5,681 (57.1%) 
followed by protestants [3,361 (33.8%)], while Muslims 
were 435 (4.4%) and Jehovah witness were 33 (0.3%) 
among the respondents. About half [4,695 (47.2%)] of 
the respondents had no formal education, those with 
primary education were 3,849 (38.7%) while those who 
had secondary or more were 1,401 (14.1%). More than 
half [5,638 (56.7%)] were breastfeeding. In terms of em-
ployment status, 8,666 (87.1%) were working, less than 
half of the respondents [4,048 (40.7%)] owned either 
a radio or television among which only 1,735 (17.5%) 
were listening to radio or watching television at least 
once a week.

Utilisation of Modern Contraceptive Methods
Out of the 9,945 respondents, 2,378 (23.9%) were using 
modern contraceptive methods at the time of interview. 
Among those who were using modern contraceptive 
methods, 1,146 (48.2%) were using injectables, followe-

d by implants accounting for 627 (26.43%) of the respon-
dents. Pills and male condom were used by 180 (7.6%) 
and 174 (7.3%) respondents respectively. The least used 
methods were Emergency contraception [9(0.4%)] and 
female condom [2(0.1%)] respectively (Table 1).

Figure 1 shows that the prevalence of MCM uptake var-
ies from one province to another. It was highest in the 
Northern part of the country; Ngozi province (41.1%) 
followed by Kayanza (34.9%) and Muyinga (31.6%) 
province. The provinces in the South had the lowest 
prevalence of 14.9%, 13.9% and 12.5% for Rumonge, 
Bururi and Makamba province respectively.

Among those who were not using MCM at the time of 
interview, One-fifth (20.9%) of them mentioned post-
partum amenorrhoea as the reason for not using MCM. 
Other reasons given were; fear of side effects (12.9%), 
religious prohibition (7.7%) and having infrequent 
sex (4.9%). The reason with least responses was the 
non-availability of the method/ service (Figure 2).

TABLE 1: Distribution of modern contraceptive users 
and type of contraceptives used, Burundi, 2016-2017

Characteristics		           Frequency	         Percent

Modern contraceptive
method use
   Users				    2372	            23.85
   No users			   7573	            76.15
Type of methods used
(n= 2372)		
   Injections			   1146	            48.31
   Implants/Norplant		  627	            26.43
   Pill				    180	            7.59
   Male condom			  174	            7.34
   IUD				    96	            4.05
Female sterilisation		  60	            2.53
Standard days method (SDM)	 47	            1.98
Lactationalamenorrhea (LAM)	 19	            0.80
Male sterilisation		  12	            0.51
Emergency contraception 	 9	            0.38
Female condom			  2	            0.08

FIGURE 1. Prevalence of MCM use by province

FIGURE 2. Reasons of not using MCM, Burundi, 2017
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TABLE 2: Association between respondents’ background characteristics and modern contraceptive use Burundi, 2017

Characteristics					     Modern contraceptive methods use
 			   Yes				    No
			   Freq		  %		  Freq		  %		  X2		  P-value

Age	  	  	  	  	  	  
15-19			   67		  31.0		  149		  68.9		  211.4		  <.001*
20-24			   455		  31.2		  1004		  68.8	  	  
25-29			   566		  27.4		  1499		  72.6	  	  
30-34			   513		  25.9		  1466		  74.1	  	  
35-39			   398		  23.9		  1267		  76.1	  	  
40-44			   254		  18.1		  1149		  81.9	  	  
45-49			   119		  10.3		  1039		  89.7	  	  
Residence	  	  	  	  	  	  
Rural			   1784		  22.1		  6285		  77.9		  70.9		  <.001*
Urban			   588		  31.3		  1288		  68.7	  	  
Religion	 	  	  	  	  	  
Catholic		  1393		  24.5		  4288		  75.5		  110.2		  <.001*
Protestant		  694		  20.6		  2667		  79.3	  	  
Muslim			  178		  40.9		  257		  59.1	  	  
Adventist		  70		  23.3		  230		  76.7	  	  
Jehovahwitness		 17		  51.5		  16		  48.5	  	  
No religion		  20		  14.8		  115		  85.2	  	  
Highest educational level	 	  	  	  	  	  
No education		  900		  19.2		  3795		  80.8		  118.8		  <.001*
Primary			  1033		  26.8		  2816		  73.2	  	  
Secondary/higher	 439		  31.3		  962		  68.7	  	  
Visited HF in the last 2 months	  	  	  	  	  	  
Yes			   2137		  24.8		  6471		  75.2		  33.1		  <.001*
No			   235		  17.6		  1102		  82.4	  	  
Currently working	  	  	  	  	  	  
Yes			   1376		  17.1		  6659		  82.9		  17.5		  <.001*
No			   996		  52.2		  914		  47.8	  	
Having Radio/TV	  	  	  	  	  	  
Yes			   1151		  28.4		  2897		  71.6		  78.5		  <.001*
No			   1221		  20.7		  4676		  79.3	  	  
Listening Radio/TV	  	  	  	  	  	  
Not at all		  1072		  20.7		  4096		  79.3		  69.3		  <.001*
Less than once a week	 423		  24.4		  1312		  75.6	  	  
At least once a week	 877		  28.8		  2165		  71.2	  	  
Currently breast feeding	 	  	  	  	  	  
Yes			   1376		  24.4		  4262		  75.6		  2.1		  .144
No			   996		  23.1		  3311		  76.9	  	

* Statistically significant

associated with modern contraceptive methods uptake 
(aOR=1.3; 95% CI=1.2-1.5). Compared with Catholics, 
Protestants (aOR=0.8; 95% CI=0.7-0.8) and those with-
out religion (aOR=0.6; 95% CI=0.4-0.9) were less likely 
to use modern contraceptive methods. However, Mus-
lims (aOR=1.5, 95% CI=1.2-1.9) and Jehovah witness 
(aOR=3.1; 95% CI=1.6-5.9) were more likely to be users 
of modern contraceptive methods. Having primary edu-
cation (aOR=1.2; 95% CI=1.1-1.3) or secondary/higher 
education (aOR=1.2; 95% CI=1.1-1.6) was not signifi-
cantly associated with modern contraceptive methods 
uptake compared with those without any formal educa-

Factors Associated with Modern Contraceptive Uptake
Table 2 shows that background characteristics of women 
are associated with the uptake of MCM. After controlling 
the possible confounders, the results from uncondition-
al logistic regression in table 3 shows that women aged 
30-34 years (aOR = 0.7; 95% CI = 0.5-0.9), 35-39 years 
(aOR=0.7; 95% CI=0.5-0.9), 40-44 years (aOR=0.6; 95% 
CI=0.4-0.8) and 45-49 years (aOR=0.4; 95% CI=0.2-
0.5) were less likely to use modern contraceptive meth-
ods compared with young adolescent women aged 15-
19 years. Being an urban resident was also significantly 
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TABLE 3: Logistic Regression for Independent Predictors of Modern Contraceptive Use

Characteristics		  cOR		  95% CI		  P - value	 aOR		  95% CI		  P - value

Age	  	  	  	  	  	  
15-19			   Ref	  	  				    Ref	  	  
20-24			   0.9		  0.7-1.3		  .692		  0.9		  0.6-1.2		  .439
25-29			   0.8		  0.6-1.1		  .133		  0.8		  0.5-1.0		  .085
30-34			   0.7		  0.5-2.0		  .049*		  0.7		  0.5-0.9		  .023*
35-39			   0.7		  0.5-0.9		  .025*		  0.7		  0.5-0.9		  .019*
40-44			   0.5		  0.4-0.7		  <.001*		  0.6		  0.4-0.8		  .002*
45-49			   0.3		  0.2-0.4		  <.001*		  0.4		  0.2-0.5		  <.001*
Residence	  	  	  	  	  	  
Rural			   Ref	  	  				    Ref	  	  
Urban			   1.6		  1.5-1.8		  <.001*		  1.3		  1.2-1.5		  <.001*
Religion	 	  	  	  	  	  
Catholic		  Ref	  	  				    Ref	  	  
Protestant		  0.8		  0.7-0.9		  <.001*		  0.8		  0.7-0.8		  <.001*
Muslim			  2.1		  1.7-2.5		  <.001*		  1.5		  1.2-1.9		  .002*
Adventist		  0.9		  0.7-1.2		  .646		  0.8		  0.6-1.1	  	 .170
Jehovah witness	 3.0		  1.5-5.8		  .001*		  3.1		  1.6-5.9		  .001*
No religion		  0.5		  0.3-0.9		  .015*		  0.6		  0.4-0.9		  .041*
Highest educational level	 	  	  	  	  	  
No education		  Ref	  	  				    Ref	  	  
Primary			  1.5		  1.34-1.7	 <.001*		  1.2		  1.1-1.3		  .055
Secondary/higher	 1.9		  1.7-2.2		  <.001*		  1.2		  1.1-1.6		  .082
Visited HF in last 2 months						    
No			   Ref					   
Yes			   1.4		  1.2-1.6		  <.001*		  1.1		  1.0-1.3		  .104
Currently working 						    
No			   Ref					   
Yes			   0.8		  0.7-0.9		  <.001*		  0.9		  0.8-1.0		  .069
Having radio/TV						    
No			   Ref					   
Yes			   1.5		  1.4-1.6		  <.001*		  1.2		  1.1-1.4		  .002*
Listening Radio/TV						    
Not at all		  Ref	  	  				    Ref	  	  
Less than once a week	 1.2		  1.1-1.4		  .009*		  1.1		  1.0-1.3		  .068
At least once a week	 1.5		  1.4-1.7		  <.001*		  1.2		  1.1-1.4		  .066
Currently breast feeding						    
No			   Ref					   
Yes			   1.4		  1.3-1.5		  <.001*		  1.1		  1.0-1.2		  .034*

* Statically significant

tion (Table 3).

DISCUSSION
The results of the analysis indicated that the prevalence 
of MCM is low among women of reproductive age in Bu-
rundi. Despite the effort of the Burundi government and 
the ministry of health in mobilising people on modern 
contraceptive uptake, utilisation has dropped from 30.8% 
in 201312 to 23.8% in 2017. This can be explained by the 
non-availability of law that limits the number of children 
a woman should have. The prevalence in Ngozi province 
was the highest in the country and above the national 
average level. It is also the second province with highest 

population density23. This could probably explain their 
high uptake of MCM since they do understand the con-
sequences of having many children and therefore agree 
to embrace family planning/child spacing services. The 
prevalence of MCM from this analysis is similar to that 
reported in the Burundi Demographic and Health Sur-
vey in 2016-2017 where 23.0% of non-pregnant women 
were using MCM as against 6.0% who were using tradi-
tional methods.24 Our findings were also consistent with 
that of Aviisah et al in Ghana (2014) and those from var-
ious studies in Africa, where the prevalence was 21.5%18 
and between 20.0% and 30.0%.15,16,18,20–22 However, the 
uptake of MCM in Burundi is lower than uptake in Mala-
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wi where the prevalence was 30.9% in 2016.8 In a study 
conducted in northwest Ethiopia, uptake was also found 
to be higher than that of Burundi where 44.6% of women 
always used one of the MCM20. The most used methods 
among women were injections/injectables and implants/
norplant. This finding was consistent with that obtained 
by Alemayehu et al in Ethiopia where injections and im-
plants were the most used contraceptive methods.21,22 
However, our results differ from the study conducted in 
Kenya where the commonly used contraceptives were 
condoms (35%) and pills (33%).19

Most of the respondents’ socio – demographic character-
istics were significant predictors of MCM uptake. We ob-
served that young women (aged 15–24 years) were more 
likely to use MCM compared to older women. This how-
ever, differs from the results of Ntambue et al in Mbu-
ji-Mayi, DRC in 2015 where the age was not significantly 
associated with the uptake of MCM.16 Our analysis in the 
final adjusted model revealed that educational level of a 
woman did not influence her likelihood to use modern 
contraceptives. This differ from what Aviisah et al found  
in Ghana (2014), where women who had primary ed-
ucation as their highest level of educational attainment 
were 27.0% more likely to use modern contraceptives 
than women who had no formal education. While those 
who attained higher educational levels were 48.0% more 
likely to use modern contraceptives than women with-
out formal education.18 A study conducted in Bangla-
desh on prevalence and determinants of contraceptive 
use among employed and unemployed women revealed 
that employed women with higher educational levels 
had a marked increased probability of contraceptive use 
compared to illiterates.25 Place of residence to a large ex-
tent, by default, influence different living habit. It was 
found that uptake of modern contraceptives was 33.0% 
higher among women in urban areas than those in rural 
areas. This is consistent with what was found in Ghana 
(2014).18 Religion play a major role in family planning 
methods utilisation. Religious beliefs about modern fam-
ily planning varies from one region or faith to the anoth-
er. Our analysis found that Protestants were 25.0% less 
likely to use MCM than Catholics. Muslims were 51.0% 
more likely to use MCM than other faith. Jehovah wit-
ness was also 3 times more likely to use MCM when com-
pared with Catholics. Okech et al also found that religion 
negatively affects the uptake of MCM in Kenya’s City 
Slums.19 However, a study in Ghana (2014)18 found no 
statistically significant association between religion and 
MCM use. Having radio or television was also found to 
be among the predictors of MCM use in our study, which 
is consistent with the study conducted in South Ethiopia 
by Tadesse et al in 2013.21

CONCLUSION AND RECOMMENDATIONS
The prevalence of MCM in 2017 among women of repro-
ductive age in Burundi was low and has a declining trend 
compared with what was obtained in 2013. Place of res-
idence, religion and having a radio/television are signif-
icant predictors of MCM use among women in Burundi.
In order to improve utilisation of modern contraceptive 
methods among women of reproductive age in Burundi, 
we recommend the following:
 − Family planning program officers should strengthen 
family planning education especially among the rural res-

idents.
 − Health professionals should engage religious leaders 
in the promotion of family planning services to their re-
spective congregations in order to do away with religious 
beliefs that act as barriers to MCM use.

Limitations of the Study
This study relied on reported rather than actual MCM 
uptake. Future studies should consider prospectively or 
transversally collecting data within a specified period. 
However, this was beyond the scope of this study.

Ethical approval and consent to participate
Permission to use the data was obtained from the DHS 
program. The original study obtained ethical clearance 
from the Burundi National Ethics Committee (NEC). All 
participants provided oral informed consent.
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ABSTRACT
Background: Initiating breastfeeding during the first hour after birth and continuing breastfeeding exclusively for 6 
months prevents childhood infections such as diarrhoea. Exclusive breastfeeding (EBF) for the first 6 months of life of the 
baby is recognised globally as the best and the most effective intervention to ensure the survival of babies. The aim of this 
study was to determine the prevalence of EBF and its predictors among mothers of 0 to 6 months infants from pastoralists 
and hunters’ community in Manyara region-Tanzania.
Methods: This was a community-based analytical cross-sectional study that involved 342 mothers of 0 to 6 months infants 
who were randomly selected through 4  stage multistage sampling technique. Data was collected using an interviewer-
administered questionnaire. Collected data was analysed using Statistical Package for Social Sciences (SPSS) version 
20. Binary Logistic Regression analysis was used to establish factors associated with EBF practices.
Results: The prevalence of EBF among postnatal women from hunters and pastoralists societies was 47.1% at 95% 
CI=41.7%-52.5%. After adjusted for confounders, the predictors of EBF practice were age of infants (0-1 months, AOR= 
2.838 at 95% CI = 1.326-6.075, p=.007), age of mothers (26-35 years, AOR=1.851 at 95% CI= 1.059-3.234, 
p=.031), Level of education of infants’ mothers (primary education, AOR= 2.374 at 95% CI= 1.321-4.265, p=.004) 
and knowledge on exclusive breast feeding, AOR=2.51 at 95% CI= 1.435-4.393, p=.001. 
Conclusion: Majority of mothers from pastoralists’ and hunters’ societies were not practising EBF.  Predictors of EBF practice 
were; the age of infants, maternal age, level of education of the mother and knowledge on exclusive breastfeeding. 
Poor EBF practice was mainly contributed to low level of knowledge about the EBF. The low level of knowledge could 
have been contributed by poor access to maternal services. Nature of living (lack of permanent settlement) of the study 
population could have contributed to low access to maternal services. An innovative interventional study is highly 
recommended to come up with strategies that will improve knowledge on EBF and practice of EBF

 

How infant feeding is done in the first 6 months is 
diverse and is based on geographical, economical and 
cultural settings whereby the main concern is the time 
when mothers initiate breastfeeding, complementary 
breastfeeding, duration of breastfeeding and the 
age at which mothers wean their infants.4 A study 
conducted in the United States of America (USA) 
reveals that practicing EBF for not less than the first 
6 months can stop over 900 deaths of infants and 
children which occur yearly in the USA.5

The prevalence of EBF of babies from birth to 6 months 
has however increased among developing countries 
from 33% in the year 1995 to 39% in the year 2010 
and the West and Central Africa have shown much 
improvement.6 Despite so many studies having been 
conducted on EBF, the practice is still not extensive in

BACKGROUND

Child mortality remains a public health challenge 
globally. It is estimated that 70% of deaths that 

occurred between the ages of 0-25 years in 2019 
were costly comprised of children below 5 years, 
amounting to 5.2 Million deaths. The first month of 
life was the riskiest period for child survival as 47% of 
below 5 deaths occurred in this period. 28% of below 
5 death occurred among children aged 1-11 Months.1

Exclusive Breast Feeding (EBF) for the first 6 months 
of the life of the baby is recognised globally as the 
best and most effective intervention to ensure the 
survival of babies.2 Globally, about 35% of babies are 
breastfed exclusively, whereas in sub-Saharan Africa, 
babies who are breastfed exclusively range between 
22% and 33%.3
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developing countries and is still far beyond the global ex-
pectation of 90%, which leaves a gap for much better-
ment. Furthermore, the associated factors can be quite 
different between one country and another or even with-
in the  same country.7 In a study conducted in Baghdad, 
exclusive Breastfeeding is reported to have the ability 
to decrease the risk of lower respiratory infections. The 
study further states that the infants who are provided 
with formula feeding have a 2.7 times risk for Acute Res-
piratory Infection (ARI) compared to breastfed infants 
while those infants breastfed for less than 3 months have 
a 2.5 times risk for ARI.8

Milk from a woman’s breasts boosts sensory and cogni-
tive maturity and protects the baby from common child-
hood illnesses and chronic illnesses as well as shortening 
the time to recover from illness.9 Studies have also indi-
cated that breast milk prevents metabolic diseases espe-
cially against obesity and type 2 diabetes mellitus.10 Early 
initiation of complementary foods and liquids decrease 
the amount of breast milk the infant takes and thus re-
ducing the absorption of the necessary nutrients found 
in breast milk, hence increasing the chances for the in-
fant to acquire ARI and diarrhoea.11 Other studies have 
shown that EBF is associated with a reduced risk of HIV 
infection from mother to child.12

Milk from a woman’s breasts is the only food derived 
from nature that a baby requires for the first 6 months 
of life. Breast milk is easily digestible and absorbable, 
provides the baby with all nutrients and contains diges-
tive enzymes. Infants who are breastfed exclusively for 
6 months tend to develop a high IQ, less risk for devel-
oping childhood obesity and are also protected against 
childhood diseases.13 EBF is protective against otitis me-
dia.14 EBF also has benefits for the mother whereby; it 
increases hormone production which helps in the uterine 
contractions preventing postpartum haemorrhage. It also 
acts as natural contraception as it delays the time for fer-
tility, reduces the risk for ovarian and breast cancer while 
promoting bond for both mother and child.15

In Tanzania, the EBF rate is still low, at about 59% com-
pared to the global target of 90%, however initiating 
breastfeeding during the first hour after delivery is at 
51%16. In the locality of Manyara Region, the EBF is still 
very low compared to the national level with prevalence 
of 33.3% according to Tanzania National Nutritional Sur-
vey17, whereby initiating breastfeeding during the first 
hour after delivery is reported to be 76%.16 In Zanzibar, 
although mothers have good knowledge of breastfeeding 
practices, many did not practice EBF and the reported 
rate of EBF was 20.8%.18 This can be explained with the 
existing challenges for meeting exclusive breastfeeding 
such as the belief that breast milk alone is not sufficient 
in meeting babies’ nutritional needs, short maternity 
leave and socio-cultural pressure to introduce water and 
artificial feeds.19

Previous studies have listed several factors associat-
ed with exclusive breastfeeding such as ethnicity of the 
mother20, maternal education20,21, family income20, per-
ceived inadequate breast milk21, maternal age22, mode of 
delivery21and knowledge about EBF.23

Despite the sensitisation through media, drama on EBF -

practice, still suboptimal breastfeeding is existing in the-
Manyara region where the majority of the habitant pop-
ulation are hunters and pastoralists. Little is known on 
predictors of EBF practices among indigenous pastoralists 
and hunters’ communities in the Manyara region.

METHODS
Research Design
This study was a community-based cross-sectional an-
alytical study that involved assessing the exposure and 
outcomes ofEBF and predictors of EBF practice.

Study Area
This study was conducted in rural areas of the Man-
yara region in 3 districts namely; Mbulu, Simanjiro, and 
Hanang. This Region is located in the Great Rift Valley and 
has large herds of cattle and wildlife reserves. It is home 
for the most distinctive indigenous tribes. The Hadzabe 
tribe who live in Yaeda Chini valley practice hunting 
and collecting of wild honey, roots and wild fruits. Other 
tribes found in the region are; Iraqw, Gorowa, Maasai, 
Barbaig/ Mang’ati.24 In a report from the 2012 National 
Census, the region has a population of 1,425,131 people. 
Among these, females are 708,046.25 The region has 10 
hospitals, 25 health centres and 207 dispensaries. Similar 
to other regions, the numbers of health facilities do not 
match the population, also, the region has an additional 
barrier towards accessing maternal health services. The 
majority of hunters and pastoralists do not have perma-
nent settlements as they migrate depending on the avail-
ability of pasture. The majority of rural dwellers in Tan-
zania depend very much on health facilities as their sole 
source of health education.

Study Population
The study population included all mothers from pastoral-
ists and hunters’ community together with their infants 
of 0 to 6 months of age in the 3 selected districts within 
the Manyara region.

Inclusion Criteria
Postnatal mothers with infants aged 0 to 6 months from 
hunters and pastoralists societies who consented to par-
ticipate in the study.

Exclusion criteria
Postnatal mothers with infants aged 0-6 months from 
hunters and pastoralists societies who were very sick, 
mentally sick and those with infants who were very sick.

Sample Size Estimation
This study used the proportion of 33.3% of women prac-
ticing EBF in the Manyara Region as reported in the Tan-
zania National Nutrition Survey.

The formula used was adopted from Cochran, 1975 
   n= Z2pq
           e2

 Where;
 n= minimal sample size desired
 p= proportion of the target population estimated to be 
exclusively breastfed 33.3%
 q=1-p
 e=marginal error 5%
 Z = standard normal deviation at, 95% confidence inter-
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val 1.96

 n=1.962x 0.333 (1-0.333)
		  0.052

 n=323.5 ≈ 324

The computed figure 324 was adjusted by 10% for the 
inconsistencies and incompleteness. The sample size ar-
rived at was 356 participants

Sampling Technique
Manyara Region was selected purposively because it 
showed a low prevalence of EBF (33.3%) as reported in 
the Tanzania National Nutrition Survey17. It is also the 
home for pastoralists and hunters community. The study 
employed the multistage sampling technique. This in-
volved 4 stages:

First stage: Selection of Districts: 3 districts out of 5 dis-
tricts in the Manyara region were randomly selected us-
ing Simple Random Sampling by Lottery Selection.

Second stage: Selection of Wards: Simple Random Sam-
pling by Lottery method was employed to select 2 wards 
out of 8 wards in each district, making a total of 6 wards.

Third stage: Selection of Villages: On each of the selected 
ward, 3 villages out of 4 was selected using Simple Ran-
dom Sampling by Lottery method, making a total of 18 
villages. Each ward in Tanzania contains approximately 
4 villages.25

Fourth stage: Selection of Household: After obtaining 
a list of households with infants from the community 
health care workers’ register, 19 households out of ap-
proximately 34 households were selected using Simple 
Random Sampling from each of the 18 villages.

Data Collection Method
Data was collected using interviewer-administered ques-
tionnaires and documentary reviews. 5 research assis-
tants were recruited and trained about the tool and data 
collection process. The principal investigator and the 
research assistants were fluent in 3 languages; English, 
Swahili and the local language of the interviewee. The 
tool was developed in English and translated into Swahi-
li. The questionnaire was then translated to specific local 
languages to facilitate easy capture of the data. Documen-
tary review involved analysing Reproductive and Child 
Health (RCH) cards which were obtained from mothers. 
The instrument was piloted among unselected villagers 
in Manyara Region and minor modifications were done 
before the final document of the tool was released. Data 
was collected from 8th April 2019 to 6th June 2019. 

Variables
Independent variables were maternal characteristics and 
socio-cultural factors. The dependent variable was preva-
lence and predictors of EBF

Variable Measurement
EBF practice was measured by using close-ended ques-
tionnaires with 7 selected items each having I mark for 
the correct answer and 0 score for incorrect answer. Be-
fore Principal Component Factor (PCA), analysis was 
done to extract the items, one item was excluded since it 
had the same response (yes). On the first phase of PCA,

the variance was 33.694 and all remaining 6 items wer-
above 0.3. Mean was 0.86, median 0.97, minimum 2.48 
and maximum was 2.85976. Since data was not normally 
distributed, median was used as a cut-point for categori-
sation. Participants who scored below-median were con-
sidered as non-EBF mothers while those scoring above 
the median were considered as EBF mothers.

Maternal knowledge of EBF was measured by 22 items. 
Each right answer had  I mark and the wrong answer 
had a zero mark, making a total of 22 (100%). Principle 
Factor Analysis was employed to extract items. Among 
22 items, 2 items carried the same value (yes) for all re-
spondents so they were excluded during data processing. 

In the first phase of Principle Factor Reduction analysis, 
20 items were included and the highest variance was 
25.737, then 2 items were again excluded because they 
had a weighted score of <0.3. During the 2nd phase of Fac-
tor Reduction, 18 items were selected, the highest vari-
ance was 31.011. All the remaining 18 items scored more 
than 0.3, therefore these items were used for scoring. 
Normality test showed that data was normally distribut-
ed. Therefore, mean was selected to be the cut point for 
scoring. Mean =0.49, median=0.27, mode=2.72, SD 1.14, 
minimum -1.75, maximum=2.72. Those who scored 
above the mean had adequate knowledge, and those 
who scored below mean had inadequate knowledge.

Data Analysis
Data was first checked for completeness and missing in-
formation and then manually cleaned before it was ana-
lysed using Statistical Package for Social Sciences (SPSS) 
version 20 developed by IBM USA. Demographic charac-
teristics were analysed by Descriptive Statistics to indicate 
frequencies and percentages. Frequencies were recorded 
in charts, which showed the prevalence and magnitude 
of the selected variables. A normality test was used to 
test the distribution by histogram. To assess the level of 
knowledge of EBF and practices of breastfeeding among 
respondents, Principal factor analysis was employed to 
determine the scores.

A chi-square test was used to test the relationship be-
tween maternal variables and EBF practices. Maternal 
variables with a p-value less than 0.2 in the Chi-square 
test were entered into a regression model to establish the 
association. Binary Logistic regression was used to de-
termine the strength of association between the selected 
variables controlling for confounder variables whereby 
both Odds Ratio (OR) and Adjusted Odds Ratio (AOR) 
were reported. Significance level was set to 0.05 (P <.05) 
equivalent to 95% Confidence Interval.

Ethics Approval and Consent to Participate
The proposal was approved by the Ethical Review Com-
mittee of the University of Dodoma in Dodoma, Tanza-
nia Ref: UDOM/DRP/134/VOL VII/36. Furthermore, a 
letter of permission was obtained from the Manyara Re-
gion Administration. Both written and verbal consents 
were sought from study participants after explaining to 
them the study objectives, procedures and their right to 
refuse to participate in the study at any time they wish. 
For study participants who were younger than 18 years, 
verbal consent to participate was sought from their par-
ents or guardians.
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RESULTS
Socio-Demographic Characteristics of the Infants Aged 0-6 
Months and their Mothers
Of the 356 sampled mothers, the response rate was 96% 
which is equivalent to 342 mothers.

The majority, 155(45.3%) of infant mothers were in the 
age group of 16- 25 years with mean 27.59±6.498. Nearly 
half, 164(48%) of the study respondents had no formal 
education. The majority of infants were aged between 
4-5 months 130(38.0%). The mean age of the infants 
was 2.76± 1.023. Most of the infants, 227(66.4%) were 
male and most of them 222(64.9%) had good progress in 
immunisation according to schedule (Table 1).

Prevalence of Exclusive Breastfeeding Practice
The results of this study show that more than half of the 
respondents 181 (52.9%) were not practicing EBF while 
only 161 (47.1%) were practicing EBF. The prevalence 
of EBF practice was 47.1% and 95% CI= 41.7%-52.5%

Maternal Knowledge of EBF
In general, among all the study respondents, only 
147(43.0%) had adequate knowledge of exclusive breast-
feeding

The Relationship between Socio-Demographic Characteris-
tics and EBF
Socio-demographic characteristics which showed a sig-
nificant relationship with EBF were the age of the infant 
(p<.001), age group of infants’ mothers (p=.026), Moth-
er’s level of education (p<.001), mother’s occupation 
(p=.022), Religion (p=.005), mothers’ knowledge about 
EBF (p<.001) and the number of antenatal visits (p<.001) 
(Table 2)

When adjusting for confounders, knowledge on EBF 
was found to be a strong predictor of EBF. Those with 
adequate knowledge on EBF were nearly 3 times more 
likely to have good breastfeeding practices compared to 
those with inadequate knowledge, AOR=2.51 at 95% 
CI= 1.435-4.393, p=.001, age of infants (6 months, AOR= 
2.838 at 95% CI = 1.326-6.075, p=.007), age of moth-
ers (26-35 years, AOR=1.851 at 95% CI= 1.059-3.234, 
p=.031) and level of education of infants’ mothers (pri-
mary education, AOR= 2.374 at 95% CI= 1.321-4.265, 
p=.004) (Table 3).

DISCUSSION
In the current study, the prevalence of EBF among moth-
ers of infants aged 0-6 months from pastoralists and 
hunters’ communities in the Manyara Region was low 
(42.4%) if compared to the national average of EBF of 
59%.22 A higher prevalence of EBF has been reported by 
a similar study done in Kigoma Tanzania.27 The reason 
for the difference could be due to differences in study 
settings. The current study was done among rural com-
munities while the study in Kigoma was among urban 
dwellers. The low prevalence could be due to cultural fac-
tors and the nature of lifestyle of this community. A pre-
vious study done in Kenya has reported that socio-cul-
tural beliefs (considering colostrum as ‘dirty, a curse, bad 
omen, associated with breastfeeding while engaging in 
extramarital affairs, a fear of the ‘evil eye’ when breast-
feeding in public) play suboptimal roles in EBF practice.28 

The hunters and pastoralists do lack permanent settle-
ments, they move according to the availability of pasture 
and food. For such a lifestyle, it becomes hard for them to 
access maternal health services where they could access 
health education on EBF.

The findings from the current study showed that the EBF 
prevalence (42.4%) was higher compared to the previous 
study by Tanzania National Nutrition Survey which re-
ported the EBF in Manyara region to be 33.3%17. This in-
crease could be because of the time that has passed since 
the survey was conducted and women may have acquired 
some knowledge since several media sensitise people 
about of importance EBF. These results were compared 
to findings from previous studies in Ghana, where it was 
reported that the EBF practice was 66.0%, Manhean et 
al.29, this is higher than the current study. The difference 
could be due to differences in sample characteristics and 
knowledge the mothers had on EBF and methods used 
for data collection. Meanwhile, a study in Bangladesh 
reported that EBF practices were at 35.90%.30 Howev-
er, the findings from another study in Ethiopia31 reported 
EBF practice of 44.2% which was in contrast to the cur-
rent study. Furthermore, a study which was conducted in 
rural Coast region Tanzania reported EBF practice to be 
at about 30%.32 However, a study conducted in Muheza 
reported EBF practice to be 24.1%.3 This difference in re-
sults could be due to the difference in sample size which 
was used and geographical location. 

The study found that maternal knowledge about EBF 
significantly influenced their practice on EBF. Postnatal 
mothers who had adequate knowledge of EBF were al-
most 3 times more likely to practice Exclusive Breastfeed-
ing when compared with those with inadequate knowl-
edge. This means, knowledge of EBF plays an optimal 
role in EBF practice. Similar previous studies conducted 
elsewhere have also reported significant association be-
tween knowledge on EBF and EBF practice.33,34

In the current study, only 45.9% of postnatal mothers had 
adequate knowledge of EBF. The reason for inadequate 
knowledge of EBF could be that women in this commu-
nity have low level of education. Secondly, because they 
move from place to place grazing livestock, they have lit-
tle time to attend ANC from where they could get knowl-
edge of EBF. Another reason could be due to the lan-
guage used to provide health education during maternal 
services visits at health centres, the majority of women of 
this community could only understand messages spoken 
in their local languages while the medium of communi-
cation in health facilities is Swahili.

In contrast, a similar study in Nigeria reported low 
knowledge of EBF where only 30.0% of women were 
adequately informed.34 However, in a study conducted in 
Ghana among rural lactating mothers, 74% had general 
knowledge of EBF which they got from health care pro-
viders during antenatal and postnatal visits.35

In Malawi, the rate of EBF among babies below 6 months 
of age increased from 3% in 1992 to 71% in 2010. This 
was attributed to the government’s implementation of 
the Infant and Young Child Feeding (IYCF) program as 
well as enrolment of a mass education program to in-
crease support and EBF knowledge.11
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TABLE 1: Socio-Demographic Characteristics of the Infant and Mother (N=342)

Variable					           Frequency (n)				        Percentage (%)

The age group of infant mothers
16- 25 years 						      155 						      45.3
26-35 years 						      137						      40.1
36-45 years						      50						      14.6
Education of infant mothers
None							       164						      48.0
Primary 						      154						      45.0
Secondary/higher					     24						      7.0
Marital status of infant mothers
Married/cohabiting					     317						      92.7
Unmarried						      25						      7.3
Occupation of the infant-mother
Livestock keeper					     151						      44.2
Hunter							       54						      15.8
Peasants						      103						      30.1
Employed /Self-employed				    34						      9.9
Tribe of the infant-mother
Maasai							       102						      29.8
Barbaiq/Mang'ati					     86						      25.1
Iraqw							       79						      23.1
Hadzabe						      52						      15.2
Other tribes						      19						      5.6
Ndorobo/Akea						      4						      1.2	
The religion of infant-mother
Traditional						      168						      49.1
Christians						      163						      47.7
Muslims						      11						      3.2
District of residence 
Mbulu							       119						      34.8
Hanang							      113						      33.0
Simanjiro						      110						      32.2
Toilet available
Yes							       326						      95.3
No							       16						      4.7
Safe water available 
Safe							       98						      28.7
Unsafe							       244						      71.3
Hygiene
Good 							       304						      88.9
Poor 							       38						      11.1
Parental smoking
Yes 							       127						      37.1	
No 							       215						      62.9
The age group of infants (month)
0-1							       55						      16.1
2-3							       65						      19.0
4-5							       130						      38.0
6							       92						      26.9	
Sex 
Boys 							       227						      66.4
Girls 							       115						      33.6
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TABLE 2: The Relationship between Socio-Demographic and EBF

Variable				    EBF(n=145)		  Mixed feeding (n=197)
					          n(%)			        	  n(%)		       X2	   	  P-value

Age group of infants				  
0 to 1 month				    22 (40)				   33 (60)		
2 to 3 months				    36 (55.4)			   29 (44.6)		
4 to 5 months				    45 (34.6)			   85 (65.4)	     20.423	     <.001
6 months				    58 (63)				   34 (37)		
Sex of a child				  
male					     104 (45.8)			   123 (54.2)		
female					     57 (49.6)			   58 (50.4)	      .431		     .512
The age group of mothers				  
16-25 years				    71 (45.8)			   84 (54.2)		
26-35 years				    74 (54)				   63 (46)		     7.309	     .026
36-45 years				    16 (32)				   34 (68)		
Level of Education of mother			 
no formal education			   54 (32.9)			   110 (67.1)		
primary education			   91 (59.1)			   63 (40.9)	     25.798	     <.001
secondary /higher education		  16 (66.7)			   8 (33.3)		
Occupation of a mother	 			 
peasant					    49 (47.6)			   54 (52.4)		
employed/self-employed		  22 (64.7)			   12 (35.3)		
livestock keeping			   73 (48.3)			   78 (51.7)	     9.620	     .022
hunting					    17 (31.5)			   37 (68.5)		
Marital status				  
Married/cohabiting			   153 (48.3)			   164 (51.7)		
Not married				    8 (32)				    17 (68)		     2.461	     .117
Tribe				  
Iraqw					     39 (49.4)			   40 (50.6)		
Barbaiq					    43 (50)				   43 (50)		
Hadzabe				    17 (32.7)			   35 (67.3)		
Maasai					     47 (46.1)			   55 (53.9)	     11.002	     .051
Ndorobo				    1 (25)				    3 (75)		
Others					     14 (73.7)			   5 (26.3)		
Religion				 
Christian				    88 (54)				   75(46)		
Muslim					    8 (72.7)				   3(27.3)		     10.772	     .005
Traditional/pagan			   65 (38.7)			   103(61.3)		
Parity				  
Primipara				    62(43.7)			   80 (56.3)		
Multipara				    99 (49.5)			   101 (50.5)	     1.136	     .287
Number of ANC Visits				  
None					     29 (27.1)			   78 (72.9)		
One-three				    79 (52)				   73 (48)		     27.976	     <.001
Four or more				    53 (63.9)			   30 (36.1)	  	  
Place of Childbirth				  
Health Facility				    82(41.2)			   117(58.8)		
Traditional Birth attendants		  99(69.2)			   44(30.8)	     26.230	     <.001
Knowledge about EBF				  
Adequate 				    103(65.6)			   54 (34.4)		
Inadequate				    58(31.4)			   127 (68.6)	     39.995	     <.001

The reason for this could be due to the belief that breast 
milk alone cannot meet the nutritional requirements 
of older infants. Also, this could be due to maternal en-
gagement in household activities which may sometimes 

The study also found that the age of the infant influenced 
EBF practice. Postnatal mothers with neonates were al-
most 3 times more likely to practice EBF compared to 
postnatal mothers with infants aged 6 months and above. 
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TABLE 3: Predictors of Exclusive Breastfeeding (EBF) (N=342)

Variable		      OR	                 95% CI	            P-value	    AOR	      95% CI		    p-value
 	  			          Lower	  Upper	  	  		      Lower           upper	  
 
The age group of infants									       
6 months		       1						           1			 
4 to 5 months		    1.86	       0.899	 3.857		  .094	     2.097         0.937          4.696            .072
2 to 3 months		    0.79	       0.415	 1.52		  .487	     1.041         0.506          2.142            .914
0 to 1 months		    2.56	       1.289	 5.08		  .007	     2.838         1.326          6.075            .007
The age group of mothers								      
16-25 years		       1						           1			 
26-35 years		    1.39	       0.876	 2.204		  1.39	     1.851         1.059          3.234            .031
36-45 years		    0.56	       0.284	 1.091		  .557	     1.985         0.84            4.689            .118
Level of Education of mother							     
no formal education	      1						           1			 
primary education	   2.94	       1.862	 4.649		  .000	     2.374         1.32            4.265            .004
secondary /higher educ.	   4.07	       1.642	 10.111		  .002	     1.864         0.535          6.491            .328
Occupation of a mother							     
peasant			        1						           1			 
employed/self-employed	   2.02	       0.905	 4.508		  .086	     0.987         0.351          2.771            .98
livestock keeping		   1.03	       0.625	 1.703		  .904	     1.14           0.636          2.041            .66
hunting			     0.51	       0.253	 1.012		  .054	     1.019         0.439          2.366            .964
Knowledge about EBF							     
Inadequate		       1						           1			 
Adequate		    4.18	       2.656	 6.568		  .000	     2.51           1.435          4.393            .001
Number of ANC Visits							     
None			        1						           1			 
One-three		    2.91	       1.71		  4.955		  .000	     1.554         0.766          3.152            .222
Four or more		    4.75	       2.561	 8.818		  .000	     1.954         0.843          4.53              .119
Place of Childbirth								     
Traditional Birth attendants     1						           1			 
Health Facility		    3.21	       2.04		  5.053		  .000	     1.445         0.767          2.72               .255

necessitate separation with the infant for hours. Similar 
previous studies on predictors of EBF have reported sim-
ilar findings.19,33

The study also found that maternal level of education 
predicted significantly EBF practice. Postnatal mothers 
who had primary education were twice more likely to 
practice EBF compared to postnatal mothers with no for-
mal education. A previous study conducted in Northern 
Tanzania on predictors of EBF practice reported a differ-
ent finding that women’s level of education does not pre-
dict the practice of EBF.3 Different findings could be due 
to differences in the study communities. In the current 
study, language barrier could have played a great role in 
hindering acquisition of knowledge on EBF. Postnatal 
mothers who attended primary level of education have 
the advantage of learning the Swahili Language, the lan-
guage used in the delivery of maternal health services, 
including health education in health centres. This factor 
could have favoured them to acquire adequate knowl-
edge on EBF which in turn facilitated the practice of EBF.
The current study also found that maternal age predict-
ed the practice of EBF. Postnatal mothers with advanced 
age were twice more likely to practice EBF than young 
postnatal mothers. The finding is in line with a similar 
previous study conducted in Northern Tanzania.3 Anoth-
er study conducted in Zimbabwe has reported maternal 
age of below 25 years as a barrier towards EBF practice.

Study Limitations
The key information gathered from the study participants 
was self-reported which is subject to under-or over-re-
porting. Despite the systematic data collection approach, 
there may have been some intrinsic bias in the ques-
tionnaire or manner in which questions were asked that 
might have affected the responses. Although the reported 
predictors were controlled through regression analysis, 
the causal-effect relationship study is recommended.

CONCLUSIONS
The EBF practice is poor in the Manyara region. Postna-
tal mothers who were more likely to practice EBF were 
those of advanced age, with infants aged 0-1 months, 
had a primary level of education and had an adequate 
level of knowledge on EBF. The study recommends an 
innovative interventional study to come up with cost-ef-
fective strategies to improve EBF practice among hunters 
and pastoralists communities, specifically, to address their 
knowledge on EBF as the vast majority of them had inad-
equate knowledge on EBF.
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ABSTRACT
Background: Dengue is a viral disease transmitted by female Aedes mosquitoes which are commonly found in tropical 
and subtropical areas. There is a dramatic increase in annual incidence rate of dengue attributed to urbanisation, poor 
environmental management as well as increased people mobility. Outbreak of dengue have been reported in Tanzania 
in recent years with Dar es salaam being the most affected region. Dengue is associated with haematological derange-
ments and itindicates the severity of the disease. These changes have not been well elucidated in Tanzanian patients. 
The aim of this study was to determine these derangements among dengue patients admitted at Kairuki hospital in Dar 
es salaam, and compare these changes with non- dengue febrile patients.
Methods: A retrospective cross sectional study was conducted among patients who were suspected to have dengue; 
tested for dengue IgM and their Complete Blood Count were tested during the index illness. This information was ob-
tained from Kairuki hospital laboratory database. Haematological parameters were compared between dengue and 
non-dengue patients using SPSS Version 20.0. Binary logistic regression analysis was used to determine haematological 
predictors of dengue positive results.
Results: A total of 255 patients were enrolled, whereby 188(73.7%) were dengue positive and 67 (26.3%) were neg-
ative. Dengue patients had relatively low mean total white blood cell counts compared to non-dengue patients (Student’s 
test= -2.7; p value=.007). Furthermore, Mean lymphocyte count was significantly low in dengue patients compared to 
non-dengue patients (Student’s (t) test=-5.1; p<.001). Other haematological parameters were not significantly different. 
Lymphopenia was a significant predictor for dengue positive results (Adjusted Odd Ration =5.26 (95% CI=2.28-12.2; 
P value <.001).
Conclusion: Patients with dengue had significantly low total white blood cell and lymphocyte count compared to 
non-dengue febrile patients. Lymphopenia is a significant haematological predictor for dengue positive results. Case 
defining signs and symptoms combined with these haematological changes may be used by clinicians as a guide to 
order confirmatory test for suspected dengue cases.

 

influencers of transmission.4 Severe dengue is among 
the leading infectious cause of morbidity in Latin 
America and some Asian countries.5

Clinical presentation of dengue is not specific, thus, 
cannot be differentiated from other febrile illnesses 
on clinical grounds. In 2009, World Health Organiza-
tion (WHO) developed clinical classification of den-
gue according to clinical signs and symptoms: dengue 
without warning signs, dengue with warning signs 
(abdominal pain, persistent vomiting, body fluid 
accumulation, mucosal bleeding, lethargy, hepato-
megaly, elevated haematocrit, and rapid decrease in 
platelets count), and severe dengue.6 Severe dengue 
comprises of severe plasma leakage, severe bleeding 
and severe organ involvement.6 Most dengue infec-
tions are asymptomatic or mild disease. Only 10% 
develop severe disease. Case fatality rate of untreated 
or poorly treated severe cases is as high as 20%. How-

BACKGROUND

Dengue is a viral disease caused by the dengue virus 
that belongs into the flaviviridae family. There are 

4 distinct dengue serotypes (DEN-1, DEN-2, DEN-3, 
and DEN-4). Despite their serotypical differences, they 
lead to the same clinical presentation. The infection 
by one serotype confers lifelong immunity to that 
particular serotype, but subsequent infection by other 
serotypes is associated with a more severe disease.1 
Dengueis transmitted mainly by female Aedes aegypti 
and Aedes albopictus mosquitoes, which are mainly 
distributed in tropical and subtropical regions.2There 
is a prevailing spread and increased cases of dengue 
fever. In 2017, it was estimated that 105 million 
people got infected with dengue, with 41,000 
deaths, and an estimated incidence rate of 1,371 
per 100,000 population.3 Variations in temperature, 
travel, rainfall, and degree of urbanisation are major 
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ever, with appropriate management and treatment, 
the mortality can be reduced up to 2%-5%.8 Tanzania 
has been experiencing sporadic dengue outbreaks. The 
most recent outbreaks occurred in 2010 followed by 
other outbreaks in 2012, 2013, 2014, 2018, and 2019. 
These occurred during the heavy rainy seasons that start 
from March through June. In the 2019 outbreak, the 
regions that were most affected included; Dar es salaam, 
Tanga, Pwani, Morogoro, Singida, and Kilimanjaro. In 
this episode, more than 3,500 cases and 3 deaths were 
reported9. Seroprevalence is also remarkable in other 
regions within Tanzania which signifies the wider spread 
of dengue in the country.10,11,12,13

Dengue is associated with several haematological chang-
es such as leucopoenia, lymphopenia or lymphocytosis, 
thrombocytopenia and elevated haematocrit.14,15 ,16,17,18,19 
These changes are immune mediated and may vary from 
one region or ethnic group to another due to heteroge-
neity and previous disease exposure.20,21,22 There is pau-
city of data describing these derangements in Tanzanian 
patients.

The aim of this study was to determine the haemato-
logical changes among patients with confirmed dengue 
infection compared to non-dengue patients with similar 
signs and symptoms attending Kairuki hospital in Dar es 
Salaam-Tanzania. If detected early, these changes may 
guide clinicians to perform specific confirmatory tests and 
provide appropriate management and counselling.

MATERIALS AND METHODS
Study Design and Study Site
We conducted a retrospective case-control study at 
Kairuki hospital which is a National referral level facil-
ity located in Kinondoni Municipal in Dar es salaam. It 
is also a teaching hospital for Hubert Kairuki Memorial 
University, providing both inpatient and outpatient care 
with capacity of up to 200 beds and an average of 600 
outpatients per day.

Study Population and Participants Selection
The study involved patients who visited Kairuki hospital 
in the period between April to June 2019, were suspected 
to be having dengue and subjected to dengue serology 
test. Criteria for inclusion in the study were; availabili-
ty of basic demographic information (age, sex, and res-
idence), availability of dengue test results and Complete 
Blood Count (CBC). Those with indeterminate dengue 
test results and missing or invisible values in CBC were 
excluded from the study. We used the hospital database 
and laboratory logbooks to get basic demographic infor-
mation, dengue test results as well as haematological find-
ings from the Complete Blood Count (Beckman-Coulter, 
Model Act 10, Brea, CA, USA,). Dengue test was regarded 
as positive if patients tested positive either for non-struc-
tural protein-1 antigen (NS1-antigen), or immunoglobin 
M (IgM) for dengue by SD Bioline Duo Rapid Test (Stan-
dard Diagnostic, Inc., Gyeonggi-do, Korea) or both.

Sample Size Estimation
The minimum sample size was calculated using the for-
mula for comparing 2 means from independent sam-
ples.23 The power of the study was set at 80% with type 
I(α) and II(β) error of 0.05 and 0.2 respectively. We used t

he total white blood cells as a reference value and assumed 
the Normal Standard Deviation of total white blood cells 
to be the same in both groups (dengue and non-dengue 
participants) at 1.5×109/l. We calculated the sample size 
that would enable us to detect the difference (variance) 
in mean total white blood cell count between the groups 
(dengue and non-dengue participants) from 1× 109/L 
and above. The minimum sample size estimated in each 
group was calculated using the following formula:

n = (Zα+Zβ)
2 *2*σ2 / d2,

where:
n= minimum sample size in each group
Zα= Critical value at α =0.05 which is 1.96
Zβ=Critical value at β=0.2 which is 0.84
σ= standard deviation of the mean in both groups
d is the variance of the mean between the groups

Therefore,

n= (1.96 + 0.84)2 *2* (1.5 *109)2/ (1*109)2 =35.
Thus, the minimum sample size in each group was esti-
mated to be 35 participants.

Data Analysis
Data was analysed using Statistical Package for Social 
Sciences (SPSS) version 20.0 (IBM Corp., Armonk, NY, 
USA). Proportions and categorical variables were com-
pared using Chi square, Spearman’s or Kendall’s Tau Test 
whenever appropriate with their respective odd ratios 
and 95% confidence intervals. Continuous variables (ab-
solute counts) between groups (dengue and non-dengue 
patients) were compared using Student’s (t) test. Binary 
logistic regression analysis was used to determine demo-
graphic and haematological predictors of dengue positive 
results. Probability (p- value) of less or equal to 0.05 was 
considered statistically significant.

Ethical Considerations
Ethical clearance was obtained from the Ethical Re-
view Committee of the Hubert Kairuki Memorial Uni-
versity teaching hospital, with approval number KH/
RE/HKM/10/19. Strict confidentiality was maintained 
throughout data collection and analysis process. No per-
sonal identifiers were included in data mining and data 
analysis was performed anonymously.

RESULTS
A total of 255 participants were enrolled out of 662 pa-
tients who were subjected to dengue test. Participants 
who did not meet the selection criteria were excluded. 
Those were patients who had inadequate information, 
or patients who did not have complete blood count re-
sults (figure 1). Among the enrolled, 188(73.7%) test-
ed positive for dengue while 67 (26.3%) tested negative. 
215(84.3%) were between 41 and 60 year of age, while 
8(3.5%) were below 20 years of age (Table 1)

Most of the participants(42.7%)were residing in Kinon-
doni Municipal. Sexes were equally distributed among 
dengue positive and negative patients. Those with pos-
itive dengue results had relatively low mean total white 
blood cell counts compared do dengue negative partici-
pants [Student’s test= -2.7; p value=.007 (figure 2)]. 
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In addition, mean lymphocyte count was significantly 
low in dengue patients compared to non-dengue patients 
[Students (t) test=-5.1; p<.001(figure 3)].

Patients with dengue had low mean platelet count com-
pared to non-dengue patients, but the difference was not 
statistically significant [Student’s test (t)=-0.86; p=.39 
(figure 4)].

After controlling the confounding variables by stratifica-
tion of total white blood count, lymphocyte count, and 
platelets, lymphocyte count was found to be highly assoc-

FIGURE 1. Screening and Enrolment Algorithm of Study 
Participants 

 FIGURE 2. Difference in Mean Total White Blood Cell 
Count between Dengue and Non-Dengue Febrile 
Patients at Kairuki Hospital, 2019

Mean total white blood cell count for dengue posi-
tive=4.7×10^9/L. Mean Total white blood cell count for dengue 
negative=5.6×10^9/L (Students (t) test= -2.7; p=.007)

FIGURE 3. Difference in Mean Lymphocyte Count 
between Dengue and Non-Dengue Febrile Patients 
at Kairuki Hospital, 2019

Mean lymphocyte for dengue positive=1.01 ×10^9/L. Mean 
lymphocyte count for dengue negative=1.61×10^9/L Students 
(t) test=-5.1; p<.001

 FIGURE 4. Difference in Mean Platelet Count between 
Dengue and Non-Dengue Febrile Patients At Kairuki 
Hospital, 2019 

Mean platelets count for dengue positive patients=202.7×10^9/. 
Mean platelets count for dengue negative patients=212.9×10^9/L 
(Student’s test (t)=-0.86; p=0.39); p=.39)
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ated with dengue positive results (Adjusted Odd Ratio 
=5.26 (95% CI=2.28-12.2; P value <.001) (table 2).



TABLE 1: Baseline Characteristics of Study Participants (N=255)

Variable 				    Dengue Test Results			      Chi-Square (X2)	 p-Value
				    Positive		 Negative 	 Total
				      N(%)	   	    N(%)		   N(%)		

Age of participants					   
Below 20 years			   8 (4.3)		  1 (1.5)		  9 (3.5)			   1.46		     .7
Between 21-40 years		  11 (5.9)		 3 (4.5)		  14 (5.5)		
Between 41-60 years		  156 (83.0)	 59 (88.1)	 215 (83.3)		
Above 60 years			  13 (6.9)		 4 (6)		  17 (6.7)		
Total				    118 (100) 	 67 (100) 	 255		
					   
Sex 					   
Male				    100 (53.2)	 30 (44.8)	 130 (51)		  1.4		     .24
Female 				   88 (46.8)	 37 (55.2)	 125 (49)		
Total 				    188 (100) 	 67 (100) 	 255 (100) 		
					   
Attendance (Month)  					   
April 				    70 (37.2)	 38 (56.7)	 108 (42.4)		  7.7		     .006***
May 				    118 (62.8)	 29 (43.3)	 147 (57.6)		
Total 				    188 (100)	 67 (100)	 255 (100)		
					   
Residence (Municipal)					   
Kinondoni			   84 (44.7) 	 25 (37.3)	 109 (42.7)		  4.6		     .31
Ubungo				   34 (18.1)	 12 (17.9)	 46 (18)		
Ilala				    24 (12.8)	 12 (17.9)	 36 (14.1)		
Temeke 			   18 (9.6)		 3 (3)		  21 (8.2)		
Kigamboni			   28 (14.9)	 15 (22.4)	 43 (16.9)		
Total 				    188 (100)	 67 (100)	 255 (100)
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age, haemorrhage and shock.18,33This indicates that most 
of the patients in our study had a mild disease (classical 
dengue) with low likelihood of mortality.33,28

These findings (normal platelets, haematocrit and leu-
copoenia) with lymphopenia being predominant sug-
gests that the current dengue infection could be the first 
exposure in most of the patients. Effective preventive 
measures are very important as further outbreaks with 
repeated infections will result into a more severe form 
of infection and possible increase in morbidity and case 
fatality.

CONCLUSION
Leukopenia and lymphopenia are the most common find-
ings in dengue patients in non-endemic areas like Dar es 
salaam. Lymphopenia is the most reliable predictor for 
dengue positive results among febrile patients with sim-
ilar signs and symptoms. Case defining signs and symp-
toms combined with these haematological changes may 
be used by clinicians as a guide to order confirmatory test 
for patients who are suspected to have dengue infection.

Acknowledgement: We acknowledge the support from 
Kairuki Hospital administration for their permissionto 
use the patients’ data and hospital laboratory staff for 
their support in dataretrieval.We also acknowledge the 
support from Irene Maokola (HKMU MalariaResearch 
Office) for data entry.

DISCUSSION
The findings from this study suggest that patients with 
dengue have leucopoenia compared to non-dengue fe-
brile patients. We have also demonstrated that lympho-
penia is highly predictive of dengue positive results. This 
is similar to other studies conducted in other parts of the 
world.15,24,25,26 Elevated lymphocytes with atypical mor-
phological features have been observed in some stud-
ies.27,14 However, we could not demonstrate the same in 
our study as we did not perform peripheral smears.

Elevated lymphocytes with atypical features have been 
associated with secondary dengue infection, which indi-
cates the role of immunological response, and differenc-
es in cytokines produced during the first and subsequent 
disease exposure.28,29 This could be the result of aug-
mented immune response due to secondary viral antigen 
exposure leading to a more severe form of the disease,a 
phenomenon also known as “the original antigenic sin”.30

Previous researches have demonstrated that cross reac-
tive non neutralising antibodies from a previous dengue 
serotype bind to the new serotype and facilitate entry 
into the cells through Fc-receptors leading to activation 
of T-lymphocytes with subsequent lymphocytosis.31,32

Contrary to other studies, thrombocytopenia and elevat-
ed haematocrit were not significant in dengue positivepa-
tients compared to dengue negative patients. This could 
be due to the fact that these features are more common 
in patients with severe symptoms such and vascular leak-
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ABSTRACT 
Background: Schistosomiasis remains a major public health problem in Kenya. Environmental factors are critical in 
creating a medium for growth and spread of schistosomiasis vectors. The study investigated the environmental factors 
influencing prevention and control of schistosomiasis infection in Mwea West Sub County, Kirinyaga County-Kenya. 
Methods: A multi stage sampling was used to identify four hundred and sixty-five (465) household. Analytical descriptive 
cross-sectional design that utilised quantitative data collection method was used. Data was collected using a pretested 
structured questionnaire and analysed using Chi square tests or Fisher’s exact tests where applicable. 
Results: Study results indicated a significant association p<.001 between household level of education, members being 
affected by floods during the rainy season and schistosomiasis infection. The result further indicates level of significance 
(p<0.047) in the association between sources of water in a household and schistosomiasis infection. No level of 
significance was posted between having a temporary water body in the area p (=.072) and schistosomiasis infection. 
In addition, there was no significant association between proximity to the nearest water source, p=.074 and proximity to 
the nearest health facility p=0.356 with schistosomiasis infection. 
Conclusions: The study recommends carefully designing safe water sources in order to match the goal of effectively 
controlling and reversing the trends of schistosomiasis infections. The community should be made aware of the risk factors 
of schistosomiasis including water utilised in the household’s alongside raising health seeking behaviours for diagnosis 
and treatment of schistosomiasis as a way of reducing the spread of infection.

 

ity control.3

The two (2) main species of schistosomiasis in Kenya 
are S. mansoni and S. haematobium with approxi-
mately 2.5 million people feared to be at risk of in-
fection.4

Transmission of schistosomes is said to be through hu-
man contact patterns to infested water, the presence 
of competent intermediate snail hosts, availability 
of suitable snail hosts habitats, and freshwater envi-
ronment contamination with stool/urine containing 
eggs. The distribution of the disease mainly depends 
on the presence of Bulinus spp. and Biomphalaria spp. 
as intermediate host snails for S. haematobium and S. 
mansoni, respectively.5

In Kenya, schistosomiasis occurs mostly in western, 
coast, and selected foci in central part of the country.6

Preventive anthelminthic chemotherapy usually 
through Mass Drug Administration (MDA) programs 
is the preferred and prioritised first line strategy rec-
ommended by the World Health Organization (WHO) 
to overcome the burden and morbidity inflicted by 
these infections. Additionally, interventions targeting 
improvement of access to Water, Sanitation and Hyg-  

BACKGROUND
Schistosomiasis is among the Neglected Tropical 
Diseases (NTDs) targeted for control by the World 
Health Organization.1 According to WHO, 218 mil-
lion individuals suffer from schistosomiasis globally 
while 700 million are at risk in 76 endemic regions. 
According to the report, Kenya was ranked among 
the 10 highest burden countries in the African region 
with almost 12 million people said to be in need of 
Preventive Chemotherapy (PC) while treatment cov-
erage approximated to be zero.2

The burden of schistosomiasis cannot be wished 
away with literature suggesting that the disease ac-
counts for an estimated 1.9 million Disability Adjust-
ed Life Years (DALYs) annually with 90% of the bur-
den currently concentrated in Africa. Though school 
age children have been the focus for both treatment 
and epidemiologic evaluation because of their high 
risk of infection, schistosomiasis infection and mor-
bidity risk extends to preschool-aged children, wom-
en of reproductive age, and other high-risk groups 
(e.g., car washers, fishermen, and rice farmers). This 
suggest that treatment of additional at-risk groups is 
required in order to achieve comprehensive morbid-
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iene (WASH) are encouraged as long-term a-nd sustain-
able control measure.7

Schistosomiasis has been known to contribute signifi-
cantly to lower social economic conditions in areas where 
it is endemic and causes a great deal of disability thus 
reducing the work performance among the infected in-
dividuals.8

Previous studies including the one conducted by Ministry 
of Public Health and Sanitation and Ministry of Educa-
tion in conjunction with Japan International Coopera-
tion Agency (JICA), initiated a schistosomiasis control 
program based on mass treatment in Mwea West Sub 
County. A total of 43,928 school age children from 86 
schools were de-wormed by trained school teachers. 
The prevalence of the parasitic infections in the 5 cohort 
schools was 38 % for S. mansoni before treatment. There 
was an overall parasitic re-infection rate of 16 % for S. 
mansoni, 6 months after treatment. The trend of re-in-
fection continued after treatment to 22 % in the second 
year, 31 % in the third year and 17 % in the fourth year.6

A proper understanding of disease prevalence and the ef-
fects of the environment will not only provide a useful 
tool for proper planning of effective control programmes 
but also form a basis of exploring other potential adverse 
health related effects instigated by schistosomiasis. This 
study aimed at investigating environmental factors influ-
encing the prevention and control of schistosomiasis in 
Mwea West Sub- County Kirinyaga County Kenya.

METHODS
Study Area
The study was conducted in Kangai and Thiba locations 
in Mwea West Sub County. Mwea Sub County is one of 
the 5 sub counties of Kirinyaga county. Kirinyaga County 
covers an area of 1,478.1 Square Kilometres. The County 
lies between 1158 M and 5380 M above sea level in the 
South and at the Peak of Mount Kenya respectively. The 
2019 Kenya Population and Housing Census (KPHC) put 
the population of the County at 610,411 and Mwea sub 
County at 125,9629. The mean annual rainfall is approxi-
mated to be 1200 and 1600 mm per year. The Sub Coun-
ty is home to Mwea irrigation scheme where a number 
of water canals crisscross the area supplying irrigation 
water to the farms and villages respectively. The main 
socio-economic activities include rice and horticultural 
farming.10 In a publication by Kenya National Bureau of 
Statistics (KNBS) and Society for International Develop-
ment (SID),11 only 34% of residents use improved source 
of water with only 35% of residents having homes with 
cement floors. According to the Kirinyaga County Inte-
grated Development Plan 2018 –202210, the county has 
202 health facilities comprising of 109 public health insti-
tutions, 39 Mission/NGO facilities and 54 private clinics.

The largest Mission Health facility is the Mwea Mission 
hospital, in Mwea Sub County. There are 3 level four hos-
pital facilities located in Kirinyaga Central, Gichugu and 
Mwea Constituencies. The County has 348 Early child-
hood development (ECD) centres, 326 primary schools, 
143 secondary schools and 29 tertiary institutions.

Study Design 
The study employed an analytical descriptive cross-sectio-

nal design adopting quantitative data approach to inves-
tigate environmental factors influencing the prevention 
and control of schistosomiasis in Mwea West sub–County 
Kirinyaga County.

Sample Size Determination
The minimum sample size was computed using the 
formula by.12 The current prevalence is unavailable, 
thus an assumed prevalence of 50% was used in the 
computation of the minimum sample size required 
for the study with a 5% margin of error and a design 
effect of 1.2%. The following equations provides the 
determination of the sample size.

Where;
n= is the minimum calculated sample size for popula-
tions greater than 10,000
Z= Standard errors from mean corresponding to the 
95% confidence level is 1.96
P= the target prevalence, assumed 50%, p=0.5	
d= the level of statistical significance (allowable error / 
precision) of 5%, d=0.05
DEFF= Design Effect 
Thus,

Allowing for a non-response rate of 1% gave a final 
adjusted sample size of 465 as below

 
Data Collection
The main instrument used for quantitative data collec-
tion was a structured questionnaire. The questionnaire 
was translated into Kiswahili. The investigators recruited 
research assistants who were conversant with Mwea Sub 
County and also who are proficient in the Kikuyu lan-
guage.

A total of 465 household heads were enrolled in the study 
by use of simple random sampling technique. Having car-
ried out probability proportional to size and identified the 
households that acted as the sampling frame, the former 
method was used in identifying the specific households 
visited using 10 as the nth in skipping 1 household to the 
other. A random walk was utilised in identifying the first 
household. The study largely used Last Birthday method 
for within household selection due to its accuracy.13 Prior 
to data collection that took a total of 7 days, 10 research 
assistants were recruited and trained for 2 days and a pre-
test conducted on the second day. In the evening of the 
same day, all gaps identified on the tool were correct-
ed accordingly before embarking on data collection. The 
training focused on the objective of the research, under-
standing of the questionnaire, modalities of data collec-
tion and how to collect data. During the training, both 
English, Swahili and kikuyu languages were used for bet-
ter understanding of the questionnaire. The main issues -
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captured in the questionnaire included socio-de-
mograp-hic characteristics and environmental factors. 
The 10 field assistants were employed to assist in admin-
istering the questionnaire under close supervision of the 
principal investigator and biostatistician. The question-
naire took an average of 30 to 35 minutes to administer

Data Management and Analysis
Quantitative data collected was entered into Microsoft 
Excel and Microsoft Access 2019 Office Application Soft-
ware and statistical analysis done after data validation. 
Data from the questionnaires were then fed into the 
IBM Software, the Statistical Package for Social Scientists 
(SPSS) version 23.14 Descriptive statistics including mean, 
or median, frequencies and proportions were appropri-
ately generated. Chi square test was used to test associa-
tions between variables. 

Ethical Considerations
This study was reviewed and approved by the KEMRI 
Ethical Review Committee (SSC/ERC protocol No. 2061). 
The study used questionnaires uniquely coded with re-
sults of each questionnaire being kept in strict confidence. 
Participating in the study was voluntary and participants 
could withdraw at any point. Participants were assured 
of confidentiality and that no names will appear in any 
report. Written informed consent was obtained from par-
ticipants before embarking on the study.

RESULTS 
Socio-Demographic Characteristics of the Respondents
Out of 465 participants, females formed the majority 
297(63.9%) with 292(63%) of the participants being 
married while 94(20.2%) of participants were either 
widowed, single or divorced. A majority of the partici-
pants 463(99.6%) were Christians with Muslims and 
others constituting only 2(0.4%). 66.7% of the total par-
ticipants had attained primary level education while the 
rest had either no formal education, secondary educa-
tion or post-secondary. Further analysis on occupation of 
the participants revealed that 368(79.1%) were farmers 
while less than 1% were unemployed as shown in Table 
1.

Environmental Factors associated with Schistosomiasis 
Infection
Less than half of the participants 212(45.6%) stated that 
they lived in mud houses, 187(40.2%) lived in wood-
en houses while majority 333(71.6%) of the respond-
ents’ houses had earthed floor. In addition, almost all 
447(96.1%) participants used pit latrines in their home-
stead and more than half 267(57.4%) of the participants 
used canal as their main source of water. Almost all par-
ticipants stated that the proximity to the nearest water 
source and a health facility from their homestead was 
between 1 and 5 kilometres (km) away while 358(77%) 
had temporary water bodies in their locality as shown in 
Table 2.

Associations between Demographics, Environmental 
factors and Schistosomiasis Infection
Table 3 summarises the results for the association be-
tween S mansoni infection and household demographic 
variables and environmental.

 

Generally, female participants had the highest infection 
than male participants, though not statistically significant 
(p=.060). Households with the highest primary education 
level were the most infected compared to those who had 
secondary level with a strong significance (p =.001). The 
results also show that the households were much likely 
436(93.8%) to be infected with S mansoni during rainy 
seasons with a strong significance (p=.0001). Source of 
water remain an important factor when it comes to in-
fections with households fetching their water from canals 
340(73.1%) and rivers 326(70.1%) likely to be infected 
(p=0.047) compared to the households getting piped wa-
ter and rainwater. Though a majority 330(71%) of the 
households indicated that they travel between 1 and 5 
km to their nearest water source and that they have tem-
porary water bodies like swamps and rivers 340(73.1%), 
no statistical significance was deduced. There was no sig-
nificance either between having suffered from S mansoni 
and proximity of homestead to the nearest health facility.

DISCUSSIONS
Most of the NTDs including Schistosomiasis control inter-
ventions are largely focused on preventive chemotherapy 
which is implemented through school based programs.8

According to our findings, males were more affected 
compared to female. The findings are similar to a study in 
Migori Kenya.15 In another study done in Sudan, though 
not statistically significant, boys were found more affect-
ed than girls.16

According to WHO, there is need for integrated ap-
proach to overcome the global impact of NTDs through 
5 interventions: innovative and intensified disease man-
agement; preventive chemotherapy; vector ecology and 
management; veterinary public-health services; and the 
provision of safe water, sanitation and hygiene.2 The per-
centage of households accessing improved source of wa-
ter for drinking is much less than the national figures that 
stands at 88.2% in urban and 59.1% in rural areas11 in-
dicating a significant problem in accessing this important 
basic need.

In our study, male were more affected than female and 
this concurs with a study in Northern Ghana17 and Zam-
bia18 that found high level of infection among male than 
female. Female did not show statistical significant associ-
ation with schistosomiasis infection in our study. There 
has been inconsistent association of sex with schistoso-
miasis infection. The association between gender and 
schistosomiasis infection varies in different communities 
where some studies have reported association with fe-
male gender.19 It is now clear that men and women have 
different water contact behaviour relating to activities 
among them swimming, fishing, farming and even doing 
laundry.

In our findings, the prevalence of schistosomiasis infec-
tion reduced with increase in education. The respondents 
with primary education level were more likely to be in-
fected in comparison to those who had reached second-
ary or post-secondary level of education with a statistical 
significance of p=.001. The education level may affect the 
behaviour and attitude of the individuals. For instance, 
those with low education may spend more of their time 
in water hence exposing themselves. In addition, they are
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TABLE 1: Socio-Demographic Characteristic of Respondents

Variable				              Response			                       Frequency (Percentage (%))

Gender	 					     Male						      168 (36.1%)
						      Female						      297 (63.9%)
Marital Status					     Married						     371 (63.0%)
						      Single						      45 (9.7%)
						      Divorced					     23 (4.9%)
						      Widow						      20 (4.3%)
						      Widower					     6 (1.3%)
Religion						     Christian					     463 (99.6%)
						      Muslim						     1 (0.2%)
						      Other						      1 (0.2%)
Level of Education				    No Formal Education				    34 (7.3%)
						      Primary Education				    311 (66.9%)
						      Secondary Education				    107 (23.0%)
						      Post-Secondary					    11 (2.4%)
Occupation					     Public Servant					     4 (0.9%)
						      Farmer						      368 (79.1%)
						      Business					     32 (6.9%)
						      Informal Employment				    59 (12.7%)
						      Not Employed					     2 (0.4%)
Age group (years)				    17-26years					     160 (34.4%)
						      27-36years					     132 (28.4%)
						      37-46years					     60 (12.9%)
						      46-56years					     49 (10.5%)
						      57-66years					     40 (8.6%)
						      67-76years					     18 (3.9%)
						      77-86years					     6 (1.3%)

ferent parasite lineages to which snail populations may 
not be well adapted, and (iv) Inundation following heavy 
rains helps sustain suitable habitat for free-swimming 
parasite larvae.

While it is clear that sanitation breaks the transmission 
cycle of many diseases, a number of factors influence the 
degree to which disease protection is afforded i.e season-
ality; which has general impacts on the transmission of 
schistosomiasis diseases. The season can also have im-
pacts on the sanitation facilities themselves with heavy 
rains causing pit latrines and sewerage systems to flood 
and become inoperable and possibly contaminate the en-
vironment. The current study finding concur with sys-
tematic review that found people with safe water and 
adequate sanitation having significantly lower odds of a 
Schistosoma infection.26

The present results reveal significance association be-
tween sources of water in a household and schistosomia-
sis infection. This concurs with a cross sectional study in 
South Africa where learners who went to an open source 
of water for their domestic needs had a 64.2% infection 
rate. In the same study, the prevalence increased with 
decreasing distance to the water body.27 The frequency 
and type of water contact also depend on water sources 
and its availability in the community.28

There was no significant association between proximity 

likely not to use protective gears while at their working 
sites. Our study is similar to a study by19 which revealed 
that those educated had significantly better knowledge 
on the signs and symptoms, transmission (snail) and pre-
vention of schistosomiasis when compared to their coun-
terparts. It is also similar to a cross sectional community 
based field study conducted in Nigeria where the risk of 
infection was higher in those with primary school educa-
tion.20 In contrast, a previous study from Uganda found 
no significant association between educational level and 
the level of knowledge on schistosomiasis.21 As far as ed-
ucation plays an important role in people’s perceptions 
and practices of controlling schistosomiasis,22 previous 
studies from Africa and Asia showed that the odds of 
having lower knowledge about schistosomiasis were sig-
nificantly higher in the respondents who had primary 
education level or below.23,24

Study results indicate that there is a significant associa-
tion between households being affected by floods during 
the rainy season and household members having schis-
tosomiasis infections. The findings are similar to a study 
done in Eastern China where there was high number of 
human infections that occurred during flooding of the 
lake.25 It is key to note that; (i) floods and associated sed-
iment input create and sustain suitable snail habitat, (ii) 
floods are a major source of introduction and re-intro-
duction of snails, (iii) floods lead to the admixture of dif-
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TABLE 2: Distribution of Responses on Environmental Factors

Questions				         Response		         Frequency (n=465)		           Percentage

Type of house structure?			   Concrete Blocks			  25				    5.4
					     Stone Building			   41				    8.8
					     Mud House			   212				    45.6
					     Wooden			   187				    40.2
Type of flooring in the house?		  Cement/tiles			   67				    14.4
					     Wooden planks			  61				    13.1
					     Earth/Sand			   333				    71.6
					     NA				    4				    0.9
Type of toilet in the homestead?	 	 Toilet				    5				    1.1
					     Pit latrine			   447				    96.1
					     None				    10				    2.2
					     Other				    3				    0.6
Source of water for drinking?		  Piped/tap water			  13				    2.8
					     Rainwater			   23				    4.9
					     Stream/river			   148				    31.8
					     Canal				    267				    57.4
					     Others				    14				    3
Distance to the water source 		  Less than km			   1				    0.2
					     1km-5km			   460				    98.9
					     6km-10km			   2				    0.4
					     11km-15km			   2				    0.4
Presence of swamps/rivers in		  Yes				    358				    77
					     No				    107				    23
Distance to health facility 		  1km-5km			   461				    99.1
					     6km-10km			   3				    0.6
					     11km-15km			   1				    0.2

to the nearest water source, and schistosomiasis infection 
in the current study and this does not concur with pre-
vious studies which revealed that community proximity 
to an open water source showed a very strong associa-
tion with infection. This could be attributed to the fact 
that majority of the respondents were living within the 
vicinity of the water bodies given that the area is major-
ly an agricultural area. In a study by29 which reported 
that fetching of water and living close to a stream and/
or a water pool were identified as significant risk factors 
for Schistosomiasis infections. Studies show that human 
contact with cercariae infested water cause Schistosoma 
infection hence prevention of such water contact can 
prevent the transmission of the parasite. However, re-
searchers argue that though safe water supplies reduce 
such water contact, total prevention of the parasite may 
not be possible due to the difference proportion of water 
contact geared by the different culture, socio economic 
differences and environmental factors.26

Limitations 
The study site being largely an irrigation scheme might 
show a high prevalence. We did not carry out a compar-
ative study with a different study area that could have 
given us a better picture on the effects of environment 
and schistosomiasis infection. Participants might have al-
tered their response or might have had a recall bias on 

whether they had suffered from schistosomiasis. The re-
sults should therefore be interpreted with caution.

CONCLUSIONS/SIGNIFICANCE
Results from this study suggest that flood prevention and 
mitigation strategies need to be put in place in flood prone 
areas because these populations are exposed to greater 
health problems like communicable diseases e.g schisto-
somiasis. Providing efficient health education to people 
residing in schistosomiasis endemic areas is imperative 
for an effective and sustainable control programme. Our 
review suggests that increasing access to safe water and 
adequate sanitation are important measures to reduce 
the odds of schistosome infection.

The study recommends designing and construction of 
safe water sources in order to match the goal of effec-
tively controlling and reversing the trends of schistoso-
miasis infections. The community should be made aware 
of the risk factors of schistosomiasis alongside raising 
health-seeking behaviours for diagnosis and treatment of 
schistosomiasis as a way of reducing the spread of infec-
tion.
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TABLE 3: Distribution of Environmental Factors and Having Suffered From Schistosomiasis Infection

Description				    Having suffered from 				        Statistical Significance
					     S mansoni infection		  n (%)
					     Yes n(%)		 No n(%)		

Gender of the respondents				  
	 Male				    158(94.0)	 7(6.0)		  168(100)		  p=.060
	 Female				    268(90.2)	 29(9.8)		 297(100)	
Level of Education of the respondents				  
	 Primary				   112(36.01)	 199(63.99)	 311(100)		  <.001
	 Secondary			   48(44.86)	 59(55.14)	 107(100)	
	 Post-Secondary			  5(45.45)	 6(54.55)	 11(100)	
	 Not Educated			   2(5.88)		 32(94.12)	 34(100)	
Member of household infected by
schistosomiasis during rainy season				  
	 Yes				    181(93.8)	 12(6.2)		 193(100)		  <.001
	 No				    68(53.1)	 60(46.9)	 128(100)	
Sources of Water				  
	 Pipe/Tap Water			   6(46)		  7(54)		  13(100)			  p<.047
	 Rain Water			   19(83)		  4(17)		  23(100)	
	 Stream/River			   103(70)		 45(30)		  148(100)	
	 Canal				    94(73)		  73(27)		  267(100)	
	 Other				    8(62)		  3(38)		  13(100)	
Proximity of homestead to the
nearest water source				  
	 Less than 1km			   0(0)		  1(100)		  1(100)			   p= .074
	 1km-5km			   326(71)	1	 34(29)		  460(100)	
	 6km-8km			   2(100)		  0(0)		  2(100)	
	 11km-15km			   2(100)		  0(0)		  2(100)
Presence of temporary water bodies such as swamps and rivers in the area				  
	 Yes				    261(73)		 97(27)		  358(100)		  p=.072
	 No				    69(64)		  38(36)		  107(100)	
Proximity of homestead to the nearest health facility				  
	 1km-5km			   326(71)		 135(29)		 461(100)		  p=.356
	 6km-10km			   2(100)		  0(0)		  2(100)	
	 11km-15km			   1(100)		  0(0)		  1(100)	
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ABSTRACT
Background: Injuries are a public health concern accounting for 2.78 million fatalities globally. Welders are exposed 
to a broad range of injuries (e.g. cuts, burns, eye injuries, skin irritations, and musculoskeletal disorders) and yet, there 
is paucity of information on context specific determinants to inform injury prevention and control. This study determined 
the factors associated with occupational injuries among welders in Uganda. 
Methods: A cross-sectional study was conducted among welders in Wakiso District, Uganda. Pretested and translated 
questionnaires were used to collect data from 327 randomly selected respondents using face to face interviews. 2 
parishes were purposively selected, and 20 metal workshops were systematically selected in each parish. Descriptive 
statistics and adjusted odds ratios were computed
Results: A high prevalence 287 (87.8%) of self-reported occupational injuries was found among welding workers with 
cuts/burns 242 (84.3%) and eye injuries 180 (62.7%) reported as the most sustained injuries. Occupational injuries 
were associated with being a causal labourer with informal training (AOR 4.70 (2.03-10.84)) and working for longer 
hours (AOR 2.63 (1.26-5.51)). Those with more work experience were less likely to be involved in occupational injuries 
(AOR 0.30 (0.11-0.84)).
Conclusions: The prevalence of occupational injuries among small-scale welding workers was high and this was as-
sociated with learning their trade at work and working for longer hours. Mitigation measures that focus on safety at 
workplace, advocating for capacity training, and enforcement of workplace regulations should be instituted.

 

activities such as heavy lifting, cutting, polishing and 
joining of metal pieces through gas and/or metal-arc 
welding. Such activities expose the workers to both 
safety and health hazards such as fire, noise, elec-
tric shock, tips and falls, glare and ergonomic haz-
ards.6-8 The high prevalence of occupational injuries 
among the welding workers is usually attributed to 
individual and workplace factors such as age, lack of 
institutional training, work experience, long working 
hours, failure to implement safety regulations, alco-
hol/tobacco use and use of sub standardised Personal 
Protective Equipment (PPE).

Uganda has a legal framework under the Occupation-
al Safety and Health (OSH) Act 2006 that provides 
the rights, duties and responsibilities for workers to 
ensure work place safety.9 However, progress in re-
ducing the incidence of occupational injuries remains 
sub optimal since the compliance to OSH require-
ments has been documented to be low among weld-
ers and it has been attributed work environment and 
negligence of welders.10,11 Most studies conducted in 
the Ugandan context have largely focused on knowl-
edge, attitudes and practices towards utilisation of sa-

BACKGROUND

Occupational injuries are a global public health 
concern with more than 2.78 million fatalities 

and approximately 374 million non-fatal occupa-
tional injuries sustained annually at workplaces.1 In 
the recent years, Low and Middle- Income Countries 
(LMICs) have accounted for three quarters of the 
global burden of fatal occupational injuries which is 
not the case in developed countries that have seen 
a steady decline.2 In LMICs, standards and practices 
are below acceptable levels due to the laxity in the 
enforcement of occupational health and safety regu-
lations.3 Across the African region, welders continue 
to content with the effects of occupational injuries 
and yet there is inadequate literature on the injury 
burden. In Uganda, Micro, Small, Medium Enterpris-
es (MSMEs) Enterprises play a vital role in creating 
employment and contributes 20% to the country’s 
Gross Domestic Product (GDP).4 However, occupa-
tional hazards and injuries continue to be a burden 
especially among people working in Small Scale Met-
al Workshops (SSMW).5

People who work in SSMW indulge in high exposure 
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safety and health practices among welders12,13 with limit-
ed information on the factors. Estimating the prevalence 
of occupational injuries and associated factors among 
welders is important in generating information that will 
guide injury prevention and control programs among 
welders. The purpose of this study was to estimate the 
prevalence of occupational injuries and associated factors 
among welders in Uganda.

METHODS
Study Design 
A descriptive cross-sectional study that utilised quantita-
tive data collection methods was conducted between Oc-
tober 2018 and January 2019. This study was conducted 
among welders working in SSMW within Kajjansi town 
council, Wakiso district.

Study Setting
The study was conducted in Kajjansi town council, a 
peri-urban area found in Wakiso district, Uganda. Wakiso 
District is located in the central southern part of the Cen-
tral Region of Uganda and has an estimated population of 
1,997,418.14 Kajjansi town council is situated in Ssisa Sub 
County approximately 16 kilo metres South of Kampala, 
the capital of Uganda. Kajjansi town council is made up of 
12 parishes which are both rural and urban. Majority of 
the population are employed in informal businesses such 
as hairdressing, carpentry, tailoring, welding among oth-
ers. The numerous informal welding workshops found 
in Kajjansi town council employ a significant population 
within the town council.

Sample Size Estimation
The study sample size (n) was calculated using the Les-
lie Kish formula (1964) at 95% Confidence Interval (Z), 
a Prevalence (P) of occupational injuries among welders 
working in SSMW was assumed at 50%, Marginal Error 
(ɛ) of 5.5% and a 10% non-response rate was used.

Z = 1.96 (standard normal deviate at 95% confidence in-
terval)

Adjusting for non-response
		  n = 318 + 318 x 10%
		   = 349

Therefore, the study sample size was 349 respondents. 
However, we collected information from 327 respon-
dents.

Sampling and Data Collection
Sampling Procedure
Two (2) parishes in Kajjansi town council i.e. Namulanda 
and Kitende were purposively selected for the study. 20 
metal workshops were systematically selected from each 

parish. Respondents from each workshop were then ran-
domly sampled and a number proportionate to the exist-
ing number of people was selected. A maximum number 
of 10 respondents per workshop were selected random-
ly. The inclusion criteria included: being at least aged 18 
years, currently working at SSMW for at least 6 months 
and being present at the time of the study. Exclusion cri-
teria included being absent at the time of the study, refus-
al to consent and not being in a good mental health i.e. 
being under the influence of alcohol or illicit drugs.

Data Collection 
A questionnaire with both open-ended and closed-ended 
questions was used. It included sections on; socio-demo-
graphic data, job description, PPE ownership and utilisa-
tion, workplace condition and morbidity of injuries. The 
questionnaires were developed in English then translated 
to the local language, Luganda. Pretesting of the ques-
tionnaires was done to ascertain reliability, validity and 
quality of the study. 2 research assistants were trained 
on the data collection techniques and were briefed about 
the study objectives. Informed consent was sought from 
eligible respondents and the questionnaire was adminis-
tered in Luganda at a place of convenience and privacy 
to the participant. Data was collected through face to face 
interviews and interviews took an average of 15 minutes 
per participant. Occupational injuries were self-reported 
as respondents were asked about injury history within 
the past 1 year prior to the study.

Data Management and Analysis
Data collected was checked daily for any inconsistencies 
and incompleteness. Data was entered using EpiData 3.02 
software, later cleaned and analysed using STATA 14.0 
(StataCorp, Texas, USA) analytical software. Descriptive, 
Bivariate and Multivariate data analyses were done. Fre-
quencies and percentages were used to describe the vari-
ables while Crude Odds Ratios (COR) and Adjusted Odds 
Ratios (AOR) at 95% confidence intervals and p-values 
of ≤0.05 were presented in tables and later interpreted.

Ethical Approval and Consent to Participate
This study was approved by the Makerere University 
School of Public Health Research and Ethics committee. 
Permission to conduct this study was sought from Kajjan-
si Town council, Wakiso district and informed consent 
was sought from all the study respondents.

RESULTS
Socio Demographic Characteristics
The questionnaire completion rate was at 327(93.7%). 
All respondents were males with a mean age of 25 years 
(SD±8.08). Most respondents, 206(63.0%) were below 
25 years and 147(45.0%) had attained primary level ed-
ucation. More than half of the respondents, 209 (63.9%) 
had worked for less than 5 years.

Workplace Characteristics
Almost all of the respondents, 316 (96.6%) indulged in 
cutting of metal pieces. Majority of the respondents 205 
(62.7%) were casual labourers who got the skill through 
on the job learning and more than half, 247(75.5%) 
worked for 8 hours and above per day. More than three 
quarters of the respondents 301(92.0%) had work targe-
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TABLE 1: Workplace Characteristics

Variable						      Frequency (n=327)			   Percentage (%)

Roles at the workshop*		
Heavy lifting							       145					     44.3
Cutting								       316					     96.6
Welding 							       295					     90.2
Painting 							       167					     51.1
Training attained		
Institutional training						      122					     37.3
Causal labourer (No formal training)				    205					     62.7
Work hours per day		
Below 8 hours							       68					     20.8
8 hours and above						      247					     75.5
Do have work targets		
Yes								        301					     92.0
No 								        26					     8.0
Work experience (years)		
Below 5 years							       209					     63.9
5 years								        23					     7.0
Above 5 years							       95					     29.1

*-Multiple response

TABLE 2: Occupational Injuries Sustained in the Past One Year among Metal Workshop Workers

*-Multiple response
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ts and more than half of the respondents 209 (63.9%) 
had below 5 years of work experience (Table 1).

Prevalence of Occupational Injuries
The overall prevalence of occupational injuries among w- 

Variables						      Frequency (n=327)			   Percentage (%)

Sustained any occupational injuries? 		
	 Yes							       287					     87.8
	 No 							       40					     12.2
Injuries sustained*						      n=287	
	 Burns and cuts						      242					     84.3
	 Eye strain						      180					     62.73
	 Head and back injuries 					     99					     34.5
	 Falls and trips						      57					     19.8
	 Fractures						      84					     29.3
PPE ownership		
	 Yes							       317					     96.9
	 No							       10					     3.1
PPE utilisation							       n=317	
	 Yes							       312					     98.4
	 No						       	 5					     1.6
Type of PPE used*						      n=317	
	 Goggles							      287					     90.5
	 Face masks						      110					     34.7
	 Gloves							       241					     76.0
	 Overall and boots					     254					     80.1



TABLE 3: Factors Associated with Occupational Injuries among Welders

Variable			   Occupational Injuries			   Crude Odds Ratio		  P-value
									         (COR) at 95%
									         Confidence Interval (C.I)
				    Yes		  No		
				    F	 %	 F	 %		

Age groups (years)
	 Below 25		  184	 64.1	 22	 55.0
	 26-35			   68	 23.7	 7	 17.5		  1.16 (0.47-2.84)		  .743	
	 Above 35		  35	 12.2 	 11	 27.5		  0.38 (0.16-0.85)		  .019*	
Education level
	 Never went to school	 29	 10.1	 4	 10.0
	 Primary			  134	 46.7	 13	 32.5		  1.42 (0.43-4.68)		  .562
	 Secondary/tertiary	 124	 43.2	 23	 57.5		  0.74 (0.24-2.31)		  .609
Marital status
	 Single/ divorced	 190	 66.2	 29	 72.5
	 Married			  97	 33.8	 11	 27.5		  1.35 (0.64-2.81)		  .429
Work experience (years)	
	 Less than 5 years	 192	 66.9	 17	 42.5
	 5 years			   19	 6.6	 4	 10.0		  0.42 (0.13-1.38)		  .153
	 Above 5 years		  76	 26.5	 19	 47.5		  0.35 (0.17-0.72)		  .004*
Training attained
	 Institutional training	 96	 33.4	 26	 65.0
	 Causal labourer		 191	 66.6	 14	 35.0		  3.69 (1.85-7.40)		  <.001
	 (No formal training)										        
Work hours
	 Below 8 hours		  69	 24.0 	 18	 45.0	
	 8 hours and above	 218	 76.0 	 22	 55.0		  2.58 (1.31-5.10)		  .006*	
Have work target?
	 Yes			   269	 93.7	 32	 80.0
	 No			   18	 6.3	 8	 20.0		  0.27 (0.11-0.66)		  .005*
Tobacco use
	 Yes			   17	 2.9	 1	 2.5
	 No			   270	 94.1	 39	 97.5		  0.41 (0.05-3.15)		  .389
Alcohol use
	 Yes			   35	 12.2	 11	 27.5
	 No			   252	 87.8	 29	 72.5		  2.73 (1.25-5.95)
													             .011*

*-Statistically significant at P<.05
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for 8 hours and above (COR=2.58, CI=1.31-5.10, P=.006) 
and consume alcohol (COR=2.73, CI=1.25-5.95, P=.011) 
were more likely to have sustained occupational injuries 
(Table 3).

At multivariate analysis after controlling for potential 
confounders, work experience of more than 5 years 
(AOR=0.30, CI=0.11-0.84, P=.021) and working without 
targets (AOR=0.20, CI=0.07-0.57, P-value=.002) were 
protective while working as a casual labourer (AOR=4.70, 
CI=2.30-10.84, P<.001) was significantly associated with 
occupational injuries (Table 4).

DISCUSSION
Majority of the respondents were below 25 years of age-

elders was 287 (87.8%) and majority of which 242 
(84.3%) had sustained burns/ cuts. Almost all of the re-
spondents, 317 (96.9%) owned PPE and 312 (98.4%) 
utilised their PPE during work. Most of the respondents, 
287(90.5%) used goggles during their work (Table 2).

Factors Associated Occupational Injuries among Welders
At bivariate analysis; those aged above 35 years 
(COR=0.38, CI=0.16-0.85, P=0.019), those who had 
worked for more than 5 years (COR=0.35, CI=0.17-0.72, 
P=.004) and those who had no work targets (COR=0.27, 
CI=0.11-0.66, P=.005) were less likely to have sustained 
occupational injuries. Respondents who worked as caus-
al labourers (COR=3.69, CI=1.85-7.40, P<.001), worked 
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TABLE 4: Factors Influencing Occupational Injuries among Small-Scale Metal Workshop Workers

Independent variable		  Crude Odds Ratio 		  Adjusted Odds Ratios 			   P-value
				    (COR) at 95% 			   (AOR) at 95%
				    Confidence Interval (C.I)		  Confidence Interval (CI)

Age				    0.97 (0.93-1.01)		  1.04 (0.98-1.11)			   .153
Work experience (years)
	 Less than 5 years
	 5 years			   1.16 (0.47-2.84)		  0.35 (0.10-1.27)			   .112
	 Above 5 years		  0.38 (0.16-0.85)		  0.30 (0.11-0.84)			   .021*
Training attained
	 Institutional training
	 Causal labourer		 3.69 (1.85-7.40)		  4.70 (2.03-10.84)			   <.001*
	 (No formal training)
Work hours
	 Below 8 hours	
	 8 hours and above	 2.58 (1.31-5.10)		  2.63 (1.26-5.51)			   .010*	
Have work target?
Yes
No 				    0.27 (0.11-0.66)		  0.20 (0.07-0.57)			   .002*

*-Statistically significant at P<.05

training provided is skills-based and little attention is giv-
en to safety.33,34 Similar findings were found in studies 
conducted in Nigeria, Nepal and Pakistan.17,34,35

This study found out that those welding workers who did 
not have work targets to be less likely to have sustained 
occupational injuries and this could be attributed to suffi-
cient time allocated to accomplish a task. A review of lit-
erature showed that 8 hours per5 days per week is maxi-
mum exposure limit recommended to welding workers.36 
Workers with work targets tend to work beyond 8 hours 
or more than 5 days per week thus becoming more sus-
ceptible to making errors that make them sustain occu-
pational injuries.33,37

In this study, it was established that workers with more 
than 5 years of work experience were less likely to have 
sustained occupational injuries. These findings are simi-
lar to those found in studies conducted in Northern Ni-
geria and southern India11,38 and this has been attribut-
ed to the appropriate use of PPE as a result of previous 
exposure to injuries and hazard awareness amongst the 
experienced welding workers.27,39 Supportive supervision 
should be provided to inexperienced workers in order to 
ensure guidance and knowledge sharing on issues related 
to occupational safety.

Limitation: The study was cross sectional in design and 
therefore causality was not possible to assess. The results 
could have been affected by recall bias as the respondents 
were required to remember their experience. Neverthe-
less, the study gives an insight on the factors associated 
with occupational injuries among welding workers in a 
peri-urban setting. This information is important for de-
signing appropriate strategies and interventions to curtail 
occupational injuries through implementation of work-
place regulation.

and had attained primary level education. Uganda’s de-
mographic profile indicates that majority of the popula-
tion are predominantly the youth who are employed in 
the informal sector.15 This finding is consistent with those 
found in similar studies conducted in Nepal and India 
where welders were predominantly male under the age 
of 25 years.16-19

The overall prevalence of occupational injuries among 
welders working in small scale metal workshops was 
high at 87.8%. These findings are consistent with those 
found by other similar studies conducted in South India, 
Nigeria and Kenya.16,20,21 This high prevalence of occupa-
tional injuries is due to inadequate enforcement of OSH 
legislation, inadequate professional job training and inad-
equate awareness OSH issues related to welding.12,22

Burns and cuts on the hands and fingers were the most 
prevalent occupational injuries sustained and these find-
ings are consistent to those found in Eastern Uganda, Ni-
geria, Iran and coastal South India.12,20,23,24 A review of 
literature showed that most welders are highly aware of 
eye protective devices since eye injuries are perceived to 
be more severe than other injuries.20,25,26 Goggles were 
the commonest PPE used, these findings are consistent 
with those found in India and Ethiopia.16,19,27 This could 
be attributed to the high awareness about the instant 
health implications of welding flash light that arise during 
metal-arc/gas welding and low perception of occupation-
al risk to other body parts.28-32 This finding implies that 
most of the welding workers prioritise eye safety to other  
body parts.

The finding that causal labourers with no formal train-
ing were approximately four times more likely to have 
sustained occupational injuries as compared to their 
counterparts indicates that the unprofessional on-the-job 



CONCLUSION
The prevalence of occupational injuries among small-
scale welding workers was high and this was associated 
to the unprofessional on-the-job learning and working 
for more than 8 hours. These findings call for advocacy 
for integrating occupational safety and health aspects in 
the on-the-job trainings amongst welding workers. Exist-
ing workplace regulations should be upheld by law en-
forcement officers and Public health department to en-
sure employers are not overworked at their workplaces.
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