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ORIGINAL ARTICLE

Victims and Perpetrators of Intimate Partner Violence Among
Sexually Active Youth in a Community With a High HIV
Prevalence in Western Kenya
Barbara Burmen,a George Olilo,a Ester MMakangaa

aCentre for Global Health Research, Kenya Medical Research Institute, Kisumu, Kenya
Correspondence to Barbara Burmen (drburmen@gmail.com).

ABSTRACT
Background: Physical intimate partner violence (IPV) is an important risk factor for sexually transmitted infections,
including HIV. We set out to determine the prevalence and correlates of IPV among youth aged 15 to 24 years – in a
community with a high HIV prevalence – with a view to recommending strategies to address IPV.
Methods: We analysed data from an HIV seroprevalence survey, which included participants aged 13 years and above
and was conducted between November 2012 and December 2014 in Gem Subcounty, Siaya County, Western Kenya.
Participants between 15 and 24 years old (youth) were described as “perpetrators of IPV” if they had done anything to
physically hurt their sexual partners in the previous year and as “victims of IPV” if they had been physically hurt by a
sexual partner in the same timeframe. Logistic regression was used to determine factors associated with being either a
victim or perpetrator of IPV.
Results: Of 1,957 participants included in the analysis, 142 (7%) were victims of IPV, and 77 (4%) were perpetrators of
IPV. Victims were likely to be women (adjusted odds ratio [AOR] 7.9; 95% CI, 3.6 to 17.5), in a relationship or married
(AOR 3.1; 95% CI, 1.8 to 5.4), and to have had multiple lifetime sexual partners. Victims of IPV were also more likely
than not to have been subjected to sexual violence in the past (AOR 1.9; 95% CI, 1.0 to 3.4) or recently (AOR 3.9;
95% CI, 2.2 to 6.8). Perpetrators were likely to be men (AOR 2.1; 95% CI, 1.2 to 3.7), with 5 or more lifetime sexual
partners (AOR 2.8; 95% CI, 1.3 to 6.3), and to have committed sexual violence recently (AOR 2.9; 95% CI, 1.1 to 7.7).
Conclusion: There was a high prevalence of IPV among sexually active youth in this rural community. Study participants
were recurrent victims or perpetrators and reported behaviours that put them at risk of HIV acquisition. Health programmes
should screen for IPV victims and perpetrators using identified characteristics. Existing policies regarding gender-based vio-
lence should be enforced, and future research should focus on the impact of IPV prevention programmes.

INTRODUCTION

In 2017, 1.8 million new HIV infections and 36.9 mil-
lion people living with HIV were reported worldwide.

Two-thirds of those new infections and 25.7 million of
the people living with HIV were from in sub-Saharan
Africa.1 Youth aged 15 to 24 years accounted for
42% of new HIV infections in people aged 15 years and
older. In 2012, globally, young women aged 15 to
24 years had HIV infection rates twice as high as young
men and accounted for 22% of all new HIV infections,
including 31% of new infections in sub-Saharan Africa.2

Globally, 10% to 69% of women report having
been assaulted by an intimate male partner.3 Physical

intimate partner violence (IPV) is an important risk factor
for sexually transmitted infection and HIV transmission.4,5

Research has shown that interrelationships between IPV
and other forms of violence also increase the risk of HIV
transmission.6 In Zambia, among ever-married women,
those who had experienced any form of IPV were twice as
likely to beHIV-positive comparedwith thosewhohadnot
experienced IPV.7 IPV has also been linked to poor HIV
testing and antiretroviral therapy uptake8 as well as poor
antiretroviral therapy outcomes.9

In 2015, HIV acquisition among youth aged 15 to
24 – who formed 20% of the population – constituted
more than half of all new HIV infections and one-fifth of
people livingwithHIV inKenya.10 LowHIV testing uptake
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and linkage to care rates have been shown among children,
adolescents, and young adults in Kenya.11 Combating IPV is
likely to reduce the spread of HIV and improve the uptake of
HIV health services. The general strategy to combat IPV can be
either preventative or therapeutic6; however, this requires
identifying actual or potential victims and perpetrators of IPV.

We set out to determine the prevalence of IPV among
youth within the Kenya Medical Research Institute and U.S.
Centers for Disease Control and Prevention (KEMRI/CDC)
Health and Demographic Surveillance Area (HDSA). We
also aimed to determine factors that correlate with IPV, with
a view to recommending strategies to prevent and address
IPV in the Western Region of Kenya, an area with a high
HIV burden.

METHODS

Study Design and Setting
KEMRI/CDC’s research and public health collaboration
conducted a cross-sectional survey within its HDSA in
Gem Subcounty, Siaya County, Western Kenya, between
January 2013 and February 2014. The KEMRI/CDC HDSA
has a population of approximately 218,376 people living in
70,505 households within 3 regions: 61,707 in Asembo,
78,874 in Gem, and 77,795 in Karemo. As there had been
minimal research and intervention activities rolled out in
Gem, it was an ideal community for assessing the effects of
new interventions. Gem’s population is culturally homoge-
neous and survives on subsistence farming and fishing; over
95% are members of the Luo tribe, and 50% are younger
than 13 years of age. Detailed descriptions of the study design
and methods are described in our other papers.12,13 The sur-
vey aimed to evaluate HIV risk behaviours, HIV serostatus,
and HIV prevention interventions.

Study Population
The study population in the main survey included all
persons aged 13 years of age or older, who lived within the
selected compounds, had spent the previous night in the des-
ignated households, and consented to participate in the
study. Individuals who did not consent to participate were
excluded. We restricted our analysis to youth aged 15 to
24 years,14 who had been sexually active in the past year,
and had answered questions about ever having been a victim
or perpetrator of IPV.

Sampling
Of 14,501 compounds registered in Gem in 2010, we
randomly selected 6,000, partly by community sampling
(750 households) via a participatory community event
and partly by computer-generated statistical sampling
(5,250 households) conducted by the HDSA data team.
The study statistician randomly sampled the remaining

compounds using a computer. Details of these sampling
methods are described by Phillips-Howard et al.15

Data Collection
For all participants, interview topics included participant
demographics, sexual behaviour, and utilisation of HIV
health services. From data collected during the survey, we
extracted a database of persons aged 15 to 24 to address our
research questions.

Outcome Variable Definitions
For this analysis, we adapted the United Nations definition of
IPV to include only ‘physical harm from a current or former
intimate partner’.16 Participants were described as “victims of
IPV” if they answered “yes” to the question, ‘Has any of your
sexual partners, in the last year, hit, slapped, kicked, or done
anything else to hurt you physically?’ Participantswere iden-
tified as “perpetrators of IPV” if they answered in the affirm-
ative to the question, ‘Have you, in the last year, hit, slapped,
kicked, or done anything else to physically hurt any of your
sexual partners?’

Definitions of Independent Variables of Interest
A sexual partner was described as a “recent sex partner” if
he or she had been a sexual partner of the intervieweewithin
1 year preceding the interview. Study participants were
described as “single” if they reported not having a romantic or
cohabiting partner or spouse at the time of interview, including
if they were separated or widowed. “In a relationship or mar-
ried” was defined as participants who were in a monogamous
or polygamous relationship, cohabiting, or married.

Participants were characterised as having ever been sub-
jected to “sexual violence in the past” if they answered “yes”
to the question, ‘Have you ever been forced to have sex?’
Participants who had been subjected to “sexual violence
recently” were those who answered in the affirmative to the
question, ‘In the last 12 months, has partner X forced you to
have sex?’ Depending on the interviewee's sexual history,
“partner X” referred to any of the interviewee’s 3most recent
sexual partners in the year preceding the interview.
Conversely, participants had committed “sexual violence
recently” if they answered affirmatively to the question, ‘In
the last 12 months, have you forced any of your sexual part-
ners to have sex?’

Participants were described as ever having experienced “a
condom error”with a recent sexual partner if they answered
“yes” to the any of the following questions: ‘While using con-
doms with partner X, did you ever put on the condom after
you had already started having sexual intercourse?’, ‘Did
you ever take off the condom before you were finished hav-
ing sexual intercourse?’, ‘Did the condom you were using
ever slip off during sex orwhile pulling out?’, or ‘Did the con-
dom you were using ever break or leak during sex or while
pulling out?’
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Data Analysis
Proportions were used to describe participant characteristics.
Chi-square or Fisher’s exact tests were used to compare
participants according to their history of having been sub-
jected to or having perpetrated IPV. Logistic regression was
used to determine factors associated with being either vic-
tims or perpetrators of IPV. Variables that attained a P value
less than .2 in the univariate analysis were included in the
multivariate logistic regression model. Using backward elim-
ination criteria, variables that had a P value less than .1 were
retained in the multivariate model. Variables that had a P
value less than .05 were considered significant. Crude odds
ratios, which explained the relationship between a given
variable and the outcome, were reported. Adjusted odds
ratios (AORs), which included the influence of other varia-
bles on the outcome, were also reported. All estimates were
reportedwith 95% confidence intervals (CIs).17 Analysis was
done using Statistical Analysis Software (SAS), version 9.2
(SAS Institute Inc., Cary, NC, USA).

Ethical Approval
Permission to conduct this study was granted by the Kenya
Medical Research Institute Ethics Review Committee (SSC
No. 1801).

RESULTS

Participant Selection
Of 14,116 interviewees, 5,225 (37%) were youths,
1,992 (38%) of whom had been sexually active in the previ-
ous 12 months. Among these, 1,957 (98%) answered ques-
tions regarding having ever been subjected to or having ever
perpetrated IPV (Figure).

Participant Characteristics
Of the 1,957 participants included in the analysis, the major-
ity were aged 19 to 22 years (n=1,002; 51%), female
(n=1,174, 60%), single (n=993, 51%), had primary or below
primary-level education (n=1,349, 69%), and engaged in
some form of employment (n=1,054, 54%).

At the time of their respective interviews, participants
frequently reported having had 2 lifetime sexual partners
(n=563, 31%) and 1 recent sexual partner (n=1,687, 86%).
Some participants reported having a sexual partner who
had other concurrent sexual partners (n=267, 14%) or had
newly acquired other sexual partners (n=233, 12%).
Regarding experience with sexual violence, 131 (7%) partic-
ipants reported that they had been subjected to sexual vio-
lence recently, 134 (7%) had been subjected to sexual
violence in the past, and 48 (3%) had recently committed
sexual violence.

The majority of participants had previously used a con-
dom during sexual intercourse (n=1,239, 63%) or had at
some point asked a sexual partner to use a condom (n=996,

51%). Conversely, less than half (n=842, 43%) had used
condoms during their most recent sexual intercourse, and
205 (11%) reported having experienced condom errors
with a recent sexual partner (Table 1).

In the year preceding the survey, a minority of partici-
pants reported that they themselves (n=45, 2%) or their sex-
ual partners (n=51, 3%) had taken drugs or mind-altering
substances. Few participants reported having consumed
alcohol before sex or being drunk during sex (n=67, 3%) or
having had sexual partners who had consumed alcohol
before or been drunk during sexual intercourse (n=77, 4%)
(Table 1).

Victims of Intimate Partner Violence
Of the 1,957 participants, 142 (7%) reported having ever
been victims of IPV. Of the 142 past victims of IPV, 29 (22%)

FIGURE. Participant Selection

14,116 participants interviewed 

5,225 (37%) aged 15-24 years 

1,992 (38%) sexually active in the 

past 12 months 

1,957 (98%) answered questions 

about ever having been a victim or 

perpetrator of IPV 

142 (7.3%) victims of IPV 

77 (3.9%) perpetrators of IPV 

Abbreviation: IPV, intimate partner violence.
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TABLE 1. Characteristics of Youth Interviewed in Gem,
Siaya County, Western Kenya, 2013–2014 (N=1,957)

Characteristics n (%)

Age group, years
15–18 410 (21)
19–22 1,002 (51)
23–24 546 (28)

Gender
Male 784 (40)
Female 1,174 (60)

Marital status
Singlea 993 (51)
In a relationship or married 964 (49)

Education level
Primary or below 1,349 (69)
Above primary 608 (31)

Occupation
Employed 1,054 (54)
Unemployed 905 (46)

Lifetime number of sex partnersb

1 449 (25)
2 563 (31)
3–4 548 (30)
5 and above 264 (14)

Number of sex partners in the last 12 months
1 1,687 (86)
2 and above 268 (14)

Primary sexual partner has other partners
Yes 267 (14)
No 1,692 (86)

Primary sexual partner recently acquired a
new partner

Yes 233 (12)
No 1,726 (88)

Subjected to sexual violence in the pastc

Yes 134 (7)
No 1,825 (93)

Subjected to sexual violence recentlyd

Yes 131 (7)
No 1,828 (93)

Continued

TABLE 1. Continued

Characteristics n (%)

Committed sexual violence recentlye

Yes 48 (3)
No 1,911 (97)

Ever used a condom
Yes 1,239 (63)
No 720 (34)

Ever asked partner to use a condom
Yes 996 (51)
No 963(49)

Used a condom during last sexual intercourse
Yes 842 (43)
No 1,117 (57)

Experienced condom error in the past
12 months

Yes 205 (11)
No 1,754 (89)

Ever consumed alcohol before sex or been
drunk during sex

Yes 67 (3)
No 1,892 (97)

Partner ever consumed alcohol before sex or
been drunk during sex

Yes 77 (4)
No 1,882 (97)

Used drugs or mind-altering substances in the
past year

Yes 45 (2)
No 1,914 (98)

Partner used drugs or mind-altering substances
in the past year

Yes 51 (3)
No 1,908 (97)

a Includes 32 participants who were either divorced or widowed.
b Responses missing for 135 respondents.
c Participants were characterised as having ever experienced ‘sexual vi-
olence in the past’ if they answered “yes” to the question, ‘Have you ever
been forced to have sex?’
d Participants were characterised as having been subjected to ‘sexual
violence recently’ if they answered in the affirmative to the question, ‘In
the last 12 months has partner X forced you to have sex?’
e Participants were characterised as having ever committed sexual vio-
lence if they answered “yes” to the question, ‘In the last 12 months have
you forced any of your sex partners to have sex?’
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reported having been subjected to sexual violence within the
12months before being interviewed, and 40 (31%) said they
had been subjected to sexual violence recently (AOR 3.9;
95% CI, 2.2 to 6.8; P<.01). Victims of IPV were more likely
to be female (n=131, 92%) than male (n=11, 8%; AOR 7.9;
95% CI, 3.6 to 17.5; P<.01), and to be in a relationship or
married (n=118, 83%) than single (n=24, 17%; AOR 3.1;
95%CI, 1.8 to 5.4; P<.01). Overall, 11%of females were vic-
tims of IPV, compared to 1% of males (Table 2).

According to 135 available records, victims of IPV were
also more likely to have had either 2 (n=34, 25%; AOR 1.2;
95% CI, 1.9 to 8.4), 3 to 4 (n=59, 43%; AOR 2.1; 95% CI,
1.2 to 3.9), or 5 or more (n=25, 19%; AOR 4.0; 95% CI,
1.9 to 8.4) lifetime sexual partners than to have had 1 (n=17,
13%) lifetime sexual partner (P<.01). Furthermore, among
victims of IPV, 32 (23%) had primary sexual partners who
had additional concurrent partners, and 39 (27%) had pri-
mary partners who had recently acquired new sexual part-
ners. There were 29 (20%) victims of IPV who reported
having been subjected to sexual violence in the past, com-
pared with 113 (80%) who had not been subjected to sexual
violence more than 12 months prior (AOR 1.9; 95% CI, 1.0
to 3.4; P<.01).

Perpetrators of Intimate Partner Violence
Of the 1,957 participants, 76 (4%) reported having ever been
perpetrators of IPV. Perpetrators of IPV were more likely to
be male (n=52, 68%) than female (n=24, 32%; AOR 2.1;
95% CI, 1.2 to 3.7; P<.01). Among 66 available records, per-
petrators of IPV were more likely to have had 5 or more
(n=27, 41%) lifetime sexual partners than 1 (n=10, 15%;
AOR 2.8; 95% CI, 1.3 to 6.3, P<.01) lifetime sexual partner.
Among the 76 participants who identified themselves as per-
petrators of IPV in the previous year, 7 (9%) also reported
committing sexual violence within the same period, com-
pared to 69 (91%) who reported that they had not recently
committed sexual violence (AOR 2.9; 95% CI, 1.1 to 7.7;
P=.02). Overall, 7% of males and 2% of females identified
themselves as perpetrators of IPV (Table 3).

DISCUSSION
Among the 1,957 sexually active youths in our study popula-
tion, 7% were victims and 4% were perpetrators of IPV.
The prevalence of IPV was lower than what was found in a
2005 survey conducted in 10 countries by the World Health
Organization. That study revealed that 13% to 61% of
women who had ever been in an intimate partnership had
been subjected to physical violence by a partner.6 A Kenyan
national survey, conducted in 2014, found that one-fifth of
all women aged 15 years and older had experienced some
form of physical violence.18 It is important to highlight that
our study sample was limited to youth aged 15 to 24 years,
as opposed to other studies that may have included broader
age ranges. Nevertheless, younger individuals have been

shown to have higher rates of IPV,19 and intervening at this
stage is therefore likely to reduce the chances of lifetime vic-
timisation and perpetration, which increase the risk of HIV
transmission.5

While being interviewed, victims of IPV – who were
mostly female and of low educational status – were likely to
be in a current relationship with a partner whose abuse
qualified the partnered individuals to be a victim and perpe-
trator of IPV, according to the study definitions. In the 2014
Kenya Demographic and Health Survey, more than half
(57%) of women who had ever experienced physical vio-
lence stated that the perpetrator was the current spouse.19

Similar results have been reported in India and South
Africa.20,21 This could be related to a high level of economic
dependency by women on men,16 which may make many
women reluctant to report IPV.22 In Uganda, a decrease in
IPV has been associated with the empowerment of women,
providing evidence to support the importance of education
and delayed partnering for young women.19,23

Our assessment corroborated the presumption that per-
petrators are usually male. In the literature, the perpetrators
of IPV are typically men living in communities where vio-
lence is routinely used to resolve problems. Perpetrators in
such communities often feel their male identity being chal-
lenged by factors related to poverty.16 Although our study
found higher rates of IPV perpetration among males, other
sources report similar rates of IPV perpetration by men and
women, with women less likely than men to commit severe
violence. IPV inflicted by women on men is likely to be
underreported due to social desirability bias, and limited in-
formation exists in the literature about male victims of IPV.19

Many victims and perpetrators reported having hadmore
than 1 lifetime sexual partner and having been subjected to
or having committed IPV over a duration that extends earlier
than the preceding 12months considered in the study defini-
tion of IPV. In India20 and South Africa,21 women who
reported IPV were more likely to have been abused in the
past. As both IPV5 andmultiple sex partners24 are risk factors
for HIV transmission, it is important to screen for IPV and
provide interventions that may mitigate future occurrences.
This has been the basis for second responder programmes in
the United States.25

While both victims and perpetrators reported several life-
time partners, only victims reported that their partners had
concurrent sexual partners. This finding is similar to reports
from Togo and South Africa, where HIV-infected women
who were victims of IPV also reported that their partners
had multiple partners.26,27 This may be related to a common
double standard regarding the sexual behaviour of men and
women: while womenwithmultiple sex partners are viewed
as promiscuous,men receive praise for their sexual experien-
ces with multiple partners. In South Africa, teenage girls
stated that victims have multiple sexual partners to find sol-
ace or as a form of resistance.28 Conversely, perpetrators may
seekmultiple sexual partners as a form ofmale dominance.29
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TABLE 2. Factors Associated With Being a Victim of Intimate Partner Violencea in the Past Year Among Youths in Western
Kenya, 2013–2014b

Characteristics

Victims of IPVc

n/Row Total
(%)

Crude
Odds Ratiod
(95% CI) P Value

Adjusted
Odds Ratioe
(95% CI) P Value

Age group, years
15–18 19/410 (5) Ref .03
19–22 73/1,001 (7) 1.6 (0.9–2.7)
23–24 50/546 (9) 2.1 (1.2–3.6)

Gender
Male 11/784 (1) Ref <.01 Ref <.01
Female 131/1,173 (11) 8.8 (4.7–16.4) 7.9 (3.6–17.5)

Marital status
Singlef 24/969 (2) Ref <.01 Ref <.01
In a relationship or married 118/964 (12) 5.6 (3.6–8.8) 3.1 (1.8–5.4)

Education level
Primary or below 119/1,349 (9) 2.5 (1.6–3.9) <.01
Above primary 23/608 (4) Ref

Occupation
Employed 90/1,053 (9) 1.5 (1.1–2.2) .02
Unemployed 52/904 (6) Ref

Lifetime number of sex partnersg

1 17/432 (4) Ref <.01 Ref <.01
2 34/563 (6) 1.6 (0.9–2.9) 1.2 (1.9–8.4)
3–4 59/546 (11) 3.1 (1.7–5.4) 2.1 (1.2–3.9)
5 and above 25/264 (9) 2.7 (1.4–5.0) 4.0 (1.9–8.4)

Number of sex partners in the last 12 months
1 129/1,685 (8) 1.6 (0.9–2.9) .10
2 and above 13/268 (5) Ref

Primary sexual partner has other partners
Yes 32/233 (14) 2.3 (1.5–3.6) <.01
No 110/1,724 (6) Ref

Primary sexual partner recently acquired a new
partner

Yes 39/267 (15) 2.6 (1.8–3.9) <.01 2.7 (1.7–4.2) <.01
No 103/1,690 (6) Ref Ref

Subjected to sexual violence in the pasth

Yes 29/105 (22) 4.2 (2.7–6.6) <.01 1.9 (1.0–3.4) <.01
No 113/1,823 (6) Ref Ref

Subjected to sexual violence recentlyi

Yes 40/131 (31) 7.4 (4.9–11.3) <.01 3.9 (2.2–6.8) <.01
No 102/1,724 (6) Ref Ref

Committed sexual violence recentlyj

Yes 9/48 (19) 3.1 (1.5–6.5) <.01
No 133/1,909 (7) Ref

Continued
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TABLE 2. Continued

Characteristics

Victims of IPVc

n/Row Total
(%)

Crude
Odds Ratiod
(95% CI) P Value

Adjusted
Odds Ratioe
(95% CI) P Value

Ever used a condom
Yes 73/1,238 (6) Ref <.01
No 69/719 (10) 1.7 (1.2–2.4)

Ever asked partner to use a condom
Yes 70/995 (7) 0.9 (0.7–1.3) .70
No 72/962 (7) Ref

Used a condom during last sexual intercourse
Yes 37/842 (4) Ref <0.01
No 105/1,115 (9) 2.2 (1.5–3.3)

Experienced condom error reported in the last 3
months

Yes 15/204 (7) 1.0 (0.6–1.8) .90
No 127/1,753 (7) Ref

Ever consumed alcohol before or during sex or
been drunk during sex

Yes 9/67 (13) 2.0 (0.9–4.2) .05
No 133/1,890 (7) Ref

Partner ever consumed alcohol before or during
sex or been drunk during sex

Yes 21/77 (27) 5.5 (3.1–9.3) <.01
No 121/1,880 (6) Ref

Used drugs or mind-altering substances in the past
year

Yes 1.45 (2) Ref .20
No 141/1,912 (7) 0.3 (0.03–2.1)

Partner used drugs or mind-altering substances in
the past year

Yes 15/51 (29) 5.8 (3.1–10.9) <.01
No 127/1,906 (7) Ref

aParticipants were described as “victims of IPV” if they answered “yes” to the question, ‘Has any of your sexual partners, in the last year hit, slapped, kicked,
or done anything else to hurt you physically?’
bResponses are missing for 2 participants who did not answer questions about ever having experienced physical IPV.
cThere were 142 (7%) victims of IPV; the numerators in this column are the number of victims of IPV who fulfilled the criteria described in the respective rows,
and the denominators are the total number of participants who fulfilled the criteria mentioned in each row.
dCrude odds ratios refer to the odds of an outcome given the response status of a particular variable.
eAdjusted odds ratios are crude odds ratios adjusted after considering the influence of all other variables.
fIncludes 32 participants who were either divorced or widowed.
gResponses missing for 135 participants.
hParticipants were characterised as having ever been subjected to “sexual violence in the past” if they answered “yes” to the question, ‘Have you ever been
forced to have sex?’
iParticipants were characterised as having been subjected to “sexual violence recently” if they answered in the affirmative to the question, ‘In the last
12 months has partner X forced you to have sex?’
jParticipants were characterised as having committed “sexual violence recently” if they answered “yes” to the question, ‘In the last 12 months have you forced
any of your sex partners to have sex?’
Abbreviations: CI, confidence interval; IPV, intimate partner violence.
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TABLE 3. Factors Associated With Being a Perpetrator of Intimate Partner Violencea in the Past Year Among Youths in
Western Kenya, 2013–2014b

Characteristics

Perpetrators of
IPVc n/Row
Total (%)

Crude
Odds Ratiod
(95% CI) P Value

Adjusted
Odds Ratioe
(95% CI) P Value

Age group, years
15–18 12/410 (3) Ref .50
19–22 41/1,001 (4) 1.4 (0.7–2.7)
23–24 23/546 (4) 1.5 (0.7–2.9)

Gender
Male 52/784 (7) 3.4 (2.1–5.6) <.01 2.1 (1.2–3.7) .01
Female 24/1,149 (2) Ref Ref

Marital status
Singlef 39/993 (4) .92
In a relationship or married 37/964 (4) Ref

Education level
Primary or below 50/1,349 (4) 0.8 (0.5–1.4) .50
Above primary 26/608 (4) Ref

Occupation
Employed 51/1,053 (5) 1.8 (1.1–2.9) .02
Unemployed 25/904 (3) Ref

Lifetime number of sex partnersg

1 10/449 (2) Ref <.01 Ref <.01
2 9/563 (2) 0.7 (0.3–1.8) 0.7 (0.3-1.6)
3–4 20/546 (4) 1.7 (0.8–3.6) 1.3 (0.6–2.9)
5 and above 27/264 (10) 5.0 (2.4–10.5) 2.8 (1.3–6.3)

Number of sex partners in the last 12 months
1 50/1,685 (3) Ref <.01
2 and above 25/268 (9) 3.4 (2.0–5.5)

Primary sexual partner has other partners
Yes 16/233 (7) 2.0 (1.2–3.6) .01
No 60/1,724 (4)

Primary sexual partner has a new partner
Yes 21/267 (8) 2.5 (1.5–4.3) <.01
No 55/1,690 (3) Ref

Subjected to sexual violence in the pasth

Yes 8/134 (6) 1.6 (0.8–3.5) .20
No 68/1,823 (4) Ref

Subjected to sexual violence recentlyi

Yes 9/131 (7) 1.9 (0.9–3.9) .07
No 67/1,826 (4) Ref

Committed sexual violence recentlyj

Yes 7/48 (15) 4.6 (1.9–10.5) <.01 2.9 (1.1–7.7) .02
No 69/1,909 (4) Ref Ref
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TABLE 3. Continued

Characteristics

Perpetrators of
IPVc n/Row
Total (%)

Crude
Odds Ratiod
(95% CI) P Value

Adjusted
Odds Ratioe
(95% CI) P Value

Ever used a condom
Yes 54/1,238 (4) 1.4 (0.9–2.4) .20
No 22/719 (3) Ref

Ever asked partner to use a condom
Yes 49/995 (5) 1.8 (1.1–2.9) .02
No 27/962 (3) Ref

Used a condom during last sexual intercourse
Yes 35/842 (4) 1.1 (0.7–1.8) .80
No 41/1,115 (4)

Experienced condom error in the last 3 months
Yes 17/2,014 (8) 2.6 (1.5–4.6) <.01
No 59/1,753 (3) Ref

Ever consumed alcohol before or during sex or
been drunk during sex

Yes 4/67 (6) 1.6 (0.6–4.5) .40
No 72/1,890 (4) Ref

Partner ever consumed alcohol before or during
sex or been drunk during sex

Yes 5/77 (6) 1.8 (0.7–4.5) .20
No 71/1,880 (4) Ref

Used drugs or mind-altering substances in the past
year

Yes 5/45 (11) 3.2 (1.2–8.5) .01
No 71/1,912 (4) Ref

Partner used drugs or mind-altering substances in
the past year

Yes 1/51 (2) Ref .50
No 75/1,906 (4) 0.5 (0.1–3.6)

aParticipants were described as “perpetrators of IPV” if they answered in the affirmative to the question, ‘Have you, in the last year, hit, slapped, kicked, or
done anything else to physically hurt any of your sexual partners?’
bResponses missing for 2 participants who did not answer questions about ever having perpetrated physical IPV.
cThere were 77 (4%) perpetrators of IPV; the numerators in this column are the number of perpetrators of IPV who fulfilled the criteria described in the respec-
tive rows, and the denominators are the total number of participants who fulfilled the criteria mentioned in each row.
dCrude odds ratios refer to the odds of an outcome given the response status of a particular variable.
eAdjusted odds ratios are crude odds ratios adjusted after considering the influence of all other variables.
fIncludes 32 participants who were either divorced or widowed.
gResponses missing for 135 participants.
hParticipants were characterised as having ever been subjected to “sexual violence in the past” if they answered “yes” to the question, ‘Have you ever been
forced to have sex?’
iParticipants were characterised as having been subjected to “sexual violence recently” if they answered in the affirmative to the question, ‘In the last
12 months has partner X forced you to have sex?’
jParticipants were characterised as having committed “sexual violence recently” if they answered “yes” to the question, ‘In the last 12 months have you forced
any of your sex partners to have sex?’
Abbreviations: CI, confidence interval; IPV, intimate partner violence.
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Limitations
This study’s limitations included the sole focus on physical
violence without consideration of sexual or psychological
forms of IPV. This analysis was also limited by recall and re-
spondent biases; participants may have felt embarrassed to
admit to the interviewers that they had been subjected to or
had perpetrated IPV. For these reasons, our estimates of the
burden of IPV in this population may be underestimated.

RECOMMENDATIONS AND CONCLUSION
There was a high prevalence of IPV among sexually active
youth in this rural community. Study participants were
recurrent victims or perpetrators and reported behaviours
that put them at risk of HIV acquisition. Victims and perpe-
trators also possessed characteristics that could be used by
screening programmes to identify and target them for spe-
cific interventions.

There is a need to reduce gender inequality and to
enhance the livelihoods of youngwomen via upstream inter-
ventions. The Ministry of Health in Kenya provides struc-
tural prevention approaches to bolster resilience among
women and girls through behavioural interventions, includ-
ing evidence-based behavioural HIV prevention strategies to
equip young girls with the skills to negotiate safe sex. The
Ministry also conducts targeted sensitisation about IPV, for
example, in conjunction with the United States Agency for
International Development and the Determined, Resilient,
Educated, AIDS-free, Mentored, and Safe (DREAMS) men-
torship programme for adolescents and young women.30

Downstream interventions to address IPV could include
screening and provision of gender-based violence and recov-
ery centres and services. Health-care workers should also
screen for other forms of IPV among women presenting to
health-care facilities with physical injuries, depression symp-
toms, and miscarriages, or for routine care.31 The potential
benefits of health-care screening programmes rely on client
expectations of compassionate, nonjudgemental, and effec-
tive care delivery from health-care providers.32 If this is
accomplished, health workers can provide appropriate refer-
rals to further reduce exposure to IPV and its consequen-
ces.32 Fragmented care has been identified as a barrier to
effective management of IPV. Because gender-based vio-
lence services are not routinely offered as part of standard
care, victims of IPV are often lost along the referral cascade.
Gender-based violence services should, therefore, be diversi-
fied to include legal services and professional counselling in
addition to health services.22 There should also be clear laws
related to IPV to enhance legal reporting and clear guidelines
on the management of all forms of IPV – not just physical
violence.33

Health-care programmes should also publicise the avail-
ability of gender-based violence and recovery services to
both health-care providers and communities to encourage

reporting of IPV. Information campaigns have been shown
to enhance clients’ perspectives on the availability of facilities
to assist victims of IPV.34 Furthermore, community mobilisa-
tion of gender-based violence service campaigns in Kisumu
County, Kenya, led to an increase in the number of cases
that were seen at the gender-based violence centre there
(HIV Prevention Coordinator, KEMRI Centre for Global
Health Research, personal communication, 12 June 2014).

Several integrated approaches can be used to prevent
IPV. Upstream approaches include legislation to deter poten-
tial offenders and punish reported offenders.33 Policymakers
should enforce existing legislation, such as the Sexual
Offences Act in the Constitution of Kenya, which will deter
potential perpetrators of IPV and reprimand identified perpe-
trators.35 Policy makers also ought to address other determi-
nants of IPV, including poverty, drug abuse, economic
dependency on men by victims of IPV, and societal norms.
The provision of life skills training to address known risk
factors for perpetrating IPV – such as alcoholism and
unemployment – and the use of renowned male role models
as ambassadors against IPV, would also contribute to pre-
venting IPV.6,36

Upon identification of IPV perpetrators, downstream
interventions should include needs and risk assessments of
the perpetrators and their immediate family environments.
The findings of such evaluations should then be incorporated
into programmes to motivate the perpetrators to change
their maladaptive behaviours.37 Perpetrators should also
enrol in batterer intervention programmes.38 In the United
States, a second responder intervention focused on assessed
police outcomes of previous perpetrators randomised to an
intervention group that provided risk profiling, interventions
based on men’s criminogenic triggers, and responsivity.
Compared to a control group, men in the intervention group
reported lower rates of domestic violence.25 This exemplified
the effectiveness of interventions that are tailored to the
learning styles and motivations of intervention participants.
As more than one-tenth of perpetrators reported having
ever committed sexual violence recently in our evaluation,
there is a need for targeted interventions. Communities
should be sensitised to the dangers of IPV and other means
of improving communication and conflict resolution within
partnerships.30

In 2010, voluntary HIV counselling and testing centres
were proposed as ideal places to identify victims of IPV,
because these centres offer opportunities to discuss risky sex-
ual behaviour and HIV prevention.24 However, without
adequate skills to discuss gender inequality issues, lay coun-
sellors conducting screening for IPV were unable to offer
solutions.39 In response to this, in 2014, a couples HIV risk-
reduction programme implemented by South African com-
munity health centre workers achieved IPV reduction over
a period of 1 year.40 Couples counselling and testing would,
therefore, be an ideal setting to broach the issue of IPV in the
context of HIV risk reduction counselling and HIV testing.
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Further research is required to assess the proportion of IPV
incidents that are reported, quantify the burden of IPV
(including other forms of violence in the definition of IPV),
determine the motivating and contributing factors behind
IPV, and assess the impact of any programmes that address
IPV perpetrators.
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ABSTRACT
Background: Globally, good governance is increasingly recognised as an important factor in health systems.
Governance is a key determinant of performance, particularly towards achieving targets that ultimately affect economic
and social development. However, conceptually and practically, governance is poorly understood by decision makers at
various levels. Governance is also difficult to measure, but it is critical in assessing responsive, inclusive, effective, and
efficient services. We examined the extent to which governance attributes have been implemented within the Department
of Health in Uasin Gishu County, Kenya.
Methods: A cross-sectional research design was adopted, with 108 decision makers forming the target population. The
study period was between April and July 2016. Select documents relating to governance were reviewed; subsequently,
data were collected using a self-administered, semi-structured questionnaire, with 5-point Likert-type questions and open-
ended questions. We calculated proportions related to agreement levels to establish the decision makers’ perceptions on
the implementation of governance attributes. Cronbach’s a for the items was between 0.72 and 0.84. Qualitative data
were coded and categorised using a framework approach.
Results: Of the 93 decision makers who responded, most (n=64, 68.8%) had been in their current position for less than
5 years. Regarding governance attributes, over half of the participants agreed on the implementation of good governance
in terms of strategic vision as well as regulation and oversight. Around half of the participants were undecided on the
implementation of good governance in terms of intelligence and information, transparency, participation, and consensus
orientation. Almost two-thirds believed that accountability and equity were poorly implemented. A minority rated the over-
all governance score as good, while two-thirds considered governance to be poor. Corruption, nepotism, lack of trans-
parency, political interference, and inadequate use of information were all reported to affect the implementation of good
governance.
Conclusion: Decision makers reported poor implementation of governance attributes at public health facilities, especially
in terms of accountability, equity, community participation, consensus orientation, strategic vision, and regulation and
oversight. It is feasible and critical to evaluate implementation of governance attributes to help improve governance; the
successful implementation of each attribute depends on the successful implementation of all others.

INTRODUCTION

Globally, governments are increasingly concerned
with how to improve the performance of health

services. Governance is increasingly considered to be a
key determinant of performance,1,2 particularly towards
achieving targets that ultimately affect economic and
social development.3–5 Governance can be understood
from a political, developmental, and health systems per-
spective,3 and it has been defined as the process of creat-
ing an organisational vision and mission; defining the

goals and objectives that should be met to achieve the
vision and mission; and defining the structures in that
need to be place to achieve, monitor, and evaluate the
performance of the desired outcomes.4 In the Action
Plan for Universal Health Coverage, the World Health
Organization defined governance as including:

The traditions and institutions by which authority in a
country is exercised for the common good, including
the processes by which those in authority are selected,
monitored and replaced; the capacity of the government
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to effectivelymanage its resources and implement sound pol-
icies; and the respect of citizens and the state for the institu-
tions that govern economic and social interactions among
them.6

Although this definition arguably privileges organised
governance structures through the agency of the state, the
definition includes the involvement of civil society.7 Good
governance is among the building blocks of any health sys-
tem, yet the implementation and evaluation of governance
– as well as research on governance – are often neglected at
the national and international levels due to lack of clarity on
operationalising governance, its complexity, and the some-
times sensitive issues that arise in determining it.4,8

The concern with governance in government-operated
services arose from an interest in the private sector in the
1970s, when managers began to focus on the impact of
governance on performance as a result of the interplay
between shareholders, consumers, company executives,
and boards to maximise returns.2 Subsequently, concern
with governance was extended to consider the broader con-
texts – judicial, regulatory, social, and cultural – in which
corporations operated. Governance in the public sector was
adapted from the private sector, with the terminology of
shareholders and managers replaced by that of citizens and
public officers. Because the public sector is large, with a
larger number of interest groups than is typical for a private
corporation, the ability of the public sector to attain various
goals has been seen to be diluted by contestations among var-
ious interest groups and by the vulnerability of the sector to
control by those with strong interests and power.

Over the past 3 decades, due to the poor economic
and social performance of many countries receiving interna-
tional aid, the focus of governance in such countries has
been on international development and growth to benefit
citizens.2,9–11 At the same time, in order to fully realise the
goals of development, concerns related to governance have
extended to the heath sector. Investing in the governance of
the health-care system is considered to be critical for the real-
isation of health-care investments.1–3,12–14 Reporting on this
necessitates being able to measure, monitor, and evaluate
the implementation of governance at different levels of the
system.

Although the current literature on governance has
emphasised the importance of the evaluation of the imple-
mentation of governance, there is still little empirical
research on this due to the complexity of governance and its
role within health-care systems. A wide range of interna-
tional bodies, including financial agencies and multilateral
and bilateral programmes,1 have historically championed
for sensitisation about the value of implementing good gov-
ernance. These actors have proposed ways of measuring
governance using different frameworks in an attempt to
develop an acceptable way of measuring and monitoring
governance.1,2,4,8,15,16 Siddiqi et al, for example, proposed

10 attributes and principles of governance: strategic vision,
participationandconsensusorientation, ruleof law, transpar-
ency, responsiveness, equity and inclusiveness, effectiveness
and efficiency, accountability, intelligence and information,
and ethics.4 Ruhanen, in contrast, after analysing over
40 articles, identified the most commonly used governance
process indicators tobeaccountability, transparency, involve-
ment, structure, effectiveness, and power.17 These indicators
serve as a guide when evaluating governance, although each
attribute needs to be operationalised, and this, in turn, may
vary according to local context.

In general, the attributes of governance are operational-
ised as follows.1,2,4,18 Accountability is arguably the strongest
governance attribute, and it cuts across many other attrib-
utes. It involves answerability and the imposition of sanc-
tions. Accountability is defined as “obligations of individuals
or agencies to provide information about, and/or justification
for, their actions to other actors, along with the imposition
of sanctions for failure to comply and/or to engage in
appropriate action.”18 Three types of accountability can be
distinguished: financial, performance, and political account-
ability.18 There is also the distinction between internal and
external accountability.19 Internal accountability deals
with institutional bureaucratic control mechanisms, while
external accountability involves mechanisms wherein the
community or public hold those in public institutions
answerable.19 Strategic vision provides a long-term perspec-
tive on health and development. Participation and consensus
orientation provide a voice to the citizenry directly or through
representation. Regulation and oversight provide the institu-
tional and legal frameworks. Transparency involves the acces-
sibility of institutional processes and information as required.
Intelligence and information are essential for understanding
how an institution or system is operating, and the decision-
making processes that are involved in everyday and strategic
operations. Equity refers to the idea that all citizens should
have an equal opportunity for participation, although this
may be determined through a variety of mechanisms.

Within the public sector, the drivers of governance are
classified in 2 primary ways, although these are not mutually
exclusive. Governance determinants or attributes – also
referred to as rules-based attributes – are key processes or
rules that need to exist for good governance andmay include
laws, regulations, procedures or similar forms of authority.
Governance performance, also referred to as outcome-based
indicators for measuring governance, is the expected effect
or outcome of good governance,2 and such indicators mea-
sure the degree to which rules are being implemented.2,20

Siddiqi et al highlighted the problematic pathways to
good governance,4 and yet in Kenya no identified empirical
studies have been conducted on governance attributes in
the health-care system at the county level, where interac-
tions between the state and citizens are most frequent. In a
systematic review to identify which governance frameworks
are available and have been used to assess health system
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governance, Pyone et al allude to the paucity of evidence
related to the assessment of governance and argue for the
adoption of existing frameworks to assess governance or
components of it.21 Of the 16 frameworks they identified
from political science as well as developmental and public
management, only 5 had been applied; in health-related pro-
grammes, Brinkerhoff and Siddiqi applied proposed frame-
works to empirical examples.4,18 However, while a variety
of frameworks exist that might be used to assess health
systems governance, few have been applied. Given the lack
of application of such frameworks and lists of good gover-
nance attributes, there is a need for research to test their
practicality.

The theoretical and descriptive literature also reveals that
health system governance is complex andmultidimensional.
No single agreed upon framework can serve all purposes;
accordingly, this study sought to identify and apply frame-
works that might be applicable in the context of the Kenyan
health system. To define good governance, therefore, in this
study we drew both from frameworks found in the literature
and from what was practical in the context of the study. We
defined good governance according to attributes detailed by
Siddiqi – characterised by the extent to which 7 groups of
attributes were implemented; these were: strategic vision;
regulation and oversight; intelligence and information; participa-
tion and consensus orientation; and equity, accountability, and
transparency.2,22

Kenya, like many other developing countries, strives to
implement governance practices to achieve its developmen-
tal goals. Vision 2030, Kenya’s long-term development blue-
print, is anchored on 3 pillars: social, economic, and
political.23 The goal of the health sector is to provide equita-
ble, affordable, and quality services. Good health is expected
to play an important role in boosting economic growth,
reducing poverty, and realising social goals, such as equity
and efficiency.24 Governance is an important factor guiding
the realisation of universal health care, which is 1 of the
4 major agendas of the current Kenyan government.

In this study, information was drawn from government-
published reports and guidelines and a semi-structured ques-
tionnaire. The main purpose of this study was to assess the
extent to which the governance attributes, listed above,
were implemented in the Department of Health in Uasin
Gishu County, Kenya.

METHODS

Study Setting
This study was undertaken in Uasin Gishu County, 1 of
47 counties in Kenya. The county – which has its headquar-
ters in Eldoret, Western Kenya – has a total population of
over 1 million (513,649 males and 509,292 females) accord-
ing to 2016 population estimates.25 It is divided administra-
tively into 6 subcounties and 30 wards.26 Services are
organised into a 4-tier system: community, primary health

care, county hospitals, and national referral hospitals.24,27

There are only 2 national referral hospitals – 1 in the capital
city, Nairobi, and the other in Eldoret. According to the
2013 Kenya Service Availability and Readiness Assessment
Mapping (SARAM) Report, there were 146 facilities provid-
ing health care, of which 90 were public primary health-
care facilities.26 The county health service is headed by the
county chief executive officer, with a deputy chief officer
and 2 directors of health. Different department heads consti-
tute the county and subcounty management teams, which
participate in decision making on a range of health issues
(Figure 1).24

Study Design
We adopted a cross-sectional research design to examine the
extent to which governance attributes were being imple-
mented by decision makers in health. The cross-sectional
survey design was suitable for our focus on decision makers,
who belong to the constitutional level in the multilevel
framework of governance (the other levels are collaborative
and individual, according to Abimbola28), as this research
design is appropriate when the data collection strategy is
broader in scope and involves systematic data collection.29

This workwas part of the first author’s PhD research, looking
at community participation in the governance of primary
health-care facilities in the same study setting. Other aspects
of governance were examined at individual and collabora-
tive levels.

Data Collection
Data were collected between April and July 2016. A docu-
ment analysis guide (ie, a checklist used to identify
governance-related material in the reviewed documents)
and semi-structured questionnaires were used for data
collection.

Desktop Review
The Uasin Gishu County Development Plan, the Uasin Gishu
Strategic Plan 2013–2018, the National Health Sector
Strategic Plan 2014–2018, the Kenya Health Improvement
Policy, the Strategy and Plan of Action 2015–2030, and the
Kenya Constitution of 2010were reviewed for the extraction
of information related to governance.

Survey
A semi-structured questionnaire was given to 108 constitutional-
level decision makers from the county executive commit-
tee, the county health management team, and the sub-
county health management team, including partners and
managers of primary health-care facilities selected for the
study. These were members of the Department of Health
who all had the mandate to put into place the structures
and processes for the implementation of good governance
practices.30,31 The questionnaire was self-administered by
all office holders willing to participate. For those whose
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schedules were tight, the questionnaire was delivered and
collected – once completed – at a predetermined time. The
first part of the questionnaire captured biographical infor-
mation, and the second part was designed to elicit infor-
mation on the main study objective. The second section
employed a 5-point Likert-type scale and consisted of
42 statement items. These included statements like, “The
objectives of the County Strategic Plan are adequate for
achieving set targets”; “There are mechanisms in place to
address differences in access to care by vulnerable or mar-
ginalised groups, such as women, youth, elderly, dis-
abled”; and “The analysed data are used in planning and
decision making.” On the Likert scale, 1 denoted “strongly
disagree”, 2 denoted “disagree”, 3 denoted “neither agree
nor disagree”, 4 denoted “agree”, and 5 denoted “strongly
agree”. Open-ended, self-administered questions were
used to complement the Likert-type responses, to clarify
responses and provide an opportunity for participants to
elaborate on particular issues. Examples of such questions
included, “How is information and evidence used in deci-
sion making both at the planning and implementation lev-
els”, “What are the issues affecting implementation of good
governance practices”, and “Which are the mechanisms in
place that ensure that there is equity in resource allocation

and access to the health-care facility by all, including the
marginalised?”

Data Analysis
Quantitative data were cleaned and entered using Microsoft
Access and exported to Stata, version 13 (Stata Corp., College
Station, TX, USA) for analysis. Univariate analysis was
undertaken for the demographic data, with the results pre-
sented in tables. Factor analysis was carried out for the
Likert responses to explore the data before further analysis
and to obtain broad explanations of the data.32 Varimax and
Kaiser Normalisation33,34 were used in the factor analysis.
After factor analysis, statements that had a coefficient of
0.6 and above were retained.32 Data were categorised into
proportions to establish the extent of the implementation of
governance attributes as good, undecided, or poor, and to
determine an overall governance score.32,35

To gain a sense of the direction and extent of implemen-
tation of governance attributes, we categorised responses
into 3 groups of agree, disagree, and neutral or undecided,
allocating them different scores depending on the number
of variables in the group. In the analysis of Likert scale
responses, it is generally accepted that responses can be cate-
gorised into 2 categories, with strongly disagree, disagree and

FIGURE 1. Organisational Structure of Health Services Leadership in Uasin Gishu County25
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neutral treated as negative, and agree and strongly agree as
positive.36 However, following Sullivan and Armstrong,34,35

we chose to summarise responses with 3 categories,37 with
strongly agree and agree as good; undecided indicating neither
good nor bad; and strongly disagree and disagree as poor, con-
sistent with recommendations guiding researchers to expand
Likert Scale response options to increase accuracy but main-
tain the option to condense the response range during data
analysis.32,37,38 This allowed us to recognise efforts that
reflected progress in the implementation of good governance.
Governance scores were computed to obtain aggregate scores
by calculating the minimum and the maximum scores.38

Qualitative data were cleaned, coded, and categorised into
emerging themes using a framework approach. At the first
level of analysis, descriptive codes were applied to gain famili-
arity with the emphasis that participants placed on questions
of governance. Working through these broad codes, we then
identified emerging themes by examining relationships and
establishing linkages within and between responses, and
through a process of iteration, developed primary themes.
These themes were refined and finalised, with the results
used to explain the findings from the Likert scale responses.

Ethical Considerations
Ethical approval for this study was granted by the Moi
Teaching andReferralHospital,MoiUniversity Ethics Review

Committee (approval number 0001593), and University of
the Witwatersrand Human Research Ethics Committee
(Medical) (clearance certificate numberM170497).Written per-
mission to conduct the study was also provided by the Uasin
Gishu County Department of Health. Participant consent was
sought prior to the study, with all participants given an opportu-
nity to withdraw from the study, without jeopardising their
careers, if they sowished. Participants were assured of confiden-
tiality, and thequestionnaireswereallocatednumeric identifying
codeswithout indicatingthenamesof theparticipants.

RESULTS

Demographic Characteristics
Out of 108 questionnaires administered, 93 were completed
and returned, yielding a response rate of 86%. There were
approximately equal numbers of women and men, with the
majority of participants being over 30 years old (Table 1). In
terms of educational level, 67 participants had an undergrad-
uate degree or a higher qualification, and 26 were educated
no higher than the postsecondary diploma level. Most partic-
ipants had been employed at their current place of work for
less than 5 years. Finally, 69 participants were members of
the subcounty health management team, 12 were members
of the county health management team, 5 were members of

TABLE 1. Demographic Characteristics of Study Participants

Variable Category n (%)

Sex Male 51 (55)

Female 42 (45)

Age group (years) 26–30 5 (6)

31–35 6 (7)

36–40 21 (23)

≥41 58 (64)

Level of education Undergraduate degree or above 67 (74)

Diploma course and below 24 (26)

Time in current position (years) 0–5 62 (68)

6–11 23 (26)

≥11 5 (6)

Position County Health Management Team 12 (13)

Subcounty Health Management Team 69 (74)

Private sector 5 (5)

Other (elected representative, civil society) 7 (8)
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the private sector, and others held positions, such as elected
representative of a civil society organisation (Table 1).

Desktop Review
The review of official government documentation revealed
that regarding accountability, research evidence informed
service delivery. A preview of the policy direction framework
revealed that among other things, social accountability, par-
ticipation, equity, and people-centred and efficiency princi-
ples guided service delivery in the health system. Kenya’s
quality model for health emphasises regulations and stake-
holder involvement to enhance quality in service delivery.
The Constitution of Kenya 2010, Part 2 on Rights and
Fundamental Freedoms, Article 27, emphasises the need for
equality and freedom from discrimination. In Chapter6 on
leadership and integrity, public office bearers are charged
with the responsibility of demonstrating respect for the peo-
ple, bringing honour to the nation, dignity to the office,
accountability to the public for decisions and actions, and dis-
cipline and commitment in service to the people. Chapter12

of the Constitution emphasises openness and accountability,
including public participation in financial matters; it also
emphasises that leaders should promote equitable develop-

ment by making provisions for marginalised groups and
areas.

Data reviewed from the Uasin Gishu County
Integrated Development Plan 2013–2018 highlighted indi-
cators for improving services and identified constant drug
stock-outs as the major challenge in delivering health
services, while low community involvement and limited
participation in health facility governance was identified
as affecting service provision. The County Health Strategic
and Investment Plan detailed the roadmap on accelerating
the attainment of both short-term and long-term health tar-
gets. A health system framework approach was used to
define the expected outputs on leadership and governance.
It encouraged public participation in preparing the county
health budget and placed emphasis on stakeholder meetings,
regular facility meetings, and regular meetings of the county
and subcounty health management teams to monitor
performance.

Implementation of Governance
The responses to the Likert scale questions revealed that
there was good implementation of 2 groups of attributes:
strategic vision and regulation and oversight. Over half (n=51,
55%) of the participants reported good implementation of

FIGURE 2. Governance Scores According to Attribute
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Shows the extent to which participants had a positive (good), negative (poor), or neutral (undecided) perception of the implementation of governance
attributes.
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strategic vision, while 29 (27%) participants were neutral.
Fifty (54%) participants reported good practice of regulation
and oversight.

On the other hand, participants neither agreed nor dis-
agreed on 3 groups of attributes. Almost half (n=44, 47%)
of the participants were neutral (neither agreed nor dis-
agreed) about participation and consensus orientation prac-
tices in health governance, while 39 (42%) participants
disagreed.

Slightly above one-third (n=36, 39%) of the participants
were neutral about practices of transparency while another
third (n=33, 36%) agreed that there were good practices of
transparency in county health services. However, a quarter
(n=24, 25%) of the participants perceived transparency
practice as poor. Over half (n=51, 55%) of the participants
were neutral regarding intelligence and information. Addi-
tionally, many participants thought that implementation of
governance attributes were poor in terms of accountability
(n=64, 69%)andequity (n=60, 65%) (Figure2).

Governance Aggregate Score
Thirty-nine (42%) participants indicated a perception that
the implementation of governance attributes was poor,
while 45 (48%) were neutral, and 9 (10%) participants
thought implementation of governance attributes was good.

In terms of reliability (Table 2), all groups of items in the
tool had Cronbach’s a values between 0.72 and 0.87, except
for accountability, which had a Cronbach’s a of 0.60, and
this was attributed to the low number of variables in the
questionnaire.39

Findings from factor analysis yielded 7 latent factors.
Regulation and oversight had 6 items, with the highest loading
of 0.77 for the statement, “The facility managers ensure
that health workers follow protocols, standards, and codes
of conduct.” Two items which had been earlier placed under
intelligence and informationwere also loaded in this latent fac-
tor: “The health facility collects local data,” and, “The health

facility has guidelines and operating procedures for essential
services from the Ministry of Health.”

Four items loaded on intelligence and information, with the
highest, 0.75, for the statement, “Health facility managers
rely on research data from the health facility to plan serv-
ices.”One of the items had been earlier placed under account-
ability: “Systems exist for reporting, investigating, and
adjudicating misallocation or misuse of resources (formal or
informal systems)”.

Four items loaded on strategic vision, with the highest
score, 0.77, for the statement, “Implementation of mecha-
nisms is in line with stated objectives of health policy.” Two
loaded on participation and consensus orientation. The highest
score was in equity, with 0.90, for the statement, “There are
mechanisms in place to address differences in access to care
by vulnerable or marginalised groups, such as women,
youth, elderly, disabled.” Other statements that scored high
were, “There are structures in place to empower marginal-
ised voices, including women, by giving them a voice in for-
mal decision-making structures and processes” (0.84) and,
“The analysed data is used in planning and decision making”
(0.81).

Qualitative Findings
The majority of participants cited nepotism, tribalism, and
patronage as hindering the implementation of good gover-
nance attributes. Corruption, lack of transparency, political
interference, and lack of equity in the distribution of resour-
ces were alsomentioned as inhibiting good governance. Poor
morale was attributed to low salaries and the delayed pay-
ment of salaries, as various participants explained:

There is a problem in governance of our health facilities in this
county. (Male, 36–40 years old)

TABLE 2. Cronbach’s Alpha (a) Reliability Scores for Each Governance Attribute

Attribute Items Maximum Median Cronbach’s a

Strategic vision 5 25 20 0.72

Participation and consensus orientation 8 40 25 0.82

Transparency 6 30 18 0.76

Regulation and oversight 6 30 20 0.84

Intelligence and information 8 40 26 0.75

Accountability 3 15 10 0.60

Equity 5 25 15 0.87
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There is bias and incompetence arising from people who are not
qualified being employed in positions they cannot manage.
(Female, ≥41 years old)

The devolution of health services at the county level has reduced
morale for staff performance due to challenges of delayed salary
payment and injustices in promotions. (Female, 26-30 years
old)

Regarding regulation and oversight and strategic vision, the
participants identified several measures in place. These
included yearly work plans with specific targets. The county
and subcounty management teams supported the attain-
ment of these targets by conductingmeetings, providing sup-
port for the supervision of facilities, and discussing service
provision progress with staff at the various facilities.
Professional bodies provided standards and registered staff
to ensure that high professional work standards were main-
tained. However, not all participants agreed:

Yes, the targets are there, but they are not always followed or hon-
oured. (Male, 36–40 years)

The participants agreed that information was analysed
by county and subcounty management teams in review
meetings, for developingwork plans, writing reports, identi-
fying issues, and setting priorities. Respondents also indi-
cated that information was used to allocate resources, such
as budgeting for equipment, commodities, and drugs. Some
participants thought informationwas used as a tool for trans-
parency; others thought that it provided evidence for
programmes:

Interventions are derived from data. (Male, ≥41 years old)

All reports generated are used to plan for the future. (Female, 26–
30 years old)

There were contrasting opinions regarding the good use
of information, however, and some participants thought
that data were not being used appropriately. Respondents
maintained that:

Information procedures are not followed as they are supposed to be.
(Female, 31–35 years old)

FIGURE 3. Rules and Guidelines

Pictures taken in 1 of the facilities showing standard operating procedures, guidelines, or rules that guide implementation of services at the facility level. This
falls under the rules and regulations attribute.
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The use of information is minimal. Mostly they use guidelines and
information from national level. (Male, ≥41 years old)

Occasionally, the information is followed, but sometimes it is not as it
is supposed to be done. (Male, ≥41 years old)

There is no clear way of passing information. (Female, 26–30 years
old)

Participants reported that mechanisms were employed –

involving community members, health facility in-charge,
and political leaders – concerning the distribution of resour-
ces to ensure inclusion and equity. These mechanisms
included waiver systems for poor people to ensure that they
were not discouraged from seeking care for economic rea-
sons, participatory budgeting, and the allocation of resources
by political representatives (with devolution,members of the
County Assembly – who are elected by the people – made
decisions about resource allocation). Some participants,
however, thought that these mechanisms were not clear.

According to participants, there were mechanisms in the
county to ensure equity in resource allocation and access by
marginalised people. The main way of including marginal-
ised populations was during yearly participatory public
budgeting activities. Sometimes, a member of the County
Executive Committee on Health assessed the requirements
of each facility. It was reported that all facilities were allo-
cated money according to their budget. Several participants
stated that the allocation of funds was based on population
density, targets, and workloads at different facilities.

We treat all people. (Male, 36–40 years old)

[We include] all stakeholders in the budget [allocation]. (Female,
≥41 years old)

Those who are considered marginalised, such as people
with disabilities, reportedly did not pay for care when seek-
ing treatment at the facility:

Marginal communities like the disabled are exempted, or fees are
waived when they seek medical services. (Female, 31–35 years
old)

There is a waiver system for the poor and paved roads to ease move-
ment for the disabled. (Male, 26–30 years old)

Participants reported that the facilities with which they
were associated had 5-year strategic plans developed from
the National Health Strategic Plan. Every year, annual opera-
tional plans were developed with set indicators, which were
monitored monthly and quarterly by management teams.
There were also audit departments that monitored the pro-
gress of the implementation of health policies and strategies
to ensure set guidelines and procedures were followed.
Reports were submitted, and meetings were held to facilitate
the implementation of set activities. Additionally, various

laws, regulations, and guidelines from the constitution, pro-
fessional bodies, and the public service guided and regulated
service implementation.

Respondents identified different ways in which account-
ability and transparency were achieved. Among these were
having plans to guide performance, inviting different stake-
holders to participate in the planning and implementation of
activities, having professionalswork, using receipts (account-
able documents), following regulations like the Government
of Kenya rules and procedures by introducing technology
(computers andmobile phones). Participants emphasised:

Staff are answerable at each level. (Female, 26–30 years old)

Staff sharing of work stations . . . (Male, ≥41 years old)

[Accountability] through audits (Male, 31–35 years old)

Some participants thought that procedures were not
being followed, leading to comments on the “misappropria-
tion of finances” and a belief that “accountability and trans-
parency was poorly achieved in the county.”

DISCUSSION
The purpose of this study was to examine the implementa-
tion of governance attributes as reported by decision
makers of the Department of Health in Uasin Gishu County,
Kenya. This was achieved by carrying out a desktop review
and administering a semistructured questionnaire with
42 Likert-type questions and additional open-ended ques-
tions. The results suggest general dissatisfaction with the
governance of health-care services in Kenya.

Most of the participants had a negative or neutral opinion
about the implementation of governance attributes, with
only one-tenth of the participants holding a positive view.
Some of the reasons cited by the participants for poor
implementation of governance were tribalism, corruption,
conflicts of interest, inequitable sharing of resources, and po-
litical interference. Our findings differ from those of Mutale
et al,31who conducted research in Zambia and identified that
80% of participants thought that the implementation of gov-
ernance attributes was good. One possibility for these con-
trasting results was that the Zambian study calculated mean
scores generated from 4-point Likert scale responses, while
our study established proportions. But at the same time,
Gakuru et al argue that the Kenyan State has never been
structured to represent or respond to the interests of
the masses and the public good, but rather to serve the
“interests of the incumbent political elite”.40,41 In Kenya and
many other African countries, including South Africa,
Botswana, Ghana, and Nigeria, governance is poor at the
state level.15,42,43

The majority of participants thought that the imple-
mentation of accountability was poor, and two-thirds
acknowledged that implementation of equity was poor.
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This suggests that accountability and equity have not
been fully implemented in the context of health care in
Uasin Gishu County. This contrasts with the findings of a
study carried out in Ontario, Canada, where equity had
been significantly implemented in primary health-care
facilities. The health-care facilities had adopted physician
services agreements, which incorporated different finan-
cial incentives that included bonuses. In Ontario, report-
ing requirements for physicians were voluntary and were
limited to performance tied to incentivised tasks.44 In our
context, further research needs to be undertaken to deter-
mine the factors that can improve equity in health-care
facilities.

The use of information was also scored weakly among
our participants. It can be deduced that when information
and evidence are not clear to decision makers, there will be
problems with transparency and accountability. Additionally,
resources whichwere devolvedwere expected to be equitably
distributed. Further, the Constitution of Kenya provides the
legal framework to ensure more comprehensive, people-
centred, and equitable provision of health services founded
on a human rights approach.

The challenges of poor governance and lack of account-
ability in the use of public resources, including health, are
not new.45 Kenya’s Health Sector Strategic and Investment
Plan (2015–2030) proposes a people-centred, more inclu-
sive, and engaging approach to governance and proposes
mechanisms to manage clients’ issues and strengthen social
accountability and stakeholder involvement. This implies
that some challenges are being faced in the implementation
of equity and accountability. According to the World Bank,
when internal mechanisms of accountability are inadequate
and fail to function, the situation calls for external account-
ability to ensure social accountability, that is, to ensure that
the government is answerable for its decisions. This allows
for constructive engagement between citizens and the gov-
ernment in monitoring the use of public resources for
the purposes of service delivery, protection of rights, and
community welfare protection. However, Cleary et al
argue that internal bureaucracy interferes with external
accountability.19,22

Notwithstanding this, there were positive perceptions
from study participants about the implementation of ele-
ments related to strategic vision and regulation and oversight in
the provision and administration of health care. This is not
surprising because the participants were highly trained and
had a good understanding of the factors contributing to the
implementation of governance attributes. Based on the qual-
itative findings of the study, the participants demonstrated
their understanding of governance as including a strategic
vision, providing regulation and oversight, and being trans-
parent and accountable. More research needs to be carried
out to understand the effectiveness of the implementation
of governance attributes. With the devolution of power to
the county level, oversight and supervision were also

devolved closer to the health-care facilities. This had the
effect of increasing the focus on the performance of health-
care workers and on the fact that they had to know the
strategic direction and the regulations in place for effective
service delivery. In this regard, our study findings were in
concordance with the findings of Siddiqi et al who asserted
that, in Pakistan, health service governance, participation,
and consensus orientation were growing across the levels of
assessment: local, regional, and national.4 Further research is
required to assess how participation and consensus orientation
will perform as the implementation of devolution continues
to mature in Kenya.

Limitations
Methodologically, our study sought to explore a complex
concept of governance, but this complexity resulted in vari-
ability of understanding among the participants. As this
study explored only Uasin Gishu County, the findings cannot
be generalised. Furthermore, the number of decision makers
in health was not large enough for complex analyses; gener-
ally, undertaking factor analysis requires a large sample size
to make firm conclusions with confidence.46

Questionnaires that use Likert scales should include a
mix of positive and negative statements.36 However, in this
study, the outcome was good governance, and it was neces-
sary to frame questions positively so that participants
could assess the extent to which good governance was being
implemented. The questions were framed to cover both
rules-based and outcome-based indicators of governance to
elicit perceptions on their availability and implementation.
Perspectives on implementation of governance attributes for
general health-care workers could further enrich available
knowledge, and in the larger study fromwhich this substudy
emerged, the perspectives of general health-care workers
were sought. Governance attributes are intertwined, and,
therefore, other critical factors may have been masked by
the attributes that were studied and others that were not.
The current study attempted to categorise questions into
groups for clarity and understanding.

CONCLUSION
This study identified components of health-care governance
within the study area that were functioning well at the time
of data collection, particularly strategic vision and regulation
and oversight. It can be concluded that devolution of oversight
mechanisms closer to facilities in the new system of gover-
nance had been effective to that point in time and should be
further harnessed. In contrast, transparency and accountability
scored poorly. This means that the public and junior officers
did not know how things were done by their senior officers.
This in turn resulted in perceptions of nepotism and inad-
equate use of information. When government works are
undertakenwith transparency and office holders are held ac-
countable, corruption and other vices are reduced. We
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conclude that the success of implementation of an attribute is
dependent on the implementation of others. For example,
there cannot be good implementation of accountability
with poor implementation of transparency. If the health
system is to achieve good overall governance, all gover-
nance attributes must be well implemented. Caution
should, therefore, be taken in interpreting individual and
overall scores. We have also illustrated that an expanded
tool – with a wide range of clear questions to reduce the
complexity of questions – serves to enhance good under-
standing by participants and provides a basis for meas-
uring governance for other interested researchers.
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ABSTRACT
Background: Mental disorders are rapidly becoming more prevalent worldwide and are estimated to contribute up to
15% of the global burden of disease by 2020. In Africa, the help-seeking behaviour for mental health care is complex
and is hindered by misconceptions and negative attitudes towards mental disorders. This study aimed to explore per-
ceptions of mental disorders and help-seeking behaviour for mental health care within the Maasai community in north-
ern Tanzania.
Methods: This qualitative study enrolled a purposive sample of 41 participants from a Maasai community in Arusha
Region, northern Tanzania. Participants included modern health-care providers, religious leaders, traditional practi-
tioners, local government leaders, local Maasai leaders, and workers from nongovernmental organisations dealing with
mental health. Local interviewers used interview guides to conduct in-depth interviews and focus group discussions in the
local language, Kiswahili. The interviews were completed between April and May 2013. We used content analysis to
analyse the qualitative data.
Results: Study participants attributed mental disorders to supernatural causes, such as curses, witchcraft, demons, and God’s
will. A few participants also mentioned biological causes and risk behaviours, including perinatal insults, head injuries, and
drug abuse. Furthermore, we found that the Maasai community seeks mental health care in a sequential and simultaneous
manner from 3 sectors, namely, professional health-care providers, traditional healers, and religious leaders. Traditional
healers and religious leaders were preferred over professional health-care providers for the treatment of mental disorders.
Conclusion: The Maasai have pluralistic help-seeking behaviour for mental health disorders. Integrating traditional
healers in the modern health-care system may be beneficial to addressing mental health issues in this setting.

INTRODUCTION

Mental disorders, defined as a combination of abnor-
mal thoughts, emotions, behaviour, and relation-

ships with others, contribute about 12% of the global
burden of disease, and this proportion is expected to
rise to 15% by 2020.1,2 According to the World Health
Organization, more than 450 million people worldwide
suffer from some form of mental disorder, most of whom
live in developing countries.2,3 Evidence from studies
conducted in different settings has shown that the contri-
bution ofmental disorders on the burden of disease differs
from country to country. For example, in the United
States, mental disorders are estimated to contribute
30.9% of the national disease burden, while in Finland

the contribution is 32.6%.3,4 In Japan, mental disorders
contribute about 24.6% of the burden of disease, com-
pared to 17.6% in China and 11.6% in India.3 In sub-
Saharan Africa, mental disorders are thought to account
for a smaller proportion of the disease burden. For
instance, in Namibia, mental disorders are estimated to
contribute 6.9% of the burden of disease, compared to
6.6% in Togo and 5.2% in Mali.3 In Tanzania, mental
disorders contribute about 5.3% of the disease burden.3

The Tanzanian Ministry of Health, Community Develop-
ment, Gender, Elderly, and Children has integrated
mental health in all levels of health-care service.5–7

Furthermore, in the Tanzanian setting, biomedical as
well as traditional healers also provide primary health-
care services.8,9 Previous studies have estimated that
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only 24% of people with mental disorders in Dar es Salaam
attend modern health-care services compared to 48% who
consult traditional healers8 and spiritual healers.10

Help-seeking behaviour refers to the sequence of
problem-focused and planned remedial actions that individ-
uals undertake to rectify perceived ill health. Help-seeking
behaviour is a complex decision-making process instigated
by a problem that challenges personal abilities.11 The process
involves interpersonal interactions at the individual, family,
and community levels, including biopsychosocial profiles,
past experiences with health-care professionals, and the
availability of alternative health-care practitioners, such as
traditional or faith healers.12,13 Other factors that influence
help-seeking behaviour include public perceptions regarding
the efficiency and quality of health services and belief sys-
tems prevalent in the communities, meaning how people
conceptualise the causes of health problems and how symp-
toms are perceived.14–16 The intersection between culture
and help-seeking behaviour among people with mental ill-
ness is still a global concern. Sociocultural factors often influ-
ence people’s decisions to delay seeking professional help or
to avoid it altogether, which can, in turn, significantly com-
promise treatment and care.11,16,17

According to Kleinman’s explanatorymodels, all cultures
have systems of health beliefs to explain what causes illness,
time and mode of illness onset, evolution of the illness,
treatment and cure, andwho should be involved in the treat-
ment process. Specifically, the explanatorymodel describes a
“somatic illness network”, defined as a “syndrome” of
symbols and experiences, which typically “run together” for
the members of a society.14 Mental health is a socially
constructed and socially defined concept; as different soci-
eties, groups, cultures, institutions, and professionals have
different ways of conceptualising its nature and causes,
determining what is mentally healthy and deciding on
which useful interventions, if any, are appropriate.18,19 It is
well documented that culturally sensitive mental health-
care interventions are more effective in addressing the com-
plex spectrum ofmental disorders. In fact, a goal of culturally
sensitive mental health care is to specifically consider the
perspectives of local cultural beliefs and practices.20

Explanations of mental disorders and their causes vary
among individuals and communities. A study in 3 African
countries – Burundi, South Sudan, and the Democratic
Republic of the Congo – in 2013 showed that the perceived
causes of mental disorders varied a great deal within each
setting, and attributed causes varied from supernatural to
psychosocial and organic. The studies showed that the per-
ceived causes of locally defined mental disorders in these
African settings were supernatural forces, natural forces,
loss, and worry.21

A study conducted in rural Tanzania showed different
patterns of explanation about mental disorders in the com-
munity.22 The first category was “no explanation”, whereby
patients seemed to have few thoughts and explanations

about why they had fallen sick and about the character of
their illnesses. In the second category, the participants attrib-
uted mental disorders to spiritual causes. Finally, physical
pain and reduction in daily levels of function –with physical
illness presented as a central component – was the last
category.

The Maasai is among the few tribes in Tanzania who pri-
oritise culture and tradition in directing day-to-day activities
and behaviours. A large proportion of the Maasai commu-
nity uses traditional healers and traditional medicines to
treat several illnesses. TheMaasai give great respect and trust
to their traditional healers, who also act as local leaders or
olaibons.23 Ventevogel et al argued that life for a Maasai with
a disability is particularly problematic.21 Throughout history,
communities have reacted strongly by stigmatising, hiding,
or even killing mentally and physically impaired people.19,24

Individuals with disabilities have faced and continue to face
prejudice and discrimination in different forms – from
restrictions in employment and education to sterilisation
and death.19,24

Few studies have explored perceptions of mental disor-
ders and help-seeking behaviours related to mental health
care in Tanzania, and among the Maasai in particular. This
study aimed to do just that. The findings from this study will
provide insights into cultural context-specific information on
perceptions of mental disorders and help-seeking behaviour
for mental health care in Tanzania. The new knowledge may
shed light on how the Maasai community understands and
perceives mental disorders and what help-seeking behav-
iours they use for mental health care. The findings may assist
policy makers and mental health interventionists to design
culturally context-specific mental health-care interventions
in the study setting.

METHODS

Study Area
The study was conducted in Monduli District, which is
among 7 districts in Arusha Region. The district is located in
the northeastern part of Tanzania. It is bordered to the north
by Longido District, to the east by Arumeru District, to the
south by Manyara Region, and to the west by Ngorongoro
and Karatu Districts. Monduli District consists of 15 wards
and 73 villages. According to the 2012 Tanzania National
Census, the population of Monduli District was 158,929.25

The majority of people that reside in the study area are
Maasai. The Maasai are a nomadic people who keep cattle,
goats, and sheep. The main languages used in the district are
Maasai, a local dialect, and Kiswahili, which is the national
language and is spoken by most Tanzanians. Monduli
District was selected because it is inhabited mainly by a
Maasai community that has limited exposure to other cul-
tures. The district has 1 public hospital, 1 health centre, and
22 dispensaries.
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Study Design
This was an exploratory community-based qualitative study
conducted between April and May 2013.

Study Population
The study population consisted of members of the Maasai
community, health-care providers, religious leaders, tradi-
tional healers, local Maasai leaders, local government lead-
ers, and nongovernmental organisations (NGOs) involved
in mental health care in Monduli District.

Sampling and Consent
The study used in-depth interviews (IDIs) and focus group
discussions (FGDs) with key informants – religious leaders,
traditional healers, health-care providers, local government
leaders, and NGO officials – andmembers of theMaasai com-
munity, specifically local Maasai leaders and caretakers of
patients. Purposive sampling26,27 was employed to recruit
21 female and 20 male participants for both IDIs and FGDs.
The sampling approach was chosen to ensure the inclusion
of a variety of viewpoints and diverse experiences among
participants. The study participants were selected based on
their involvement, knowledge, and experiences with mental
disorders. We conducted an FGD for each of the following
groups: caregivers, women from the general population,
and men from the general population. We divided groups
by gender because gender roles related to health care
are very clear in Maasai culture: women are expected to
take care of the sick, irrespective of the patient’s gender.
Additionally, we hoped the women would express them-
selves more freely when separated frommen.24

All participants provided informed consent before
involvement in the study. For participants who were
unable to read or write, a verbal explanation was given
and a thumbprint was obtained as a mark of consent.
Participants were informed that participation in the study
was voluntary and that they were free to withdraw at any
point. Participants were assigned numbers to ensure ano-
nymity and confidentiality; no personal identifiers were
included in the collected data.

Pretesting
The data collection tools were pretested before the study to
check for clarity and internal consistency. Eight participants
(4 male and 4 female) were involved in the pretest, which
informed minor word use and phrasing adjustments to the
final tools.

Data Collection
Interviews with health-care providers – primarily doctors
and nurses – and religious leaderswere conducted in their re-
spective offices, while the FGDs and interviews with local
government leaders, local Maasai leaders, and traditional
healers were all conducted in the privacy of different rooms

at the village executive officer’s headquarters. Interviews
were conducted in Kiswahili, except for 2 IDIs that were
conducted in the Maasai language for participants who did
not speak fluent Kiswahili. Interviews lasted approximately
60 minutes. All interviews were recorded using a digital de-
vice, and noteswere taken to capture important information.
Permission to make audio recordings was obtained from
study participants before commencing interviews.

Data Management and Synthesis
Data were analysed manually using a content analysis
approach. First, the verbatim transcriptions were translated
into English. We then read and critically reviewed all tran-
scripts to identify the themes, patterns, and contexts of each
individual response. Using Microsoft Word, we used colour-
coded highlighting and italics to identify important quota-
tions and emerging themes from the data.

During the next stage, we organised the highlighted quo-
tations into different categories according to themain themes
that arose during the transcript analysis, while also consider-
ing the study objectives. The resulting thematic categories
included inadequate knowledge, supernatural causes, bio-
logical causes, and pluralistic behaviour. We investigated
and identified conceptual connections between and within
categories, grouping conceptually related phenomena under
the appropriate themes.26,27 Finally, we interpreted our find-
ings in relation to other studies and outlined the study’s
implications, lessons learnt, conclusions, and recommenda-
tions. The important questions asked during the interpreta-
tion process were:

• What does the sentence or piece of data mean?

• What did the participants mean?

• What was the context of the response?

• What is the implication of the information?

• What have others written (or what is known) about it?

Representative verbatim quotations from IDIs and FGDs
were selected to illustrate key findings.

Ethical Approval
The Kilimanjaro Christian Medical University College
Research and Ethics Review Committee (CRERC: No. 566)
approved this study and all study activities.

RESULTS

Demographic Characteristics
A total of 41 participants (20 male and 21 female) were
selected for the study. In total, we conducted 3 FGDs with
21 participants (7 participants per group) and 20 IDIs. About
two-thirds (n=13, 65%) of the IDI participants were male,
and the median age of all participants was 45 years (range,
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24 to 67 years). The majority were married (n=17, 85%),
had gone to school (n=14, 70%), and were Christian (n=14,
70%). The IDI participants were health-care providers (n=4),
religious leaders (n=3), traditional healers (n=4), Maasai
local leaders (n=4), local government leaders (n=3), and
NGO officials (n=2) involved in the provision of mental
health-care services in the study setting. Among the FGD
participants, most were peasants (n=16, 76.2%), female
(n=14, 66.7%), married (n=15, 71.4%), Christian (n=17,
80.1%), and had gone to school (n=13, 61.9%); the median
age was 37 years (range, 26 to 60 years).

Definition of Mental Disorders
The participants defined or conceptualised mental illness in
different ways. Some provided spontaneous responses, while
others were unable to define mental illness, although they
did recall having seen someone with mental illness. Some
participants equated mental illness with overt psychosis or
inability to speak, while others considered mental illness as
an inborn, incurable illness.

One participant said:

I do not know what mental disorders are . . . But I have seen patients
with mental confusion. (Male, Maasai leader, unknown age,
IDI)

Another participant elaborated:

Mental disorders can be associated with a person who cannot
speak or is crazy. (Male, local government leader, 53 years old,
IDI)

A female participant explained:

Mental disorders are the diseases that if someone is born with, then
it’s God’s work, and it cannot be treated. (Female, local govern-
ment leader, unknown age, IDI)

Terminology for Mental Disorders
Across interviews, participants used 4 different Maasai terms
to refer to mental disorders: ormaema (“disabled [or abnor-
mal] person”), enagiormotonyi (“disease of falling or faint-
ing”), ormodai (“someone who is unable to communicate”),
and orkichaa (“crazy person”).

Causes of Mental Disorders
Participants mentioned several causes of mental disorders.
The majority of participants ascribed mental disorders to
nonmedical causes. The common nonmedical causes men-
tioned included supernatural powers, witchcraft, curses,
and God’s sickness. Other causes reported by participants
included excessive alcohol use, drug abuse, and heredity.
The majority of Maasai participants believed that most peo-
ple with mental disorders are cursed because of their failure
to observe Maasai traditions and customs, or because they

had done something bad to others in the community, as one
participant said:

The cause of mental disorders in theMaasai community is believed to
be witchcraft, to curses, or possession by demons. (Female, tradi-
tional healer, 50 years old, IDI)

Another participant stated:

Mental disorders result from being cursed if they [patients] fail to
observe traditions or elders. (Female, local government leader,
45 years old, IDI)

Finally, another participant emphasised the consequen-
ces of bad behaviour in the Maasai community:

Bad behaviours, such as stealing or killing someone, can also cause
mental disorders when someone is cursed. (Female, local govern-
ment leader, unknown age, IDI)

Several participants indicated that most mental illness
results from witchcraft, as a consequence of jealousy, partic-
ularly of individuals who are wealthy and successful in life.

One participant said:

The disease [mental disorders] is caused by someone being bewitched,
mostly because of the jealousy of other people.” (Female, local gov-
ernment leader, 45 years old, IDI)

Another woman said:

The cause of the disease [mental illness] is someone being bewitched,
mostly because someone hasmany cows, children, or wives. They give
explanations like. . . The person that passed through the herd of cows
is the one who bewitched this person. (Male, Maasai leader,
59 years old, IDI)

One participant described how some people believe that
mental disorders can be transmitted via hostile glares. He
stated:

Being looked at by someone with a bad eye is also believed to cause
mental disorders. (Male, 40 years old, FGD)

One participant stated that if a bird flies over a person, the
shadow could cause a mental disorder:

If someone sleeps facing upwards and a certain bird flew over that
person, he or she getsenagiormotonyi. (Male, 32 years old, FGD).

Other causes mentioned by participants included: God’s
wish or punishment, stressful conditions, lack of sleep, and
evil spirits. Proposed biomedical causes included incorrectly
administered injections at health facilities. Interestingly,
health-care providers had different perspectives on the
causes of mental disorders within the Maasai community.

Participants related natural causes of illness, injuries at
birth, and family historywith the development ofmental dis-
orders. One participant explained:

Mental disorders can be caused by diseases like malaria or brain
injury. (Male, health-care provider, 45 years old, IDI)
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On the other hand, a young female nurse elaborated
on the complications associated with unassisted home
deliveries:

Women still give birth at home, with prolonged labour and other
complications without proper care; children get brain damage and
may develop mental disorders. (Female, health-care provider,
26 years old, IDI)

Help-Seeking Behaviours
Substantial discussion revolved around help-seeking behav-
iours and beliefs related to prevention and treatment ofmen-
tal disorders.

Beliefs About Prevention
Beliefs about prevention of mental disorders revolved
around traditions and customs among the study participants.
Participants scarcely mentioned modern prevention strat-
egies, as the major causes of mental disorders were thought
to be related to curses, demons, and spiritual matters. The
effect of the traditional mindset on beliefs about prevention
of mental disorders was well illustrated by this quotation:

Maasai believe that mental disorders cannot be prevented through
modern treatment. (Female, NGO representative, 46 years old,
IDI)

A more explicit explanation was offered by another
participant:

According toMaasai belief, in order to prevent mental disorders, peo-
ple have to stop doing bad things in the community, like stealing, and
should obey elders and follow traditions, and they should not engage
in witchcraft. (Female, NGO representative, 50 years old, IDI)

Beliefs About Treatment
Beliefs about treatment for mental disorders within the
Maasai community in Monduli District were based on the
same traditional mindset. Most participants believed that
mental disorders could not be treated by the modern thera-
peutic modalities found in a hospital. Most participants
explained that traditional healers, commonly known as olai-
bons, were more equipped to treat mental disorders in the
Maasai community:

People with mental disorders in our community are usually taken to
olaibons, meaning traditional healers or elders in the community.
This is done in order to find out what the problem is. After enquiring,
traditional healers will find out if the person is cursed or bewitched,
and by whom, and from there the plan to help or treat the patient is
decided. (Female, local government leader, unknown age, IDI)

Another participant provided an alternative description
of the potential healing process for a Maasai patient with
mental illness:

If the one who is believed to have cursed the patient is alive, then the
elders in the community gather and take a cow and some local brew
to the person who has cursed the patient to ask for forgiveness on
behalf of the patient. Once the offerings are accepted, the patient
will be cured. If the person refuses to forgive, it is a bad thing, then
the elders either use power to make that person
forgive, or they also curse that person. (Male, Maasai leader, 63
years old, IDI)

Use of different paraphernalia was alsomentioned as part
of the alternative healing practices for mentally ill patients in
the Maasai community:

Also, to cleanse the curse, the elders spit on a rope calledngopito and
tie the rope on the patient and do special prayers to break the curse. If
the person who triggered the curse has died, elders visit the grave and
give offerings to ask for forgiveness and recite a special prayer.
(Male, traditional healer, 55 years old, IDI)

Across interviews, participants emphasised the difficulty
involved in curing mental disorders caused by supernatural
forces. One participant said:

For those bewitched, it is hard to treat in the community; it takes time
to be healed. (Male, religious leader, 55 years old, IDI)

Spiritual prayers were another reported treatment option
for mental disorders. A male religious priest said:

When those kinds of people – with mental disorders – are brought
here, first I baptise them, followed by prayers, and the patient is
told to affirm that they are cured and turn their beliefs and lives to
God. We apply water, olive oil, and a type of juice called fruto [a
blackcurrant juice], which we pray upon to turn it [the juice] into
the blood of Jesus for the patient to drink. Thereafter, the patient is
cured, or if not, the Holy Spirit will show me what else to do.
Normally, we tell them never to sin again and to fear God. (Male,
religious leader, 24 years old, IDI)

Spiritual leaders reported conflicting beliefs about what
should be done after prayers, once the patient is declared
healed. The main point of contention was whether the
patient should seek help at a hospital after the prayers or not.

Another treatment option believed to cure mental disor-
ders among the Maasai in this community was the use of
herbs. Ambiguity was centred on whether herbs alone could
treat mental disorders, or if they should be used in conjunc-
tion with other treatment options. The uncertainty was well
elaborated by a female caregiver:

Treating patients with mental disorders is not easy by using herbs,
but we try; and when they fail, we refer patients to either traditional
healers, spiritual healers for prayers, or the hospital. (Female,
caregiver, unknown age, FGD)

An older female herbalist reported:

When a patient of that type [with a mental disorder] is brought to
me, I make small cuts [scarifications] on the body and apply herbs
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on the wounds. I examine the patient and provide first aid. I massage
the whole body, especially the stomach and hands. When massaging
the body, I realise where the problem is and if it can be cured or not.
After examining the patient and after first aid, if I discover that I can-
not treat the disease, I refer the patient to wherever they can be
treated, either by olaibons, or the hospital, or prayers. (Female,
traditional healer, unknown age, IDI)

Preferred Treatment for Mental Disorders
Participants generally preferred traditional treatment meth-
ods. A female herbalist said:

Most patients go to traditional healers because they believe that they
are bewitched. . . and get cured. (Female, traditional healer,
50 years old, IDI)

Some participants indicated a strong aversion to modern
therapies for mental disorders:

People prefer traditional healers because they believe them to bemore
effective than modern medicine; however, after other treatment
options fail, then the patient is taken to the hospital as the last option.
(Male, 55 years old, FGD)

During IDIs, most participants mentioned that modern
therapies are regarded as the last option, once the traditional
treatment options fail.

They believe that traditional medicine can cure mental disorders;
hospital treatment is the last option. (Male, health-care provider,
55 years old, IDI)

Another perspective took educational status into
account:

Educated relatives are more likely to seek treatment from the hospi-
tal, while the uneducated will start with herbs or traditional healers.
(Female, caregiver, 59 years old, FGD)

DISCUSSION
This study aimed to explore perceptions of mental disorders
and help-seeking behaviour related to mental health among
the Maasai people in Arusha Region. The study findings
demonstrated a range of misconceptions about mental
health within this community. The causes of mental disor-
ders were attributed to either sociocultural and spiritual (eg,
curses, bewitching, or hostile glaring) or biological (eg, dis-
ease or heredity) factors. This Maasai community perceived
a pluralistic framework for help-seeking behaviour and pre-
ferred traditional health care over modern health-care
services.

Having correct knowledge of the causes of and potential
treatments for mental illness is important because this can
influence positive help-seeking behaviour and appropriate
care. In this study, participants explained mental disorders
using both social and biomedical models.14 From the social-

model perspective, participants had a number of misconcep-
tions about the causes of mental disorders. They attributed
mental disorders to supernatural experiences, such as
God’s will, curses, witchcraft, and antagonistic stares. These
results support previous findings from studies conducted
in Tanzania in Kinondoni District in Dar es Salaam28 and
Mbulu District in Manyara Region,22 as well as studies con-
ducted in Vietnam21 and Nigeria.29

In Maasai society, curses or acts of God are attributed to
shameful or harmful behaviour on the part of figures of
authority or respect, such as parents or grandparents.24 In
this study, Maasai participants also believed that mental ill-
ness can result from bad deeds or crimes leading to the curs-
ing or bewitching of the perpetrator. These beliefs about the
causes of mental disorders can lead to poor disease manage-
ment, leaving many patients untreated and increasing the
burden of mental illness in the community.

In this study, some participants attributed mental
disorders to biomedical causes, including genetics and peri-
natal injury. Concerning hereditary factors, some partici-
pants rightly stated that family history can predispose
individuals to mental illness; however, despite some
understanding of the biomedical contribution to mental dis-
ease causes, participants often ascribed the hereditary com-
ponent of mental illness to a “family curse”. Studies in
Uganda and Sri Lanka have shown that families with a his-
tory of mental illness are often stigmatised and discriminated
against.30,31

Other illnesses, malaria in particular, were reported by
participants to be associated with mental disorders, although
they could not give a plausible explanation on how malaria
can cause mental illness. According to Idro et al, cerebral
malaria may predispose children to long-term mental disor-
ders, possibly due to convulsions, impaired consciousness,
and coma, leading to brain damage.32 Furthermore, injuries
to neonates during unassisted childbirth were perceived by
participants to cause mental illness. Evidence suggests that
children with birth injuries often develop mental illness in
adulthood.33

Generally, the Maasai participants in our study believed
that people cannot acquire mental disorders without an
identifiable cause and thatmost cases are due to supernatural
causes, often facilitated by human actions or behaviours.
These findings are in line with other studies.22,24,28,29,34

However, key informants were of the opinion that these
kinds of beliefs were slowly changing over time in the
Maasai community.

According to Jain et al,35 help-seeking behaviour, partic-
ularly in rural communities, is a complex outcome of many
factors operating at the individual, family, and community
levels, including biosocial factors, an individual’s past experi-
ences with health services, and the availability of alternative
health care.

In describing help-seeking behaviour, Kleinman’s ex-
planatory models help describe what influences patients to
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navigate through different therapeutic options. The explana-
tory models in this context focus on the treatment options
that are employed by all those engaged in the clinical process.
Kleinman further argues that explanatory models are held
by both patients and practitioners, that these models offer
explanations of sickness and treatment to guide choices
among available therapies and therapists and cast personal
and social meanings on the experience of sickness.14

Based on this framework, in this study, we found that the
Maasai have 3 major treatment options for mental health
concerns, namely, modern health-care services, traditional
care, and spiritual care. In most instances, patients and rela-
tives will use 1 or more treatment options at a time, depend-
ing on the perceived causes of illness and the cost and
effectiveness of care. The 3 pathways describe the conceptu-
alisation of help-seeking behaviour for mental disorders
within the Maasai community in sequential patterns that
are influenced by factors, such as social norms (eg, beliefs
about causes of disease) and literacy levels. The first pattern
was to first seek assistance from traditional healers, then spir-
itual healers, and, finally, modern health-care providers. The
second pattern was to seek assistance from herbalists, and
then, in order, traditional healers, spiritual healers, andmod-
ern health-care providers. The third pattern was to first seek
help from modern health-care providers, then traditional
healers, and, finally, spiritual healers.

Most participants in this study believed thatmental disor-
ders can be prevented by observing some cultural traditions
and practices, stopping bad behaviours, and preventing
or refraining from witchcraft. Several studies on mental dis-
orders and other chronic diseases have reported similar
perceptions.29,36

Most participants believed that traditional healers should
be the main treatment providers for mental disorders and
that biomedical personnel either should not be consulted or
should be considered as the last option.8,30,36 This study also
revealed that traditional healers perform physical examina-
tions and some forms of massage as part of their mental
health assessment and therapeutic procedures. Traditional
healers were reported to look beyond physical treatment of
illness by trying to deal with perceived causes, such as curses
and witchcraft.37

Although the majority of participants believed that men-
tal disorders could be treated using alternative medicine,
only a few participants had confidence in modern health-
care services. Participants who believed in modern health-
care services were often those with some formal education
or were health-care providers themselves. The study also
found that some Maasai community members depend on
spiritual prayers. Participants reported that during prayers,
holy water, blessed fruit juice, Bible quotations, or self-
confessions were used to break curses and to cast out
demons. This is in line with a study reported by Atindanbila
and Thompson,37 which demonstrated that spiritual treat-
ment for people with mental disorders is common and that

spiritual healers use confession, biblical or Koranic quota-
tions, laying of hands, holy water, and salt when dealing
with mental disorders.

An interesting finding was that some religious leaders
who held dual beliefs were reported to have advised patients
to attend modern health-care services for further treatment,
while others reportedly believed that prayers were enough.
Furthermore, some religious leaders, mainly Christians, did
not allow their followers to go to traditional healers, includ-
ing the Maasai elders, or olaibons.

Limitations
This study had some important limitations. The first limita-
tion was language. Some participants were not conversant
with Kiswahili, the language widely used in Tanzania. To
rectify the language limitation, a research assistant fluent in
the Maasai language translated the interviews and responses
from Maasai to Kiswahili. The second limitation was related
to the sensitive subject matter. Mental disorders are widely
associatedwith stigma, and thismight have prevented partic-
ipants from freely discussing matters pertaining to mental
disorders, particularly during the FGDs. Efforts to overcome
this limitation included spending considerable timewith par-
ticipants to build rapport before conducting the interviews.
The aim was to make participants feel comfortable and
relaxed. In addition, the interviewers used probing
and prompting questions or statements during the IDIs and
FGDs to reduce any stigma or discomfort associated with dis-
cussing mental disorders. The final limitation is an inherent
weakness of qualitative study designs, whereby the findings
may not be representative of the population in the study set-
ting much less other settings. Because the study participants
were recruited from a rural setting, with the majority of par-
ticipants being from the Maasai community, the study find-
ings may not be relevant to urban settings or non-Maasai
communities. Despite these limitations, the study findings
do contribute knowledge about perceptions of mental disor-
ders and help-seeking behaviour for mental health among
theMaasai in this region. The study findings could form a ba-
sis for further mental health studies amongMaasai and other
pastoral communities.

CONCLUSION
This study explored the perceptions of mental disorders
and help-seeking behaviour for mental health care among
Maasai in Monduli District, Arusha Region. In several ways,
the current study corroborated what has previously been
reported and added new knowledge, particularly on how
mental illness is conceptualised and the culture-specific and
cognitive factors influencing help-seeking behaviour in a
Maasai community.

Knowledge about the causes and treatment ofmental dis-
orders within this Maasai community were mixed. The
Maasai have both naturalistic and personalist views of
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mental health, as they associate mental illness with both
biology and witchcraft, curses, and punishment from God.
Secondly, patients and family members have multiple
options for seeking care, with the majority of people using
traditional healers and spiritual healers more than modern
health-care providers.

These findings have 2 key primary health-care implica-
tions on mental health in this community. Firstly, they
underline the urgency for advocacy initiatives that may
increase mental health literacy and awareness at the individ-
ual, family, and community levels. The advocacy initiatives
should emphasise the importance of the social cognitive fac-
tors reported in this study that influence help-seeking behav-
iour. Secondly, the findings call for interventions that will
empower traditional healers to identify people with mental
disorders and participate in the design of mental health pre-
vention programmes in this study setting.
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ABSTRACT

Background: Prevention of mother-to-child transmission (PMTCT) programmes aim to both eliminate vertical transmis-
sion of HIV and optimise the health and survival of infants born with HIV. Therefore, early infant diagnosis (EID) of HIV
infection via DNA polymerase chain reaction (PCR) testing is a key component of PMTCT programming. We assessed the
effectiveness of EID and PMTCT interventions at health-care facilities in Bujumbura, Burundi.
Methods: This was a prospective analytical study of infants born to HIV-positive mothers on antiretroviral therapy (ART),
who were followed from December 2016 to March 2017 at 3 centres providing PMTCT services in Bujumbura. Babies
enrolled in this study received once-daily nevirapine from birth through to 6 weeks of life, after which HIV DNA PCR test-
ing was conducted.
Results: Of 122 HIV-exposed infants, 60 were boys and 62 were girls. The mother-to-child transmission rate at 6 weeks
of life was 0.9%. Eighty-three (68%) of the women had commenced ART before pregnancy and 39 (32%) during preg-
nancy. The mean CD4 lymphocyte count was 6536308 cells/ll. Ninety-two (75.4%) of the pregnancies were planned,
and 98 (80%) of the births were via spontaneous vaginal delivery. After birth, 111 (91.0%) infants were exclusively
breastfed, and 11 (9.0%) infants received exclusive replacement feeding.
Conclusion: There was a low rate of transmission of HIV from women taking ART to children who were given nevirapine
for the first 6 weeks of life. Infants of HIV-positive women can live healthy lives free from HIV infection if their mothers
participate in PMTCT programmes.

INTRODUCTION

HIV/AIDS remains a disease of great public health
importance, and vertical transmission of HIV –

from mother to child – continues to be a common route
of transmission, accounting for the vast majority of new
infections in children.1 In 2012, about 330,000 children
under 15 years of age worldwide were infected with
HIV, according to estimates by the Joint United
Nations Programme on HIV and AIDS (UNAIDS), with
more than 90% of paediatric HIV infections occurring
in sub-Saharan Africa.1 Most of these infections
occurred during pregnancy, delivery, or breastfeeding,
thereby making the prevention of mother-to-child

transmission (PMTCT) an important public health
strategy for reducing HIV transmission.2

PMTCT programmes provide antiretroviral ther-
apy (ART) to HIV-positive pregnant women to prevent
their infants from acquiring the virus. Effective
PMTCT programmes require women and their infants
to have access to and make use of a cascade of inter-
ventions, including antenatal services and HIV testing
during pregnancy, ART for pregnant women living
with HIV, safe childbirth and appropriate infant feed-
ing practices, and infant HIV testing and other post-
natal health-care services.3 In the absence of such
interventions, the risk of mother-to-child transmis-
sion (MTCT) of HIV is 15% to 45%. However, ART

East African Health Research Journal 2018 | Volume 2 | Number 2 112

mailto:nyandwijo@yahoo.fr


and other effective PMTCT interventions can reduce this
risk to below 5%.4

Early infant diagnosis (EID) permits the detection of HIV
infection in exposed children from 4 to 6 weeks of age via a
polymerase chain reaction (PCR) assay. In infants, HIV infec-
tion may progress to full-blown AIDS within the first few
months of life. The advent of EID has brought about consid-
erable survival benefits for HIV-infected infants who receive
early ART.5 EID also permits the assessment of PMTCT pro-
gramme effectiveness.

The Burundi PMTCT programme was implemented in
2000. The goal was to achieve virtual elimination of HIV
infection in infants and young children. In 2011, the
UNAIDS Global Plan was launched to reduce the number of
newHIV infections acquired viaMTCT by 90%by 2015.6 The
World Health Organization (WHO) identified 22 priority
countries, with the top 10 – including Burundi – accounting
for 75% of the global PMTCT services need. It was estimated
that the effective scale-up of interventions in these countries
would prevent over 250,000 new infections annually. The
2010 Burundian Demographic and Health Survey reported
a decrease of HIV prevalence in the general population
from about 3% in 2007 to 1.4% in 2010 (1% in men and
1.7% in women).7 New HIV infections, acquired via MTCT,
among children under 5 years of age accounted for 25% of
all new infections during the same period. In 2016, Burundi
had 84,000 people living with HIV, among whom were
4,300 pregnant women who received ART for PMTCT.
WHO reporting estimated that fewer than 500 children
were newly infected with HIV due to MTCT.8 Despite sus-
tained PMTCT efforts, infants of HIV-positive women are at
risk of becoming infected after birth. One of the major ways
of reducing HIV transmission is by ensuring the consistent
implementation of EID. The WHO recommends DNA real-
time PCR (RT-PCR) HIV testing at 4 to 6 weeks of life for
infants of HIV-positive mothers, and commencement of
ART for HIV-positive children below 24 months of age.1,2,9

This study examined EID with DNA RT-PCR at 3 health
facilities in Bujumbura, Burundi, with the aim of assessing
the effectiveness of PMTCT interventions towards reducing
vertical transmission of HIV.

METHODS

Study Design and Setting
This was a prospective analytical study of pregnant women
enrolled in the Burundi PMTCT programme, implemented
according to national guidelines. The study was conducted
from December 2016 to March 2017 at 3 health facilities
providing HIV screening, antenatal care, and PMTCT services
in Bujumbura: the Buyenzi Community Medical Centre
(CMC); the Society for Women Against AIDS in Africa
(SWAA), Burundi; and the Burundian National Association
of Support for People Living with HIV and AIDS Patients
(ANSS).

The Buyenzi CMC is a public urban antenatal care clinic
and was the first centre to implement PMTCT in Burundi
in 2000.

The Burundi branch of the SWAA International was built
in 1992 thanks to the initiative of a group of women wishing
to fight the taboo and stigma attached to HIV/AIDS. It is a
nonprofit organisation dedicated to HIV prevention and cli-
ent support amongwomen, children, families, and commun-
ities by providing medical and psychosocial support. At the
end of June 2015, the SWAA sites in Burundi were monitor-
ing 5,238 people, including 3,530 taking ART.

Founded in 1993, the Burundian ANSS was the first
civil society organisation in Burundi to provide HIV preven-
tion, care, and treatment services aimed at improving the
well-being of people living with and affected by HIV. In
2016, 506 women were registered with the ANSS PMTCT
programme.

Study Population
This study focused on pregnant women living with HIV-1
infection and taking ART. Eligible women were those who
were enrolled in PMTCT programmes at the 3 participating
health-care facilities and expected to give birth within
6 weeks before the end of the study period. Babies delivered
to enrolled women were included. Exclusion criteria among
infants included being a second twin or a third triplet because
of the reported lower MTCT risk among second twins and
third triplets.10 CD4 cell counts were done during antenatal
care. HIV-exposed infants received 2 mg/kg of once-daily
nevirapine from birth for 6 weeks and were thereafter
screened for HIV-1 by DNA RT-PCR.

Blood Analysis
Blood analysis was carried out in the Department of Virology
at the National Reference Laboratory of the National
Institute of Public Health in Bujumbura. Whole blood sam-
ples (6ml) drawn from the expectantmothers were collected
in ethylenediaminetetraacetic acid (EDTA) tubes at the labo-
ratories of each PMTCT service and directly transported to
the National Institute of Public Health, where plasma was
separated from the whole blood after centrifugation at
40,000 g for 10 minutes. The plasma was then stored in
1.5 ml aliquots at �80°C. CD4 T-cells were counted using
the BD FACSCount System (Becton Dickinson, San Jose,
CA, USA). At 6 weeks of life, all children born to enrolled
mothers underwent qualitative DNA RT-PCR HIV testing.
Dried blood spots from capillary samples were prepared on
Whatman blotting papers and stored at room temperature
until being used for DNA RT-PCR analysis with the Abbott
RealTime HIV-1 Qualitative kit (Abbott Laboratories, Abbott
Park, IL, USA). According to the manufacturer, the DNA RT-
PCR assay has a specificity of 100% and a sensitivity of at
least 2,500 copies/ml using the dry blood spot procedure.
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Data Collection and Management
Data collection was conducted by a team of trained and
supervised nurse data collectors. The principal investigator
monitored data collection, and another senior member of
the study team frequently conducted random checks to
ensure data quality. Error and data consistency checks were
conducted during analysis. Data were extracted from struc-
tured national data collection tools and entered into
Microsoft Excel spreadsheets designed for data entry. The
national tools from which the data for analysis were drawn
included the PCR request and result forms as well as the EID
register, containing information about the baseline charac-
teristics of HIV-exposed babies, type of ART received by the
mother, frequency of antenatal care follow-up, mode of
delivery, mother’s ART start date, infant feeding method,
and outcome of the DNA RT-PCR test.

Data Analysis
Data entered into the Microsoft Excel spreadsheet were
cleaned and checked for consistency. The cleaned data were
exported to Statistical Package for the Social Sciences (SPSS)
for Windows, version 12.0 (SPSS Inc., Chicago, IL, USA), for
data management and further statistical analysis. Frequency
counts were performed to assess the completeness of all var-
iables. The DNA RT-PCR result was the primary outcome
variable and was determined for HIV-exposed infants at
6 weeks of life.

Ethical Approval
This study was approved by the Comité d’Éthique et de
Recherche en Santé Humaine (Committee of Ethics and
Research in Human Health) of the Faculty of Medicine of
the University of Burundi in accordance with the code of
ethics for biomedical research involving human subjects (ref-
erence no. FM/CE/04/2016). Women were included in the
study after they received a detailed explanation of the aim
of the study and gave their written voluntary consent, when
they were able to do so, and verbal consent if they were
unable to read or write. The study used routinely collected,
aggregated programme data at the 3 health-care facilities,
and participant confidentiality was ensured, as personal
identifiers – including names and identification numbers –

were not recorded with the collected data.

RESULTS
The study population was composed of 122 pregnant
women and 122 babies. The mean age of the women was
3166.6 years (range, 17 to 44 years); over half (n=62,
50.8%) of the women were aged between 30 and 39 years.
Ninety-two (75.4%) of the pregnancies were planned, and
30 (24.6%) were unplanned. Eighty-three (68.0%) women
commenced ART before pregnancy, and 39 (32.0%) began
ART during pregnancy. The mean CD4 cell count for

the women was 6536308 cells/ll, and 79 (64.7%) had
≥500 CD4 cells/ml. Only 1 (0.8%) mother gave birth at
home, and the rest (n=121, 99.2%) delivered at health facili-
ties (Table 1). Most (n=98, 80.3%) participants delivered via
spontaneous vaginal delivery, with 24 (19.7%) delivering
through caesarean section (Table 2).

All 122 babies were born at term (≥37 weeks of
gestation); 60 (49.2%) of the newborns were boys, and
62 (50.8%) were girls. Most (n=111, 91.0%) of the infants
received exclusive breastfeeding during the first 6 weeks of
life; the other 11 (9.0%) children received exclusive replace-
ment feeding. At 6 weeks of age, 121 (99.2%) infants tested
negative for HIV by DNA RT-PCR, and 1 (0.8%) child tested
positive (Table 2).

TABLE 1. Baseline Characteristics of Women Enrolled in
the Study (N=122)

Characteristics n (%)

Age (years)

<19 2 (1.6)

20–24 29 (23.8)

25–29 18 (14.8)

30–34 31 (25.4)

35–39 31 (25.4)

≥40 11 (9.0)

Prepregnancy plan

Planned pregnancy 92 (75.4)

Unplanned pregnancy 30 (34.6)

Place of delivery

Health-care facility 121 (99.1)

Home 1 (0.9)

Timing of mother’s antiretroviral therapy commencement

Before pregnancy 83 (68.0)

During pregnancy 39 (32.0)

CD4 T-lymphocyte count (/ml) during antenatal care

�200 2 (1.6)

201–349 17 (13.9)

350–499 24 (19.7)

≥500 79 (64.7)
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DISCUSSION
Nearly all (n=121, 99.2%) of the enrolled infants tested neg-
ative by HIV DNA RT-PCR at 6 weeks of age. The 1 child who
had a positive test was born at home and immediately trans-
ferred to the PMTCT centre, where nevirapine prophylaxis
was initiated; however, the treatment did not continue at
home. The MTCT rate of 0.8% is consistent with findings
from a previous retrospective study conducted at Buyenzi
CMC. In that study, Bindariye et al screened 774 children
for PMTCT from January 2008 to December 2010, finding
an MTCT rate of 1.4%.11 In another prospective follow-up
study of 843 HIV-infected mothers from 2009 to 2011, the
MTCT rate was 1.2%.12 This is also comparable to findings
of 0.0% for Option Bþ studies conducted in Burkina Faso
and Ethiopia.13,14 Option Bþ is a treatment approach that
recommends immediate lifelong ART for all pregnant
women living with HIV, regardless of CD4 count, and daily
nevirapine or zidovudine for HIV-exposed infants from
birth until 4 to 6 weeks of age, regardless of infant feeding
method.15

Burundi, like several African countries, opted for Option
Bþ in 2014, which is why all expectant mothers enrolled

in this study were already on the standard ART regimen,
according to national guidelines.15 This may have contrib-
uted to the decline in the rate of HIV MTCT in Burundi.
Eighty-three (68%) women were on lifelong ART before
the pregnancy investigated in this study, and 39 (32%)
women started treatment after testing positive for HIV dur-
ing the applicable pregnancy. The mean CD4 count was
6536308 cells/ll, and only 2 (1.64%) women had CD4
counts <200 cells/ll. These levels could be due to antiretro-
viral drugs reducing maternal viral load and thereby reduc-
ing the risk of HIV transmission from mother to child by
creating good conditions for the pregnancy. ART provides
other antenatal and postnatal benefits; for example, in a
Nigerian study, the rate of HIV transmission among infants
of HIV-positive mothers was higher in babies whose mothers
did not receive ART during pregnancy (28.6%) compared
with those whose mothers commenced ART during preg-
nancy (5.4%), and it was lowest among thosewhosemothers
commenced ART before pregnancy (3.4%).16 Our results
are promising in the light of the further rollout of PMTCT
interventions in sub-Saharan Africa, especially considering
the most recent “test and treat”, or “treat all”, approach
that recommends immediate initiation of treatment for
all HIV-infected individuals, including pregnant women.17

However, highMTCT rates have still been reported relatively
recently in Africa, specifically 6.3% at a tertiary hospital in
Ado-Ekiti, Nigeria; 6.5% among public health-care facilities
in Lusaka, Zambia; and 2.8% among public health-care
facilities in South Africa.16,18,19

In our study, 98 (80.3%) women underwent vaginal
deliveries and 24 (20%) underwent caesarean sections. This
was in line with national guidelines that recommend against
systematic caesarean deliveries for HIV-infected pregnant
women. The frequency of caesarean section was largely
determined by maternal and infant complications and not
by maternal HIV status, and our caesarean section rate was
similar to rates reported by other African studies.16,20,21

In our study, all babies were born at term. In a Nigerian
study, the authors reported undesirable obstetric and neona-
tal outcomes in 48.3% of HIV-positive women compared to
30.3% of HIV-negative women. Preterm delivery and mis-
carriage were among the independent factors associated
with HIV.22 In a Spanish study on the effect of highly active
antiretroviral therapy (HAART) on spontaneous and iatro-
genic pretermdelivery, Lopez et al23 found that the incidence
of prematurity was 19.7% in HIV-positive women and
8.5% in the control group. Prematurity secondary to treat-
ment was significantly associated with the use of HAART
during the second half of pregnancy. The incidence of spon-
taneous preterm birth was also higher among HIV-positive
women not on HAART.23

WHO recommends antiretroviral prophylaxis for HIV-
exposed neonates immediately after birth for 6 to 12 weeks.9

Nevirapine prophylaxis is recommended for 6 weeks for
breastfeeding infants and for 4 to 6 weeks for infants

TABLE 2. Selected Characteristics of HIV-Exposed
Infants (N=122)

Characteristics n (%)

Sex

Male 60 (49.2)

Female 62 (50.8)

Mode of delivery

Vaginal 94 (77.0)

Caesarean section 28 (23.0)

Preterm delivery (<37 weeks of gestation)

No 122 (100)

Yes 0 (0)

Feeding option adopted by mother

Exclusive breastfeeding 111 (91.0)

Exclusive replacement feeding 11 (9.0)

HIV DNA RT-PCR result at 6 weeks of age

Positive 1 (0.8)

Negative 121 (99.2)

Abbreviation: RT-PCR, real-time polymerase chain reaction (assay).
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who are not breastfeeding.24 In this study, all infants
received nevirapine prophylaxis from birth to 6 weeks of
life, regardless of whether they received exclusive breast-
feeding (n=111, 91.0%) or exclusive replacement feeding
(n=11, 9.0%). Exposed-infant antiretroviral prophylaxis
serves as pre- and post-exposure prophylaxis and is espe-
cially protective against HIV acquisition via breastfeed-
ing.24–26 A recent meta-analysis showed that HIV-exposed
infants who do not receive antiretroviral prophylaxis at or
after birth are more than 7 times more likely to become
HIV-infected than infants who receive antiretroviral prophy-
laxis.27 Several studies have underscored the importance of
infant antiretroviral prophylaxis in preventing MTCT of
HIV.24,25

Despite all of these encouraging results, many studies
have identified different maternal, obstetric, and child-level
factors that determine antenatal, perinatal, and postnatal
MTCT of HIV. Olana et al noted various predictive factors
associated with positivity of DNA RT-PCR HIV testing at 6 to
8weeks of age among children born to HIV-positivemothers:
home delivery, maternal CD4 count <100 cells/ml during
pregnancy, absence of PMTCT interventions for the mother,
absence of prenatal consultations, and non-enrolment in an
HIV-management programme during pregnancy.14 Mixed
feeding, which has had reported rates of 5% in Botswana
and Cameroon, has also been identified as an important risk
factor for MTCT of HIV and infant deaths.28,29 Lack of partic-
ipation inmother-to-mother support programmes, low part-
ner involvement, poor ART adherence, positive syphilis test
results, maternal malnutrition, and unplanned pregnancy
have also been associated with MTCT of HIV.30

Limitations
Our study’s limitations include the short study period. A
longer study period could have allowed for the inclusion of
more participants, leading to more consistent results. The
study was carried out at 3 centres with broad experience in
managing PMTCT interventions. The centres are located in
Bujumbura, where accessibility to heath facilities is high
comparedwith the rest of the country. Our results, therefore,
are not generalisable to the entire country. Additionally, this
study focused only on EID of HIV at 6 weeks of age. Future
studies should evaluate the effectiveness of PMTCT pro-
grammes until HIV-exposed infants reach 18 months of age.

CONCLUSION
This study highlighted the low rate of MTCT of HIV when
HIV-positive pregnant women receive ART and the infants
born to these women receive nevirapine for the first 6 weeks
of life. Infants born to HIV-positive women can live healthy
lives free from HIV infection if their mothers participate in
PMTCT programmes. To identify infants with HIV and
monitor those at risk of infection, HIV testing and counsel-
ling programmes focused on PMTCT interventions should

be scaled up in antenatal, labour and delivery, and postnatal
settings. Also, institutional and community-based compre-
hensive health education programmes that emphasise the
importance of skilled birth attendance, postpartum care,
and PMTCT interventions are essential. This calls for the
Ministry of Public Health and other concerned partners to
work towards improving the PMTCT programme by making
DNART-PCR testing available and accessible to all families of
exposed infants for early HIV diagnosis.
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ABSTRACT
Background: Cervical cancer ranks as the fourth most commonly diagnosed cancer and the fourth leading cause of
cancer death in women worldwide. In Kenya, cervical cancer is the second most commonly diagnosed cancer after breast
cancer and the leading cause of cancer death in women. It is estimated that by the end of 2018, cervical cancer will be
responsible for 5,250 (11%) new cases and 3,286 (11.84%) deaths in Kenya.
Methods: We conducted a retrospective follow-up study to estimate the overall survival of women treated for cervical
cancer in Kenya. Medical records were reviewed to extract information for generating a quantitative data set, and the chi-
square test was used to test for associations between patient outcomes and various sociodemographic and clinical factors.
To estimate overall survival after treatment, we used Kaplan–Meier survival analysis, the logrank test, and Cox propor-
tional hazards regression.
Results: A total of 481 patient records were included in this study. From the bivariate analysis, 4 factors demonstrated a
statistically significant association with survival: access to care (P=.049), stage of disease at diagnosis (P<.001), type of
treatment received (P<.001), and whether or not treatment was initiated and completed (P<.001). The overall 5-year
survival estimate for women with cervical cancer was 59%. However, 396 (82.3%) women were lost to follow-up; with
no deaths observed after the first year, the overall survival estimate is only accurate for the first year.
Conclusion: The high rate of loss to follow-up appears to be characteristic of cancer care in Kenya and highlights the
difficulties in conducting survival studies in low-resource settings with low coverage of vital registration and a lack of
centralised national administrative systems. Despite the study’s limitations, the results support evidence whereby late-
stage diagnosis, deficiencies in cancer management, and limited cancer care services, in particular, have been found to
contribute to poor patient outcomes in sub-Saharan Africa.

INTRODUCTION

The Global Cancer Incidence, Mortality, and Preva-
lence (GLOBOCAN) database indicates that, in

2018, cervical cancer will be responsible for 570,000
new cases and 311,000 deaths globally.1 Cervical cancer,
therefore, ranks as the fourthmost commonly diagnosed
cancer and the fourth leading cause of cancer death in
women worldwide.1 Although cervical cancer inci-
dence and mortality rates have been on the decline in
many populations worldwide, evidence suggests that
these rates are increasing in sub-Saharan Africa.2,3

This is catastrophic considering the highest regional
age-standardised incidence rates (ASIR) and mortality
rates (ASMR) for cervical cancer are in Africa, with

particularly elevated rates observed in southern (ASIR,
43.1; ASMR, 20.0), eastern (ASIR, 40.1; ASMR, 30.0),
and western Africa (ASIR, 29.6; ASMR, 23.0).1 In
Kenya specifically, it is estimated that, in 2018, cervical
cancer will be responsible for 5,250 (11%) new cases
and 3,286 (11.84%) deaths. This makes cervical cancer
the second most commonly diagnosed cancer in Kenya
after breast cancer and the leading cause of cancer
death in women.4

Timely pathology and laboratory services are funda-
mental for the provision of quality health services for
noncommunicable diseases (NCDs).5 However, few
countries have any or enough staff to adequately sup-
port the need. For example, only Botswana and South
Africa have at least 1 pathologist for every 500,000 people,
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while Somalia does not have any active pathologists.6 Factors
driving poor access to care and low survival in sub-Saharan
Africa include: few trained health workers, poor health sys-
tem infrastructure, and high cost of oncological care in the
absence of universal health care.7 In Kenya, breast and cer-
vical cancer treatment services in the private sector were
found to be 10 times more expensive compared to the pub-
lic sector.8 Without health insurance, even care at a public
hospital becomes inaccessible for many.8

Cancer is not a rare disease in Africa. However, the over-
whelming burden of communicable diseases has restricted
investments in appropriate cancer control strategies and
management guidelines and has resulted in late-stage diag-
nosis of cancer with poor outcomes.9 For example, analysis
of population-based cancer survival data found that 5-year
age-standardised relative survival did not exceed 22% for
any cancer site in The Gambia or 13% for any cancer site
except the breast (46%) in Uganda.10 This translates to a
high proportion of terminally ill cancer patients; data suggest
that at least 88% of cancer deaths in Africa with moderate to
severe pain are untreated.11 In Kenya, the scaling up of
palliative care services faces 3 main challenges: difficulties in
forecasting demand for opioid analgesics, administrative bot-
tlenecks that characterise the public-sector procurement
process, and a lack of sufficient funding for essential drugs
including morphine.11

Very little is known about the structure, processes, and
outcomes of cancer control activities in sub-Saharan Africa.
Development of high-quality health data sources and
improved capacity for health services research would pro-
mote better understanding of the current situation and iden-
tify areas of improvement of oncological health services
in low- and middle-income countries (LMICs).12 This study
aimed to use medical records to estimate overall survival
among cervical cancer patients interacting with the Kenyan
health system, which operates a predominantly centralised
oncological health service.

METHODS
This retrospective follow-up study was conducted at
Kenyatta National Hospital (KNH), a public teaching and
referral hospital with a 1500-bed capacity. The hospital’s
radiotherapy and obstetrics and gynaecology departments
make up the largest cervical cancer management centre in
Kenya, receiving patients from all over the country. There
was no direct contact between the study team and patients.
All information and data presented in this article were solely
obtained from the review of clinical notes and laboratory
reports contained within study participants’medical records.

Sample Size
No sample size calculation was made for this study. KNHwas
the only hospital in Kenya offering comprehensive cancer
care in 2008. Therefore, we aimed to identify every case of

cervical cancer attended to at the hospital. However, a retro-
spective sample-size calculation indicates that the study’s
final sample size of 481 patients would have been sufficient
to estimate a mortality rate of 20% per year with a precision
of 5%.

Data Collection
A review of medical records belonging to all cervical cancer
patients who presentedwith illness for the first time between
January and December 2008 at KNH was undertaken. We
obtainedmedical records from the hospital’s inpatient record
registry at the Health Information Department (HID) and
from the outpatient record registry at the Radiotherapy
Clinic (RTC).

Both the HID and RTC operated predominantly manual
paper-based record registry systems. In the HID, a registry
clerk identified and retrieved hard-copy patient records
based on each files’ assigned International Classification of
Diseases (ICD) 10 code of C53/C53.9 for cervical cancer. The
HID does not code files using all the 10 digits of the code.
Within the RTC, the staff advised our team where to physi-
cally locate files for all patients treated in their clinic in 2008.

We defined cervical cancer cases as patients with histo-
logically confirmed cervical cancer, diagnosed via biopsy.
Records of patients who met that definition and commenced
treatment at KNH between January and December 2008
were included in the study. Patients’ records were excluded
from the study if the patients were diagnosed with a form of
cancer other than cervical cancer, received a histological di-
agnosis of benign tumour of the cervix or clinical diagnosis of
cervical cancer, or if they commenced treatment at KNH
prior to January or after December 2008.

We screened approximately 2,367 patient files opened
between January and December 2008 to identify those
belonging to cervical cancer patients. Through triangulation
of patient data and follow-up between the 2 registries of
inpatient and outpatient departments, 617 medical records
of the initial 2,367 were confirmed as belonging to cervical
cancer patients who sought treatment at KNH between
January and December 2008. The 617 medical records were
thereafter assessed against the study’s inclusion and exclu-
sion criteria.

Themajor limitationwith the patient file retrieval process
was that unlike the HID, which codes patient files and retains
a separate but equally detailed record registry for patients
who died during their admission, the RTC does not code their
files according to cancer type nor do they keep an organised
record or registry for deceased patients. The deceased patient
files are stored in cupboards and date back several decades.
Consequently, only patients whose files were considered
active in the RTC main registry were reviewed. This means
that the number of hospital-occurring deaths was likely
underestimated and not all cervical cancer patient files were
reviewed.
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The study was carried out between February and August
2014. We extracted the required patient information from
the 481 patient medical records selected for inclusion in the
study using a specially designed data entry form in Epi Info
7 (Centers for Disease Control and Prevention, Atlanta, GA,
USA). The data collected included information on sociode-
mographic factors (eg, age, marital status, education, and
parity), clinical factors (eg, diagnostic method, stage of dis-
ease, and tumor histopathology), and patient outcomes at
5 years (ie, death, alive at 5 years, or lost to follow-up). This
ensured uniformity in data extraction and generated a quan-
titative data set.

Data Analysis
Statistical analysis was conducted using Stata, version
14.2 (StataCorp LLC, College Station, TX, USA) after man-
ually exporting the data from the Epi Info database. We gen-
erated descriptive statistics for both sociodemographic and
clinical factors. Using Pearson’s chi-square (X2) test, associa-
tions between patient outcomes and various sociodemo-
graphic and clinical factors considered during this study
were assessed.

Overall survival was defined as the length of time a
patient was alive from the date of diagnosis to 5 years post di-
agnosis. Survival analysis was restricted to factors showing
strong associations with patient outcomes as determined
during bivariate analysis. However, age was included as an
additional potential confounder, although it did not demon-
strate any statistically significant association with patient
outcomes for this study population. Initially, we conducted
Kaplan–Meier survival analysis to estimate the mean sur-
vival time until death and the median survival time (ie, time
at which 50% of subjects had died). The logrank test was
thereafter applied to compare the survival distribution
between groups. This was followed by mortality hazard ratio
analyses. Cox proportional hazards regression was used to
generate both univariate and multivariate hazard ratios (ie,
rates adjusted for potential confounders).We then compared
the univariate and multivariate hazard ratios to establish
which factors consistently demonstrated an influence over
the overall survival rates of cervical cancer patients treated
at KNH. A significance level of .05 and, where appropriate, a
95% confidence interval (CI) were used to interpret the anal-
ysis results.

Ethical Approval
Ethical approval for this study was granted by the Kenya
Medical Research Institute (KEMRI) Ethical Review Com-
mittee (KEMRI/RES/7/3/1 Protocol SSC No. 2486) and the
University of Nairobi/Kenyatta National Hospital Ethical
Review Committee (KNH-ERC/R&R/546 Protocol No.
P404/7/2013).

RESULTS
We reviewed a total of 617 medical records for inclusion
in this study; 481 records qualified for inclusion while
136 were excluded. Of the 136 excluded records,
97 (71.3%) belonged to women who had presented with ill-
ness for the first time at KNH earlier than January 2008.
In 18 (13.2%) cases, patients were treated for clinically diag-
nosed cervical cancer. The remaining 21 (15.5%) cases
belonged to patients whose records were miscoded during
filing and were either ailing from noncancerous illnesses or
diagnosed with cancers other than cervical cancer.

Sociodemographic and Selected Characteristics
The patients had a mean age of 49 (95% CI, 48.26 to 50.57)
years andamedianageof 48years (range, 20 to86years). The
40- to 49-year age group was the largest, with 147 (30.6%)
patient records. Collectively, 262women of reproductive age
(20 to 49 years) accounted for 54.5%of the study population.
Of the 481patients, 194 (40.3%)women reported beingmar-
ried, while 82 women (17.05%) had only attained primary
school-level education. Notably, womenwith tertiary educa-
tionaccounted foronly1.6%of the records reviewed.

Despite KNH being located in the capital city, Nairobi,
263 patients (54.68%) reported residing in areas that were
up to 3 hours from Nairobi by road. For women with docu-
mented occupations, 119 (24.7%) were reported as being
self-employed, and 117 (24.3%) were housewives. Parity
ranged from 0 to 13, with a mean and median number of
5 children. Over half (n=264, 54.9%) of thewomen reported
having 5 or more children.

Of the 225 women of known HIV status, 164 (34.1%)
were HIV-negative. Only 43 (8.9%) of the women reported
a history of Pap smear testing, while 12 (2.5%) reported
never having undergone cervical cancer screening.

Clinical Presentation
The most reported histological types of cervical cancer were
squamous cell carcinoma (n=406) and adenocarcinoma
(n=30).

In 2008, KNH was using the pre-2009 International
Federation of Gynaecology and Obstetrics’ classification sys-
tem to stage cervical tumours.13 Most women (n=406)
were diagnosed at advanced stages – predominantly stages
2B (n=131), 3A (n=55), and 3B (n=140).

Comorbidity with other NCDswas considered, but analy-
ses were restricted to diabetes, heart disease, and hyperten-
sion. Of the total study population (N=481), 5 (1.0%)
women had diabetes, and 26 (5.4%) had hypertension,
while none suffered fromheart disease. Out of the 28women
with NCD comorbidity, 3 suffered from both diabetes and
hypertension. The prevalence of NCD comorbidity was low
at 5.8% in this study population.
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Treatment Options
The full spectrum of cancer treatment available at KNH was
surgery (both radical and total abdominal hysterectomy),
radiotherapy, and adjuvant chemotherapy (mainly with cis-
platin and fluorouracil). We confirmed that out of the
481 women, 66 (13.7%) underwent surgery as part of their
treatment plan. A total of 298 (62.0%) women received
radiotherapy, with (n=36) or without (n=263) surgery; and,
of these, 185 (62.1%) women completed treatment.

In contrast, 66 (13.7%) women received both chemo-
therapy and radiotherapy, either with (n=9) or without
(n=57) surgery. Only 40 (60.6%) women completed the
chemoradiation treatment plan. Women who either under-
went surgery only (n=12) or had surgery and chemotherapy
(n=9) were grouped together as “other” treatment and repre-
sented only 4.4% of the study population. Of the 21 “other
treatment”women, 20 (95.2%) completed treatment.

A fifth (n=96, 20.0%) of the medical records provided no
evidence of any treatment received.

Bivariate Analysis
A total of 396 (82.3%) patients were lost to follow-up. There
were 50 deaths (10.4%) and only 35 women (7.3%) were
reported to be alive 5 years after the initiation of treatment.
Based on bivariate analysis, none of the sociodemographic
variables directly influenced patient outcomes at KNH, as all
P values were>.05 (Table 1).

For clinical variables, no statistically significant associa-
tions between either histological type (X2=1.1, 4 degrees of
freedom [df]; P=.90) or NCD comorbidity (X2=7.7, 6 df;
P=.26) and patient outcomes were found. However, strong
statistical associations of P<.001 were detected between
stage of disease (X2=30.1, 6 df), treatment received
(X2=52.7, 6 df), and treatment status (ie, whether or not
treatment was initiated and completed) (X2=53.4, 4 df), and
patient outcomes.

Kaplan–Meier Survival Analysis
Five variables – age, access to care, stage of disease, treatment
received, and treatment status – were included in the
Kaplan–Meier survival analysis. Following the application
of the logrank test, age remained statistically non-significant
(P=.70). Access to care was statistically significant (P=.012)
while stage of disease, treatment received, and treatment sta-
tus were all highly significant (P<.001).

TheKaplan–Meier survival curves for stage of disease and
treatment received are provided in the Figure.

Mortality Hazard Ratio Analyses
There were 50 known deaths among women followed up for
a total of 494 person years. The average period of follow-up
was slightly over 1 year – approximately 13months – ranging
from a minimum follow-up of 1 day to a maximum of
5 years. The overall 5-year survival was estimated as 59.0%.

For age, we observed increments in multivariate hazard
ratios across the age groups compared to univariate values.
The P values associated with the multivariate hazard ratios
were all less than .05; therefore, observed differences in sur-
vival were not statistically significant. However, from the
multivariate hazard ratios, the 60 years and above age group
was at the greatest risk of dying.

Based on multivariate hazard ratios, deaths among
patients residing outside of Nairobi appeared less likely to be
reported to KNH. Both univariate and multivariate hazard
ratios for stage of disease consistently demonstrate that the
risk of dying increased with disease stage.

Concerning treatment received, women who received
chemoradiation had the lowest risk of dying, although this
did not achieve statistical significance. Women who either
had surgery or surgery with chemotherapy – the “other”
group –were more than 8 times more likely to die compared
with those who had radiotherapy as part of their treatment
plan. Also, women who completed their recommended
treatment plans were least likely to die while those who
never started treatment were at the greatest risk of dying.

Analyses suggest that the major determinants of
survival among patients with cervical cancer were stage of
disease at diagnosis, type of treatment given to the patient,
and whether or not a patient initiates and completes treat-
ment (Table 2).

DISCUSSION

Sociodemographic and Selected Patient Factors
None of the sociodemographic factors considered showed a
significant association with patient outcomes; however, evi-
dence suggests most are associated with late-stage diagnosis
and patient outcomes. Older age, in particular, has been
linked to late-stage diagnosis14,15 and poor survival out-
comes16–18 and has been shown to be a factor in treatment
defaults leading to poor survival outcomes.19

Low education levels have been linked to poor uptake of
screening services, increased cervical cancer incidence, and
late-stage diagnosis.14,20–24 In previous studies, poor educa-
tion has been closely associated with low socioeconomic
status and residence in a medically underserved area.
Understandably, a woman’s residence in a medically under-
served area has also been found to contribute to late-stage
diagnosis resulting in poor patient outcomes.25,26 In 2008,
KNH was the only health facility in the country offering
radiotherapy and hosting a comprehensive cancer treatment
centre in the country. This explains why a majority of
patients reported residing outside Nairobi and travelling
long distances to seek care.

Socioeconomic status likely influenced patient out-
comes in this study as reported in other studies.14,25,27 In
Kenya, similar to other LMICs, patients incur significant
out-of-pocket expenditure to access medical services27–29

due to low per capita expenditures on health by
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TABLE 1. Cross-tabulation of Patient Outcomes vs Sociodemographic and Selected Characteristics

Variables
Casesa

n
Deaths
n (%)

LTFU
n (%)

Alive at 5 Years
n (%)

X2

P Value

Overall 481 50 (10.4) 396 (82.3) 35 (7.3)
Age, years

20–39 115 14 (12.2) 96 (83.5) 5 (4.4) .83
40–49 147 13 (8.8) 123 (83.7) 11 (7.5)
50–59 111 12 (10.8) 89 (80.2) 10 (9.0)
60þ 108 11 (10.2) 88 (81.5) 9 (8.3)

Marital status
Never married/Single 35 6 (17.1) 29 (82.9) 0 (0.0) .36
Married 194 27 (13.9) 155 (79.9) 12 (6.2)
Divorced/Widowed 76 15 (19.7) 55 (72.4) 6 (7.9)

Education
None 29 12 (41.4) 17 (58.6) 0 (0.0) .16
Primary 82 26 (31.7) 55 (67.1) 1 (1.2)
Secondary 37 6 (16.2) 29 (78.4) 2 (5.4)
Tertiary 8 1 (12.5) 7 (87.5) 0 (0.0)

Access to care
Residing in Nairobi 71 13 (18.3) 52 (73.2) 6 (8.5) .05b

�3 hours from Nairobi by road 263 27 (10.3) 214 (81.4) 22 (8.4)
>3 hours from Nairobi by road 141 9 (6.4) 125 (88.7) 7 (5.0)

Occupation
Casual/Retired/Unemployed 52 10 (19.2) 42 (80.8) 0 (0.0) .20
Housewife 117 16 (13.7) 94 (80.3) 7 (6.0)
Professional 18 0 (0.0) 17 (94.4) 1 (5.6)
Self-employed 119 21 (17.7) 89 (74.8) 9 (7.6)

Parity
0 4 1 (25.0) 2 (50.0) 1 (25.0) .39
1 21 2 (9.5) 19 (90.5) 0 (0.0)
2–4 165 15 (9.1) 141 (85.4) 9 (5.5)
5þ 264 28 (10.6) 215 (81.4) 21 (8.0)

HIV status
Positive 61 10 (16.4) 49 (80.3) 2 (3.3) .22
Negative 164 20 (12.2) 131 (78.9) 13 (7.9)

Pap smear screening
Yes 43 3 (7.0) 36 (83.7) 4 (9.3) .14
No 12 3 (25.0) 9 (75.0) 0 (0.0)

a The number of cases for each characteristic is variable across different categories, because data recording in medical records varied, and analysis was
confined to the data available.
b Borderline statistical significance relative to a P=.05 significance level.
Abbreviations: X2, chi-square test; LTFU, lost to follow-up.
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governments.30 Despite financial inability being the main
reason behind delayed, prolonged, or interrupted treat-
ment, no statistically significant association could be
detected between occupation and patient outcomes. It is,
therefore, likely that occupation, as recorded in patient files
and categorised for our analysis, was not a good measure of
socioeconomic status.

In India, having many children at home created a burden
to cervical cancer patients resulting in treatment defaults.19

This shows that high parity can indirectly contribute to poor
patient outcomes in LMICs through increased competition
for limited household resources. However, this was not
reflected in our study.

Cervical cancer has been classified as an AIDS-defining
illness in women with HIV infection, which is a recognised
prognostic indicator of poor treatment outcomes for cervical
cancer.31 Our study findings appear to contradict previous
studies whereby HIV-positive cervical cancer patients were
more likely to be diagnosed at a later stage, have poorer
responses to treatment, exhibit higher rates of recurrence
and undergo rapid disease progression compared to HIV-
negative women.31–33

For this study population, few women had their screen-
ing history documented, which contributed to difficulties in
accurately establishing the statistical significance of the rela-
tionship between screening history and patient outcomes. It
would have been expected that regular or previous screening
would be associated with positive patient outcomes resulting
from early diagnosis.

From the above, it is evident that in low-resource set-
tings, such as Kenya, 2 key factors specifically limit the effec-
tiveness of retrospective cancer survival studies. First,
inconsistent documentation of patient histories, sociodemo-
graphic, and contact information within primarily manual
and paper-based systems. Second, the lack of centralised vital
registration and national health sector systems makes it dif-
ficult to follow up with patients once they leave a specific
health facility. As a result, a number of statistically signifi-
cant relationships were likely undetected during data
analysis.

Clinical Factors
Most women were diagnosed at advanced stages of disease.
This is similar to several studies that have collectively

FIGURE. Cumulative Probability of Survival in Women with Cervical Cancer, by Stage of Disease and Treatment Received
(N=481)
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established thatmore than 80% to 90%ofwomen across sub-
Saharan Africa present with late-stage cervical cancer.24,27,34

In their 2002 systematic review, Grossman et al35 found
an association between hypertension and increased mortal-
ity among cancer patients. Other studies that have shown
that type 2 diabetes resulted in poor oncological outcomes
in patients with early stage cervical cancer.36,37 These

proposed associations were not reflected in this study, which
could be the result of both low overall prevalence of NCD
comorbidity in the study population and a small number of
patients undergoing or completing chemoradiation.

With regards to treatment options, chemoradiation with
cisplatin is the accepted standard treatment for locally
advanced disease.38 Despite this, the critical component of

TABLE 2. Univariate and Multivariate Estimates Using Cox Regression of Mortality Hazard Ratios and 95% Confidence
Intervals

Factors

Univariate

P Valuea

Multivariate

Hazard Ratio

95% CI

Hazard Ratiob

95% CI

Lower Limit Lower Limit Lower Limit Upper Limit

Age, years

20–39 1.00 — — — — — —

40–49 0.64 0.30 1.36 .36 0.68 0.29 1.55

50–59 0.76 0.34 1.67 .61 1.25 0.53 2.93

60þ 0.78 0.35 1.72 .40 1.46 0.61 3.50

Access to care

Residing in Nairobi 1.00 — — — — — —

�3 hours from Nairobi by road 0.53 0.27 1.03 .15 0.58 0.27 1.22

>3 hours from Nairobi by road 0.28 0.12 0.68 .04 0.39 0.15 0.97

Stage of disease

Stage 2 or below 1.00 — — — — — —

Stage 3 3.74 1.75 8.00 .01 3.12 1.37 7.07

Stage 4 8.22 3.42 19.76 <.001 5.50 2.18 13.89

Treatment received

Radiotherapy 1.00 — — — — — —

Chemoradiation 0.29 0.07 1.24 .21 0.39 0.09 1.72

Other 1.50 0.35 6.38 .01 8.89 0.61 49.04

None 13.09 7.07 24.25 .70 1.44 0.22 9.52

Treatment status

Completed 1.00 — — — — — —

Incomplete 5.11 2.12 12.31 <.001 7.60 2.79 20.66

Never started 42.26 17.71 100.81 <.001 28.25 3.75 212.94

a P values for multivariate hazard ratios;
b Hazard ratios adjusted for age, access to care, stage of disease, treatment status, and treatment received.
Abbreviation: CI, confidence interval.

Factors Associated With Survival Among Cervical Cancer Patients in Kenya www.eahealth.org

East African Health Research Journal 2018 | Volume 2 | Number 2 124

www.eahealth.org


treatment plans for the women in this study was radiother-
apy, with or without surgery, depending on disease stage.

The strong statistical associations between patient out-
comes versus stage of disease, treatment received, and treat-
ment status at KNH suggests that while the loss to follow-up
was exceedingly high, the few deaths reported followed
a distinct pattern allowing for these relationships to be
detected. Furthermore, compared to patient history and socio-
demographic information, clinical data were relatively well
documented, as they are the primary focus of medical records.

Overall Survival
The overall survival rate of 59% (12 deaths per 100 person
years) in our study populationwas likely an underestimation
owing to the high proportion of women lost to follow-up. As
almost all reported deaths occurred within the first year of
follow-up, the actual survival rate over 5 years is likely to be
less than 25%, as has been observed in the Gambia and
Uganda.10 This suggests that a review of medical records can
yield more accurate survival estimates for a 1-year period or
less, but inaccuracies will increase as the period of follow-up
increases if additional measures to ascertain patients’ vital
status are not taken. Notwithstanding the study’s limitations,
the results suggest that stage of disease at diagnosis, treat-
ment received, and whether or not treatment was completed
were major predictors of survival among women treated for
cervical cancer in Kenya.

Patients diagnosed with stage 4 cervical cancer demon-
strated the greatest risk of dying. Globally, stage 4 cervical
cancer has been shown to have a poor prognosis and an
extremely low survival rate of 15% to 16%.39 In many
LMICs, late-stage diagnosis coupled with incomplete treat-
ment for advanced cancer contributes to mortality, as
80% of patients already have incurable disease when first
diagnosed.40 Maranga et al26 additionally raises concerns
over the possibility of “under-staging” – wherein women
had more advanced disease than was diagnosed – impacting
negatively on patient outcomes.27 Similar to their study at
KNH, we noted during our study that initial staging and tu-
mor response were primarily assessed using digital vaginal
examination because few patients could afford imaging tests,
such as ultrasound, x-ray, computed tomography, or mag-
netic resonance imaging. Consistency of these results with
international studies is yet another reminder of the impor-
tance of scaling up cervical cancer screening and diagnostics
in LMICs.41

There was no statistically significant difference in the risk
of dying between patients receiving chemoradiation com-
pared with those receiving radiotherapy. Chemoradiation
has been demonstrated to increase the chances of survival
among cervical cancer patients.42,43 One hypothesis to
explain this phenomenon is the prohibitive cost of treat-
ment.40,44While the cost of chemotherapy plus radiotherapy
is significantly higher than other treatments, it is plausible

that many patients recommended for either radiotherapy or
chemoradiation are equally unlikely to either start or com-
plete treatment due to limited finances. Furthermore, a sig-
nificant number of women were rendered ineligible for
chemotherapy owing to complications from advanced dis-
ease (severe anemia or hydronephrosis) or advanced age
(60 years and above). These reasons may explain why the
difference in risk of dying was not statistically significant
between the 2 groups despite expectations that patients rec-
ommended for chemoradiation would have reduced risk.

From reviewing the records, we noted that the period
from diagnosis to commencement of treatment took an aver-
age of 2 to 3months formost patients. This phenomenonwas
also reported by Maranga et al,26 citing the main reasons for
delay as financial constraints, difficulties with travelling,
inability to gain admission to crowded hospital oncology
wards, and queues of patients awaiting treatment with the
single radiotherapy machine at KNH.27 To that end, it is evi-
dent that organisational delays in accessing diagnostic and
treatment services additionally contribute to poor patient
outcomes.

Since 2008, multiple initiatives aimed at improving
cancer management in Kenya have been launched. The
Ministry of Health – in partnership with reproductive health
partners – are rapidly expanding access to visual inspection
screening methods and ensuring that basic treatment with
cryotherapy for precancerous lesions is widely accessible.
The hospital has acquired new radiotherapy machines and,
in 2017, officially launched its cancer treatment centre. In
January 2016, Kenya’s national hospital insurance fund
launched revised benefit packages that have enabled more
patients to access cancer care. Moreover, between 2010 and
2012, 4 comprehensive private health sector cancer treat-
ment centres have been established. Cancer survival studies
are urgently needed to examine the impact of these strategies
on access to care and overall survival.

Ascertaining Patients’ Vital Status in Future Studies
Four methods of study participant follow-up are recom-
mended: provision of incentives, use of mailing addresses,
telephone follow-ups, and home visits.45 Owing to the lack
of resources available to existing oncology programmes in
sub-Saharan Africa, incentives, use of mailing addresses,
and home visits may not be practical. However, the use of
mobile phones in Africa has grown exponentially in the last
decade and may provide an effective way for conducting
active surveillance of cancer patients.46 Follow-up by tele-
phone could go beyond ascertaining the patients’ vital status
by providing advice on medications, clarification of missing
or unclear information from medical records, psychosocial
support through training callers to handle difficult topics –
such as coming to terms with medical illness – and referrals
to any organisations and foundations offering supportive
services to cancer patients and their families.
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Additionally, there needs to be a greater emphasis on
prospective cancer survival studies, because the rapport and
trust built during recruitment of study participants would
facilitate long-term follow-up in a context where cancer
patients exhibit high mobility by seeking care in multiple
facilities.

Additionally, cancer survival studies should be con-
ducted within a national cancer research network, which
would harmonise data collection tools and set up a vital
registration database for cancer patients. Using data-sharing
agreements, this database could then be used for subsequent
studies and help improve data quality.

Limitations
Patient medical records may have been missed for various
reasons: reviews of deceased patient files at the RTC were
not done, patients died on arrival to the hospital before diag-
nostic confirmation, and the facilities may have misplaced
files. Furthermore, the women who registered for treatment
at KNH were a select subset of women with cervical cancer,
as more seriously ill women and women with fewer resour-
ces may not have had access to KNH.

Lack of a centralised national database for vital registra-
tion prevented determination of how many patients may
have died outside KNH. Also, lack of a centralised national
health system database prevented effective follow-up of
patients who may be continuing care in alternative health
facilities across the country.

CONCLUSION
Late-stage diagnosis, treatment defaults, and constrained
oncological health services undoubtedly contribute to
the high mortality rates from cervical cancer in Kenya.
Reviewing medical records is an integral component of can-
cer survival studies that needs to be coupled with innovative
strategies to ascertain patients’ vital status in regions where
vital registration systems are limited in coverage, and national
health system databases are either nonexistent or limited in
scope.
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ABSTRACT
Background: The fertility rate in Burundi has remained consistently high since the 1980s, while the prevalence of con-
traceptive use in the country (22%) has been among the lowest in Africa. Reasons for low contraception uptake in Burundi
have not been adequately clarified.
This study aimed to identify factors associated with contraceptive use among pregnant women who had at least 3 healthy
children and sought antenatal care services at an urban tertiary hospital in Burundi.
Methods: Data were collected from antenatal clients with 3 or more children at Kamenge University Hospital. Data anal-
ysis included univariate and multivariate methods as well as multiple logistic regression analysis using SPSS, version 16.0.
Results: We enrolled 255 women with a mean age of 3264.5 years. The majority (n=232, 91.0%) of participants were
urban residents with low incomes, and most (n=227, 89.0%) were educated to the primary school level or lower. The
mean parity was 4.261.4, and most women had either 3 (n=120, 47.1%), 4 (n=66, 25.9%), or 5 (n=43, 16.9%) chil-
dren; 26 (10%) participants had at least 6 children. Most (n=166, 65.1%) participants were part of couples who desired
to have a final number of 4 to 6 children. About half (n=129, 50.6%) of the participants were able to name 1 or 2 bene-
fits of contraception, and 105 (41.2%) participants mentioned 3 or 4 benefits of contraception. The most commonly
reported benefit of contraceptive use was that it allows for improved maternal and child health. Low rates of contraceptive
use were reported by participants with partners who worked as farmers, those citing fewer benefits of contraception, and
those who relied on neighbours as their main source of information about contraception.
Conclusion: Knowledge of the benefits of contraception was among the strongest determinants of contraceptive use in
this population. Farmers and traders were less likely to use contraceptives than participants who were engaged in other
types of work. Medical personnel were the most relied upon source of information about contraception, and the strongest
predictor of contraceptive use was the personal opinion that contraception is acceptable.

INTRODUCTION

Sustainable societal development is closely linked to
the right balance between available resources and

population size. Inmany low-income countries, particu-
larly in sub-Saharan Africa, this balance continues to be
elusive.1 High birth and fertility rates perpetuate the
cycle of resource limitations and poverty.2 Strategies
promoting widespread adoption of family planning and
contraception methods have effectively decreased fertil-
ity rates and some of the associated negative consequen-
ces.3–5 Despite the implementation of health policies
favouring and promoting birth control, the synthetic

fertility rate in Burundi was still 5.5 children per woman
in 2016, marginally down from 6.8 in the 1980s and
6.4 in 2010.6,7 High fertility is strongly associated with
high maternal morbidity and mortality rates.3,4,8 Burundi’s
high fertility rate certainly contributes to the high mater-
nal mortality rate (392 deaths per 100,000 live births),
and it has been linked to the country’s highneonatalmor-
tality rate (23 per 1,000 live births) aswell as the high rate
of obstetrical complications.6,9

The contraceptive use rate in Burundi among
women in union is 29%, which is the lowest in the East
African Community.6 According to the United Nations
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Development Programme’s Vision Burundi 2025 project
estimates, to achieve control of the country’s current popula-
tion growth rate, couples should not exceed having 3 living
children.10 However, 32% of Burundian womenwith 3 chil-
dren still desire more children in the near future.6 This could
be a major obstacle towards achieving the Vision Burundi
2025’s objectives related to population control.

To guide policies supporting Vision Burundi 2025, we
attempted to identify factors associated with contraceptive
use among pregnant women with at least 3 children.

METHODS

Study Design and Variables
This cross-sectional study was carried out between 8 December
2014 and 6 February 2015 to identify the factors influencing
contraceptive use among Burundian women with 3 or more
living children.

Data collection included participant sociodemographic
characteristics and perceptions about contraceptive use
and contextual factors, such as Burundi’s political and insti-
tutional climate. The dependent variable was contraceptive
use.

Study Site, Population, and Participants
The study was conducted within the confines of the antena-
tal care service of Kamenge University Hospital, which is a
421-bed tertiary referral facility in Bujumbura, Burundi.
The antenatal service, in the obstetrics and gynaecology
department, manages about 9,950 women per year.

The study population consisted of consenting pregnant
antenatal clients who had at least 3 children reported to be
in good health. This population was targeted because of the
likely substantial contribution to the country’s high fertility
rate by women who desire bearing additional children de-
spite already having given birth to at least 3 healthy children.
Any strategy aiming to slow down population growth should
consider this segment of the population.

The sample size was calculated using Fisher’s formula for
cross-sectional studies,11 as follows:

N ¼ z2pq

d2

where z=1.96 for the 95% confidence level; p=proportion of
pregnant women utilising antenatal services at Kamenge
University Hospital who have at least 3 children; q=(1�p);
d=study precision (set at 0.05 for the 95% confidence level).

The proportion of antenatal care clients who had 3 or
more living children was calculated using figures found in
hospital registers. Owing to limitations in our medical record
keeping capacity, this proportion was calculated only for
8 months, between 3 November 2012 and 8 July 2013. During
that period, out of 809 pregnantwomenwho utilised antenatal
services at Kamenge University Hospital, 169 (20.9%) had at
least 3 living children.

The sample size calculation determined that we needed
to enrol 255 pregnant women with at least 3 children. The
first participant was randomly selected using a random num-
ber generator. Subsequently, we attempted to enrol every
third antenatal client (based on the total population divided
by the sample size, 809/255) seeking care at our centre until
we reached the desired sample size.

Conceptual Model
The study drew from themodel of contraceptive use proposed
by Akam et al12 in their study about contraceptive use in
Cameroon (Figure). Thismodel depicts factors that potentially
determine the use of contraceptives within a given population
and the links between these factors. We also assessed the
influence of knowledge among participants regarding the
benefits of contraception using a tool developed by Singh.8

Topics addressed by the tool includematernal and child health
improvement, increasing household wealth, prevention of
obstetrical complications, and children’s educational opportu-
nities. A score was calculated for every participant according
to their knowledge about the benefits of contraception.

Data Collection and Analysis
Data were collected, using a structured questionnaire, by a
female medical assistant trained in quantitative research

FIGURE. Conceptual Model of Determinants of Contraceptive Use12
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methods. The questionnaire was pretested before its formal
use, and adjustments were made to ensure its reliability and
validity. Data analysis included descriptive statistics using fre-
quencies, percentages, and means. Thereafter, univariate
analysis was done between each potential determinant and
the dependent variable, and statistical significance was deter-
mined using the chi-square test.

Multivariate analysis based on adjusted odds ratios and
multiple logistic regression were used to assess the strength
of the relationships between variables in the final best fit
model with 95% confidence intervals (CIs). Data analysis
was carried out using SPSS, version 16.0 (SPSS Inc.,
Chicago, IL, USA).

Ethical Considerations
The study was officially approved by the National Ethical
Committee in October 2014. Codes were assigned to client
files to ensure anonymity.

TABLE 1. Number of Living Biological Children Among
Participants

Number of Children n (%)

3 120 (47.1)

4 66 (25.9)

5 43 (16.9)

6 13 (10.2)

7 7 (2.7)

8 4 (1.6)

9 2 (0.8)

Total 255 (100)

TABLE 2. Number of Benefits of Contraception Reported
by Participants

Score Interpretation n (%)

0 No benefits reported 11 (4.3)

1 1–2 benefits reported 129 (50.6)

2 3–4 benefits reported 105 (41.2)

3 5–6 benefits reported 10 (3.9)

TABLE 3. Factors Significantly Associated With
Contraceptive Use

Variables

Reported Contraceptive
Use Before Current

Pregnancy

P Value
No Yes
n (%) n (%)

Age (years)

20–24 5 (55.6) 4 (44.4) .020

25–29 28 (52.8) 25 (47.2)

30–34 30 (28.3) 76 (71.7)

35–39 33 (41.8) 46 (58.2)

40–44 2 (25.0) 6 (75.0)

Parity

3 34 (35.8) 61 (64.2) .025

4–5 41 (34.2) 79 (65.8)

≥6 23 (57.5) 17 (42.5)

Desired final number of children

1–3 5 (35.7) 9 (64.3) .026

4–6 53 (32.1) 112 (67.9)

≥7 8 (53.3) 7 (46.7)

Undetermined 32 (52.5) 29 (47.5)

Knowledge of benefits of contraception

No benefits reported 9 (81.2) 2 (18.2) .025

1–2 benefits reported 45 (34.9) 84 (65.1)

3–4 benefits reported 40 (38.1) 65 (61.9)

5–6 benefits reported 4 (40.0) 6 (60.0)

Main source of information

Medical personnel 58 (27.4) 154 (72.6) <.001

Church 4 (80.0) 1 (20.0)

Neighbours 31 (96.9) 1 (3.1)

Radio/television 5 (83.3) 1 (16.7)

Opinion on contraception

Not acceptable 34 (91.9) 3 (8.1) <.001

Acceptable 64 (29.4) 154 (70.6)
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RESULTS

Participant Characteristics
Sociodemographic Characteristics
The mean age of the participants was 3264.5 years (range,
21–44 years). Most participants were urban residents
(n=232, 91.0%) with low incomes and primary-level educa-
tion or less (n=227, 89.0%).

Parity and Number of Children
The mean parity was 4.261.4 (range, 3–10 deliveries). Most
women had either 3 (n=120, 47.1%), 4 (n=66, 25.9%), or
5 (n=43, 16.9%) children; 26 (10%) participants had at least
6 children (Table 1).

Participants’ Knowledge of the Benefits of
Contraception
Participants were asked to mention some benefits of contra-
ceptive use, and the following were the expected responses:
contraception leads to (1) improvement of the national
economy, (2) better educational opportunities for children,
(3) prevention of obstetrical complications, (4) improve-
ment of family finances, (5) improvement of maternal
health, (6) and improvement of children’s health. Each par-
ticipant was assigned a score based on the number of bene-
fits she was able to list (Table 2). Regarding knowledge of
the benefits of contraception, most women achieved a score
of 1 (1 or 2 benefits mentioned; n=129, 50.6%) or 2 (3 or
4 benefits mentioned; n=105, 41.2%).

Contraceptive Use Among Study Participants
Ninety-eight (38.4%) participants reported having never
used contraception, 157 (61.6%) had interrupted contracep-
tion before the current pregnancy, and 37 (14.5%) were
opposed to contraception.

Rates of reported contraceptive use were highest among
women aged 30 to 34 years (76 of 106, 71.7%) and those
aged 40 to 44 years (6 of 8, 75.0%), and contraceptive use

TABLE 4. Factors Not Significantly Associated With
Contraceptive Use

Variables

Reported Contraceptive
Use Before Current

Pregnancy

No Yes
P Valuen (%) n (%)

Occupation

Farmer 47 (40.2) 70 (59.8) .211

Employed 9 (42.9) 12 (57.1)

Traders 26 (44.8) 32 (55.2)

Other 16 (27.1) 43 (72.9)

Partner’s occupation

Farmer 33 (49.3) 34 (50.7) .074

Employed 17 (41.5) 24 (58.5)

Trader 19 (43.2) 25 (56.8)

Driver 13 (27.1) 35 (72.9)

Other 16 (29.1) 39 (70.9)

Level of education

Less than primary 42 (38.2) 68 (61.8) .552

Primary 44 (37.6) 73 (62.4)

Secondary 8 (36.4) 14 (63.6)

Tertiary 4 (66.7) 2 (33.3)

Partner’s level of education

Less than primary 29 (39.7) 44 (60.3) .118

Primary 50 (35.5) 91 (64.5)

Secondary 10 (35.7) 18 (64.3)

Tertiary 9 (69.2) 4 (30.8)

Marital status

Married 71 (39.4) 109 (60.6) .806

Separated 1 (50.0) 1 (50.0)

Widow 0 (0.0) 1 (100)

Free union 26 (36.1) 46 (63.9)

Religion

Catholic 30 (35.7) 54 (64.3) .764

Continued

TABLE 4. Continued

Variables

Reported Contraceptive
Use Before Current

Pregnancy

No Yes
P Valuen (%) n (%)

Christian, non-Catholic 61 (40.4) 90 (59.6)

Muslim 7 (36.8) 12 (63.2)

Other 98 (38.4) 157 (61.6)
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was reportedly lowest among participants aged 20 to 24 years
(4 of 9, 44.4%) (Table 3). Reported contraceptive use was
relatively high among women with a parity of 4 or 5 (79 of
120, 65.8%) and low among participants wishing to have
7 or more children (7 of 15, 46.7%).

Participantswith less knowledge of the benefits of contra-
ception were less likely to report contraceptive use (Table 3
and Table 5). Additionally, participants who reported perso-
nal acceptance of contraception reported contraceptive use
significantly more often than those who were opposed to
contraceptive use (adjusted odds ratio 43.5; 95% CI, 10.7 to
177; P<.001).

Four variableswere significantly associatedwith the use of
contraceptives in the final logistic regression model: partner’s
occupation, knowledge score regarding the benefits of contra-
ception, themain source of information on contraception, and
contraception acceptance (Table 5).

DISCUSSION
Contraception remains the most effective strategy to reduce
maternal and neonatal mortality in developing countries,
particularly in sub-Saharan Africa.4 It is also 1 of the 4 pillars
of the Safe Motherhood initiative. Most of the determinants
of contraceptive use investigated in this study have also been
investigated in other developing countries.12–15

Knowledge of the advantages of contraception is among
the main factors leading to its use,8 but as the majority of
our participants were educated to the primary school level
or lower, the lack of knowledge about the benefits of contra-
ceptive use might not be surprising. Similar observations
weremade in a study investigating high fertility and low con-
traceptive use among young people in Uganda.16

Participants who worked as farmers and traders were less
likely to use contraception in our study, compared with the
other employment categories. Additionally, women whose

TABLE 5. Logistic Regression Results for Determinants of Contraceptive Use (N=255)

Variables n (%) AOR (95% CI) P Value

Partner’s occupation

Farmer 67 (26.2) 6.82 (2.15–21.5) .001

Employed 41 (16.1) 3.57 (1.05–12.0) .041

Trader 44 (17.2) 5.85 (1.62–21.1) .007

Mechanic agent 48 (18.8) 2.59 (0.71–9.39) .147

Other 55 (21.5) 1

Knowledge of benefits of contraception

No benefits reported 11 (4.3) 8.55 (0.96–75.8) .054

1–2 benefits reported 129 (50.6) 0.44 (0.10–1.91) .277

3–4 benefits reported 105 (41.2) 0.69 (0.16–2.85) .611

5–6 benefits reported 10 (3.9) 1

Main source of information

Medical personnel 212 (83.1) 0.10 (0.02–0.45) .003

Church 5 (2.0) 0.35 (0.01–7.84) .512

Neighbours 32 (12.5) 14.6 (1.23–173) .033

Radio/television 6 (2.4) 1

Opinion on contraception

Not acceptable 37 (14.5) 43.5 (10.7–177) <.001

Acceptable 218 (85.5) 1

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval
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partners were farmers or traders were, respectively, 7 and
6 times less likely to use contraceptives than women with
partners in other occupations. Other studies carried out in
low- and middle-income countries have established that
women with lower levels of formal education and those in
the lower and middle social classes are less likely to use con-
traception than those fromhigh-income households or back-
grounds.17–21 Low literacy rates, poor access to information,
and poor health infrastructure are particularly widespread in
sub-Saharan Africa. Moreover, it has been reported that tra-
ditional African society is structured in such a way that high
fertility and large surviving families are often considered eco-
nomically and socially rewarding, in contrast with modern
societies elsewhere.1,20

Information sources also play a role in contraception
uptake.22–24 In our study, medical personnel were the most
frequently reported source of information about contracep-
tion, over neighbours, radio or television, and the Church.
In rural Malawi, it has been shown that the media can play
a significant role in improving maternal health outcomes
when it is community-led and locally driven.22

Acceptance of the practice of contraception was the
strongest predictor of contraceptive use in our analysis.
Approval or disapproval of contraception has previously been
reported to be strongly influenced by religion in Burundi; we,
therefore, recommend that political authorities and health-
care leaders consider prioritising reproductive health issues,
including contraception, in their correspondence and interac-
tions with Burundian religious leaders.25

Limitations
This study did not assess participants’ knowledge about con-
traceptive methods, which could have enriched our findings.
However, the identified factors provide sufficient scientific
value and can be used to inform policy discussions and
awareness campaign planning, for example. Moreover, we
did not assess men’s opinions on contraception or the influ-
ence of side effects on contraceptive use in our study popula-
tion, as we thought that these issues would be better
investigated using qualitative methods.

CONCLUSION
This study has contributed to a better understanding of
contraceptive use among multiparous women in the study
area. Knowledge of the benefits of contraception was among
the main factors leading to contraceptive use. Farmers and
traders were less likely to use contraception compared with
individuals earning a living through other types of work.
Medical personnel were the most commonly sought
source of information on contraception. Personal accep-
tance of the practice of contraception was the strongest
predictor of contraceptive use. Health policy managers
could use these findings to guide interventions promoting
contraceptive use.

Acknowledgements: Wewould like to thank the medical staff and nurses of the
Obstetrics and Gynaecology Department at Kamenge University Hospital for their
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ABSTRACT
Background: Insecticide-treated nets (ITNs) are highly effective in reducing morbidity and mortality from malaria.
However, it is widely accepted that ITNs – if not re-treated – lose their effectiveness with time and eventually need to be
replaced. This study sought to determine the social, ethical, and cultural issues related to the lifecycle of ITNs, which
includes net ownership, usage, maintenance, reuse, recycling, disposal, and replacement.
Methods: In this qualitative study, conducted in the districts of Mtwara Rural, Kilombero, and Muheza, Tanzania, we
collected information about bed nets, including usage habits, types, treatment status, materials used, brands, acquisition
sources, and perceptions thereof. We conducted 23 key informant interviews and 20 focus group discussions with village
leaders, other influential people in the community, and district health-care personnel.
Results: ITNs were deemed acceptable and used by most community members in the participating communities.
Alternative uses and disposal practices of used bed nets were also common among community members; however, par-
ticipants had limited knowledge regarding the health and environmental risks associated with these practices. Most par-
ticipants did not perceive bed net recycling as a sustainable option. Recycling was considered feasible, however, if
effective infrastructure for collection and disposal could be established. Poverty was identified as a major driving force
towards alternative uses of bed nets. Financial constraints also meant that not all household members were able to sleep
under bed nets; pregnant mothers, children under 5 years old, and the elderly were prioritised.
Conclusion: Our findings may inform the National Malaria Control Programme and other stakeholders as they develop
country-specific and environmentally friendly bed net replacement strategies. Appropriate strategies will help ensure sus-
tained protection of vulnerable populations against malaria, while considering local social, ethical, and cultural issues
related to the recovery of bed nets.

INTRODUCTION

Globally, about 500,000 deaths result from the
over 210 million cases of malaria that occur every

year, with 90% of both cases and deaths occurring
in sub-Saharan Africa.1,2 While malaria control meas-
ures include chemotherapy, chemoprophylaxis, and
vector control, insecticide-treated nets (ITNs) are a cost-
effective preventative measure that can significantly
reduce the incidence of malaria and its associated mor-
bidity and mortality. Bed net use is, therefore, a priority

for malaria control in sub-Saharan Africa. In Tanzania,
where 77.9% of households have at least 1 bed net, an
estimated 7.3% of children aged 6 to 59 months have
malaria parasitaemia at any given time.3

ITNs approved by the World Health Organization
Pesticide Evaluation Scheme are considered effective
for 3 to 5 years and should be replaced in a timely man-
ner to maximise their efficacy and contribution to
malaria prevention. There is a growing awareness of the
potential environmental impact of the increasing num-
ber of used and discarded ITNs.4,5
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As it is widely recognised that ITNs lose their effectiveness
with time,4–10 ITN durability assessments and evaluations
must be conducted under various conditions and settings.
To address these issues, the World Health Organization
released its Guidelines for Laboratory and Field Testing of Long-
Lasting Insecticidal Nets in November 20056 and Guidelines for
Monitoring the Durability of Long-Lasting Insecticidal Mosquito
Nets in 2010.7 These guidelines can be used by country pro-
grammes to assess the durability of distributed ITNs to make
informed decisions about which ITNs the programmes ought
to procure and how often the ITNs should be distributed. At
present, however, the general consensus is that ITNs should
be replaced every 3 to 5 years.5–8

There is emerging evidence that ITNs are often mis-
used,5,11–14 although the type and extent of the misuse has
not yet been clearly established. Still, documented and an-
ecdotal evidence from monitoring and evaluation activities
following ITN distribution campaigns have shown ITNs
being used for a range of purposes, including fishing and
drying fish in Kenya12; protecting a “nursery” (a small
crop) in the Solomon Islands13; and as ceiling covers, bed
covers, room dividers, curtains, tablecloths, and cattle ties
in Ethiopia.14

Whilemany studies have shown that themost vulnerable
household members – particularly, children under 5 years
old and pregnant women – are given priority use of available
bed nets,11,14–20 other studies have reported otherwise in
some regions.11 Other programme monitoring activities
investigating general knowledge about malaria have shown
that heads of household often do not know the treatment
status of their nets, do not understand why using a treated
net is important, and, therefore, they may not know how
to prioritise who gets the “best” net.13,14,17

Key factors associated with non-use or incorrect use of
ITNs include lack of knowledge and misconceptions about
the cause of malaria, educational level, type of net, shape of
net (ie, conical vs rectangular), perceived efficacy of the net,
perceived danger of malaria, perceived discomfort (increased
heat), perceived risk, fear of the insecticide, and “saving the
net” for future use.13–16,18,21–23 The last of these is especially
troubling if old nets are no longer effective.

ITNs have been delivered to households through a vari-
ety of distribution systems, including the public sector (rou-
tine delivery through health facilities, distribution combined
with vaccination campaigns, community house-to-house
distribution), the private sector (formal and informal mar-
kets, social marketing campaigns), and mixed public and
private systems. The method through which nets are distrib-
uted may affect the success of the campaign, not only in
terms of coverage but also in terms of use.19,20 Effective and
efficient delivery mechanisms – coupled with effective infor-
mation, education, and communication (IEC) and behaviour
change communication (BCC) campaigns – are crucial for
ensuring population coverage, appropriate use, and proper
maintenance of bed nets.1,14,17,19,23 Increasing net usage by

vulnerable persons among net-owning households has been
a predominant focus of many IEC/BCC activities. The most
successful programmes have been “hang-up, keep-up” cam-
paigns, in which volunteers or health-care workers visit
households and demonstrate or assist with hanging up bed
nets.19 If a country was to decide to recollect and recycle
used nets, a seamless integration of this activity into existing
distribution systems and IEC/BCC campaigns would be para-
mount.5 Any decision made to either encourage or discour-
age a particular use of a net will need to align with IEC/BCC
strategies and new directives to ensure they will not jeopard-
ise existing initiatives.

METHODS

Study Design and Data Collection
In this qualitative cross-sectional study, focus group discus-
sions (FGDs) and key informant interviews (KIIs) were used
to explore community practices regarding the use or misuse
of bed nets; perceptions about net expiry, disposal, and envi-
ronmental and health risks; and community acceptability of
alternative disposal strategies.

Study Setting
The study was conducted in the 3 districts of Mtwara Rural,
Kilombero, and Muheza in Tanzania. The districts were
selected based on their high bed net coverage and malaria
rates.3,25–28

MtwaraRural (Latitude: 10°16' S, Longitude: 40°10'6'' E)
is among the 5 districts of the Mtwara Region of Tanzania. It
is bordered to the south by Mozambique, to the west by the
Tandahimba District, to the north by the Lindi Region, and to
the east by the Mtwara Urban District and the Indian Ocean.
According to the 2012 Tanzania National Census, the popu-
lation of the Mtwara Rural District was 228,003.24 Most of
the residents are from the Makonde and Makua tribes. The
area of the Mtwara Rural District is 3,597 km2, and the dis-
trict is administratively divided into 6 divisions, 17 wards,
and 101 villages.26 It has no hospital, but there are 28 dispen-
saries and 4 health centres. Villages involved in the study
included Msijute, Imekuwa, and Naumbu. An estimated
78.8% of the households in Mtwara Rural have at least 1
ITN, and about two-thirds of the population sleeps under
mosquito nets.3

Kilombero (Latitude: 8°31' S, Longitude: 37°22' E) is the
name of a river and a district in Morogoro Region, south-
western Tanzania. The district is situated in a vast floodplain
between the Kilombero River to the southeast and the
Udzungwa Mountains to the northwest. Across the south-
east side of the Kilombero River, the floodplain is part of
Ulanga District. The population of Kilombero District in
2012 was 407,880.24 The main ethnic groups are the
Wapogoro, Wandamba, Wabena, and Wambunga. The area
is predominantly rural, with the semiurban district head-
quarters in Ifakara. The majority of villagers are subsistence
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farmers of maize and rice. Villages visited for the study were
Michenga, Mahutanga, Idete, and Ihanga. Mean bed net
coverage in Kilombero District was recently estimated to be
44%.27

Muheza (Latitude: 5°10' S, Longitude: 38°46' E) is
among the 8 districts of Tanga Region. It is bordered to the
north by Kenya, to the east by the Tanga District and the
Indian Ocean, to the south by the Pangani District, and to
the west by the Lushoto and Korogwe Districts. In 2012, the
population of the Muheza District was 204,461.24 Muheza
has 1 hospital, 4 health centres, and 44 dispensaries.28 The
malaria prevalence in the district is about 17%, and the
mean bed net coverage is about 39%.28 We surveyed
the villages of Magila, Ubembe, and Kilulu.

Participant Recruitment
We conducted 23 KIIs, with village leaders, influential
people, opinion leaders, and district health personnel. We
purposively selected key informants according to their
strategic positions in policy and decision-making processes
for malaria prevention and control interventions. In
each district, we purposively selected 6 key informants:
(1) district malaria control programme coordinator, (2) dis-
trict medical officer, (3) district executive director, (4) Health
Management InformationSystem focal person, (5)Expanded
Programme on Immunization focal person, and (6) district
health secretary.

We conducted 23 FGDs with separate groups for adult
men and women. Eight groups were from Kilombero,
8 were from Mtwara Rural, and 7 were from Muheza. This
was done to facilitate more freedom and flexibility during
the discussions. Each FGD session consisted of between
5 and 12 participants aged 18 years and older.

Data Collection
Social scientists from the National Institute for Medical
Research facilitated the KIIs and FGDs. The FGDs lasted
between 50 and 72 minutes, and the mean duration of the
KIIs was 34 minutes. All interviews and FGD sessions were
tape-recorded. Unless otherwise stated, all KIIs and FGDs
were conducted in Kiswahili, which is Tanzania’s official lan-
guage and is spoken by over 80% of the population. The
research team was flexible, however, and allowed partici-
pants to express their views using other languages, such as
English, if they preferred.

All participants provided oral or written informed con-
sent after receiving an explanation of the study rationale
and procedures, including their right to withdraw from the
study at any time.

Data Analysis
The data collected from the FGDs and KIIs were transcribed
verbatim by social scientists who were not involved in any
of the study’s prior activities. We used thematic content

analysis, whereby we combined and inductively coded the
transcribed notes with handwritten notes composed during
KIIs and FGDs. We then used the codes to map out the rela-
tionships between themes to produce a thorough synthesis
of the data.

To a certain extent, data analysis was an iterative process
whereby some initial analysis was conducted concurrently
with data collection. When an issue emerged that was not
addressed by the interview guide, we added this emerging
content to the interview guide and followed it up in the sub-
sequent interviews. The central themes that finally emerged
and were included in our analysis were: mechanisms for net
distribution, community practices regarding net use andmis-
use, alternative uses, and disposal practises after net expiry.
We did not use computer software for data analysis.

Ethical Approval
This study received clearance from the National Institution
for Medical Research and approval from district executive
officers in the participating districts.

RESULTS

Net Distribution and Coverage
The majority of participants received their bed nets during
bed net distribution activities conducted by the National
Malaria Control Programme (NMCP) in 2011. Children
under 5 and pregnantwomenwere given first priority during
the mass distribution campaigns. In a few instances, elderly
villagers were also prioritised. A few participants reported
that they bought their bed nets, and a few others stated that
they received nets from relatives or friends.Most of the freely
distributed nets were of the Olyset and DawaPlus brands. All
surveyed districts reported similar varieties of net distribu-
tion mechanisms. These included existing supply infrastruc-
tures, such as the Expanded Programme on Immunization.

We have a known structure of distributing nets. . . and I think it is all
uniform in the country because campaigns are always top down. It is
the responsibility of the DMOs [district medical officers] to organise
which best suit the time and plan of distributing nets in the house-
hold. After that, village leaders are mobilised, and they are the ones
to organise distribution points, as they well know their administra-
tive boundaries. (Female, district health official, 46 years old,
Kilombero District, KII)

In all villages, participants considered bed net coverage to
be high because each household was reported to have at least
1 bed net. The number of bed nets in each household varied
with the number of beds or other sleeping points and family
sizes.

Currently, everyone uses bed nets, unlike old times. (Male peasant,
38 years old, Mahutanga Village, Kilombero District, FGD)
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People are now aware: if you don’t use a bed net you and your family
are in danger. We use the nets. (Female, 42 years old, Naumbu
Village, Mtwara Rural District, FGD)

According to some participants, for the bed nets that were
distributed via a government scheme, whether mass or uni-
versal, priority was given to children under 5, pregnant
women, and sometimes the elderly:

First priority. . . pregnant women then children. . . especially when
bed nets were insufficient. . . the rest later. . . but remember that
even older persons were sometimes given free nets. (Male, district
health official, 52 years old, Muheza District, KII)

Bed Net Preferences
Preferences for specific bed net types and brands depended
on their perceived effectiveness. The main issue that was
singled out by many interviewees and FGD participants was
the nets’ ability to preventmosquito bites andmalaria, which
was considered a major cause of morbidity and mortality in
many households. Many participants had a common percep-
tion that Olyset bed nets have larger mesh spaces, which
allow mosquitoes to penetrate. Bed net quality, associated
by participants mainly with how easily a net can be torn,
was also a critical factor influencing preference. Themajority
of key informants and FGD participants reported that some
net brands were undesirable because they could easily be
torn to create holes for easy penetration by mosquitoes.

Participants reported that bed net colour preferences,
particularly blue and green, were greatly influenced by avail-
ability in their villages. Suppliers, especially those distribut-
ing free or subsidised bed nets, often provided blue and
green bed nets. Some participants preferred coloured nets
because they are not easily soiled or stained with dirt and
dust and, therefore, do not need to be washed as frequently
as white bed nets.

People prefer green nets. . . they do not like white nets because of the
issue of cleanliness. . . hence you find most nets here are blue and
green. (Male, 40 years old, Magila Village, Muheza District,
FGD)

When do People Stop Using Nets?
During FGDs, varied opinions were expressed regarding
when to stop using nets. Some participants stated that people
should stop using nets when they are worn out and during
seasons when mosquito numbers are low.

From August until this December, if you walk to all households, nets
are hanged – no nets are used. (Male, 49 years old, Msijue
Village, Mtwara Rural District, FGD)

Alternative Uses of Bed Nets
Participants reported several alternative uses of bed nets
seen in their villages, including making fences, protecting

chickens from predators, and fishing activities. Very few bed
nets were regarded as waste in the participating commun-
ities. Participants from Mtwara reported particularly diverse
uses; old nets were used as shades for vegetable gardens and
others fitted as latrine walls.

Most FGD participants from Muheza District agreed that
totally worn-out nets should be thrown away or burned
because they were useless.

Those nets you see in the garbage [pointing to discarded nets] cannot
serve any useful purpose. You can neither use them for sleeping
under nor for any beneficial alternative. (Male, district health of-
ficial, 41 years old, Muheza District, KII)

Participants believed in other personal protection meas-
ures as the best strategies to prevent malaria. Among these
were using treated damaged nets as curtains.

Normally, damaged nets have bigger holes and are ineffective for
preventing entry by mosquitoes; they, however, can function better
when used as curtains. (Male, 33 years old, Magila Village,
Muheza District, FGD)

Common Practices for Bed Net Disposal
Several net disposal practices existed in the participating com-
munities. Themost commonly reported practiceswere disposing
of or burning worn-out bed nets along with other house-
hold waste. In villages participating in free net distribution
campaigns, residents reported being advised to pack expired
nets into bags before returning them to collection teams.

Bed Net Collection
In view of the perceived environmental and health risks
associated with bed net disposal, participants described alter-
native, organised bed net removal strategies. As long as the
removal was accompanied by provision of new or better bed
nets, participants reported that communities were ready to
hand over even relatively intact nets.

Community preferences for net collection included
designating a specific drop-off location within the commu-
nity and assigning an organisation to facilitate the optimal
collection and replacement strategies based on community
members’ input and needs. FGD participants and key
informants unanimously agreed that – according to how the
administrative system is organised –wherever bed nets must
be collected, health facilities and village offices are appropri-
ate collecting venues, and health facility management and
village leaders should supervise the process.

We have agreed here that waste nets that are no longer in use should
be collected, how?. . . We have health centres, dispensaries, and vil-
lage offices – these are the best places where nets not in use may be
collected. Leaders of these institutions should lead the exercise, but
for those living far away from these centres, we have leaders within
their localities who may help with collecting and bringing waste nets
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to the proposed collection centres. (Male, district health official,
52 years old, Kilombero District, KII)

Community Acceptability of Bed Net Removal and
Recycling
Although community members were willing to surrender
their bed nets for recycling, incentives – either in the form
of monetary compensation at the price of a new net or a net
replacement – were mentioned as expectations or necessi-
ties. Some participants contended that a lack of compensa-
tion or failure to replace old nets could lead to reduced bed
net usage. Moreover, it was stated that collectors encounter
difficulties and resistancewhen bed net collection is arranged
without the intention of replacement or compensation.

People won't be happy. . . it will affect the net usage negatively, as
not all people will be able to buy their own nets, and it will be bad,
as people will have started to protect themselves and suddenly nets
are taken away . . . there will be nothing to motivate them.
(Female, 36 years old, Idete Village, Kilombero District, FGD)

Bed Net Recycling and its Association With “Good”
Alternative Uses
Due to low levels of knowledge among communitymembers
about the best alternative uses and disposal methods for bed
nets, as well as limited alternative use options for worn-out
nets, many participants did not associate net recycling with
“good” alternative uses. They insisted that nets are properly
used when they are new and capable of protecting people
from mosquito bites and nuisance; only after bed nets are
used for protection against mosquitoes should they then be
relegated to an alternative use. However, nets that were too
worn out to protect users from mosquitoes were often con-
sidered too worn out for alternative uses.

Anet is assigned another use, for example fishing or protecting chicks
from predators, only when users convince themselves that it can no
longer protect them from mosquito bites. (Male, district health of-
ficial, 43 years old, Muheza District, KII)

There was general agreement among participants that it
is abnormal for new bed nets to first be used for purposes
other than mosquito protection and malaria prevention,
only to later fulfil their intended function.

A new net cannot be assigned alternative uses because somehow peo-
ple are aware of the importance of using nets for protecting house-
hold members from mosquito bites and malaria. In addition, many
people cannot afford to buy a new net every time they need one –
because of poverty. . . so they rely on those nets which are distributed
for free or those obtained through a subsidised voucher system [Hati
Punguzo]. . . In this regard, it is very unlikely to expect a new net to
first be used for alternative purposes and later be used as a bed net
proper. (Male, 44 years old, Kilulu Village, Muheza District,
FGD)

Risks and Benefits of Alternative Uses of Old Bed Nets
The participants reported a diverse set of perceptions about
the environmental and health-related risks and benefits asso-
ciatedwith alternative uses of old nets, with consensus among
participants predominating over disagreement. Most key
informants and FGD participants reported that the perceived
lack of risk was associated with a lack of adequate knowledge
among communitymembers about health and environmental
hazards associated with alternative uses of bed nets.

Whatmost people know, and especially what they hear from the radios,
is that nets will protect them frommosquito bites and, thus, malaria.. . .
Even in health facilities, we have not seen anything educating us on
how to keep nets after they are no longer used as mosquito protectors. . .
we have not gotten any information regarding the relationships
between net use, health, and the environment. . . So it is difficult for
community members to stop doing “business as usual.” They will
keep disposing of old nets conventionally in garbage pits or burn
them, as they do with other household waste. (Female, district
health official, 37 years old, Mtwara Rural District, KII)

Alternatively, many participants asserted that commu-
nitymembersmight be aware of the potential environmental
and health risks but are not informed of the best ways to deal
with old nets as special waste. Participants reported thatmost
community members believed that discarding nets in gar-
bage pits or burning them like any other type of waste are
the normal and preferred disposal methods.

A few key informants claimed that some community
members were aware of the health and environmental risks
associated with alternative uses and improper disposal of
used nets and emphasised the community’s perception that:

Materials used to manufacture most of the ITNs can hardly be decom-
posed and thus pose an environmental threat to the soil ecology. (Male,
district health official, 54 years old, Muheza District, KII)

Community Perceptions of the Presence of Insecticides
in Bed Nets
Participants expressed worries about the presence of insecti-
cides in bed nets and their carrier bags.Most commonly, FGD
participants across all sites wondered if the insecticides that
impregnated the nets can kill mosquitoes and others insects,
what were their effects on humans, especially if people
inhale these chemicals? Such worries and potential hazards
of ITN use led participants to call for authorities to conduct
effective community sensitisation and health education cam-
paigns to address these issues.

These bed nets have chemicals that kill mosquitoes and other insects,
and we are told that they can last for about 5 years. Our worry is that
sometimes the bed nets’ plastic bags have further domestic reuse.
What will now happen to the users of these bags if they are not prop-
erly disposed of? (Male, 49 years old, Ihanga Village, Kilombero
District, FGD)
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DISCUSSION
Malaria still poses a threat to public health and socioeco-
nomic well-being among populations in endemic countries.
Over time, ITNs gradually become less effective and worn,
and must be regularly re-treated or replaced. This study
sought to investigate ITN use and misuse among residents of
3 districts in Tanzania, which were selected because of their
high rates of ITN coverage. We also explored perceptions
related to net expiry and disposal, the associated environ-
mental and health impacts, and community acceptability of
alternative disposal strategies.

Net Coverage and Usage
Bed net coverage and usage rates were high in the participat-
ing communities, especially among pregnant women and
children under 5. This was partly attributable to the general
bed net distribution that is organised by the NMCP that had
taken place just prior to the study period. Additionally, the
NMCP, through the National Voucher Scheme that was initi-
ated in Tanzania in 2004, has targeted pregnant women and
their infants for subsidised ITN allocations via voucher distri-
bution at antenatal clinics.

Our study findings suggest that appropriate net usage
and coverage may be enhanced by the presence of effective
collection and waste disposal mechanisms. The majority of
our study participants emphasised that organised incentive-
based systems for the removal or collection of old nets would
be used if people were assured that they would receive new
nets; they would have no reason to continue hanging worn-
out and tattered ITNs.

Community Misconceptions Regarding ITN Use
Several studies have reported fears and misconceptions
associated with ITN use, particularly related to potential
harm caused by the chemicals used to treat the nets.29–31

Many participants expressed worry about the consequen-
ces of using ITNs in extreme heat, and some participants
were concerned about a possible link between ITN use
and impotence or infertility. Participants also reported
mild side effects, such as skin rashes, among people who
might have been allergic to the insecticide. Studies else-
where have demonstrated that sociocultural beliefs among
community members have important bearings on peoples'
decisions to use or not use bed nets.23,29,30 To dispel these
fears and misconceptions, it should be made clear to all bed
net users and recipients that the chemicals used for ITNs
kill and repel mosquitoes but are safe for humans when
used correctly.

Bed Net Preferences
A key policy implication suggested by these findings is that
authorities should design and implement strong and effec-
tive quality control and monitoring strategies to make sure
that manufacturers produce nets of the required standard,

which appeal to not only those who pay for production and
distribution but also to end users.

Our findings revealed that individual households may
have had up to 3 or more new and unused nets, which did
not match bed sizes or were considered incompatible with
household sleeping arrangements.

Bed Net Disposal
International and nationalmalaria control stakeholders have
emphasised increasing bed net coverage and usage among
populations at risk of malaria infection.4,18 However, there
is limited empirical evidence on net disposal practices in
communities that benefit from malaria control interven-
tions, such as bed net distribution. Furthermore, there are no
comprehensive international or national policy guidelines
regarding what community members are supposed to do
with worn-out ITNs. The majority of community members
in our study were not aware of how to properly dispose of
used nets, leading them to improper disposal practices
associated with environmental and health risks through
pollution.

Bed Net Recycling and Its Association With “Good”
Alternative Uses
Bed net recycling has been demonstrated as a feasible and
needed option for sustainable management of long-lasting in-
secticidal nets, especially when they have lost their efficacy in
protecting humans from mosquito bites and malaria infec-
tion.4,5 This study demonstrated that community members
are willing to participate in efforts tomaximise appropriate al-
ternative uses of old ITNs, and the findings have called atten-
tion to the fact that ongoingmosquito net campaigns have not
seriously considered packaging information about the proper
management of used nets. Participants reported a low level of
knowledge about the best ways to dispose of nets or reuse
them for other purposes.

Moreover, there were reportedly limited options re-
garding what nets should be used for after they are declared
waste. Because of this shortcoming, the majority of partici-
pants did not associate net recycling with “good” alternative
uses, especially after nets were declared as waste. Like
many countries in sub-Saharan Africa, Tanzania lacks
adequate waste disposal infrastructure, and the existing
waste management laws are either weak or lack adequate
enforcement mechanisms. It is, therefore, difficult to institu-
tionalise incentives to motivate widespread sensitisation
about health and environmental issues related to proper
management of waste, including used bed nets.
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ABSTRACT
Background: Sickle cell disease (SCD) is a common genetic haematological disorder present in most countries in sub-
Saharan Africa. In Tanzania, between 50% and 75% of the children born with SCD die before reaching the age of
5 years. The objective of this study was to determine the prevalence of SCD in children under 5 years of age attending
Mbeya Referral Hospital between March and April 2014.
Methods: We conducted a hospital-based, cross-sectional, descriptive study in which 50 children under 5 were included
at Mbeya Referral Hospital in southern Tanzania. Full blood counts were conducted using SYSMEX KX 21 and SYSMEX
XT 2000i haematology analysers. The presence of haemoglobin S was determined using the sodium metabisulfite sickling
test on blood samples with haemoglobin levels less than 10 g/dl.
Results: Blood samples from 50 infants and children under 5 were tested for sickle cell anaemia. Of these, 9 (18%) par-
ticipants were found to be sickling test positive, 5 (55.6%) of whom were male and 4 (44.4%) were female. Almost half
(n=4, 44.4%) of the SCD-positive children were between 25 and 36 months old, while the rest were between 13 and
24 months (n=2, 22.2%), 37 and 48 months (n=1, 11.1%), and 49 and 60 months (n=2, 22.2%) of age.
Conclusion: At our facility, among children under 5 with serum haemoglobin levels <10 g/dl, the prevalence of SCD
was 18%. This might pose a substantial public health challenge in the region. More and larger studies are needed to help
map out the sickle cell burden throughout the country to guide policy and management strategies.

INTRODUCTION

Sickle cell disease (SCD) is the most common heredi-
tary condition that affects the structure of haemoglo-

bin. The abnormal sickle-shaped structure that is
characteristic of SCD occurs as a result of a person inher-
iting either 1 (heterozygous AS) or 2 (homozygous SS)
sickle cells genes from their parents. Haemoglobin SS
(HbSS) homozygosity, the most severe form of sickle
cell anaemia, leads to a structural variation of the hae-
moglobin globin chains, particularly beta (b )-globin
chains, making them polymerise upon deoxygenation,
which can lead to vaso-occlusion in themicrocirculation
and subsequent ischaemia, pain, and tissue damage.1

SCD poses considerable public health challenges,2,3

particularly in sub-Saharan Africa – a region also charac-
terised by a high burden of malaria.4,5 Worldwide,
over 300,000 children are bornwith a sickled haemoglo-
bin (HbS) disorder each year.6 Sub-Saharan Africa
has the greatest burden of SCD, with more than 70% of

the 300,000 global cases occurring in the region.7–9

Projected estimates indicate that the number of new-
borns with SCD will exceed 400,000 by 2050.5

In HbS, the structural b -globin polypeptide gene
experiences a substitution mutation on the codon for
the sixth amino acid (GAG to GTG), which leads to an
amino acid substitution of valine for glutamic acid at
position 6 of the 146-amino-acid polypeptide chain.3

This causes crystallisation and polymerisation of the
abnormal HbS as a result of deoxygenation during nor-
mal oxygen transport processes.10 The red blood cells
carrying this abnormal haemoglobin gradually become
sickle-shaped and are thus unable to pass through
microcapillaries. The trapped cells cause vaso-occlusion,
which in turn leads to a repeated cycle of ischaemia and
reperfusion.11 Sickle cells are also susceptible to me-
chanical damage, which can lead to chronic haemolytic
anaemia, and recurrent crises can cause end-organ
damage.12
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Distribution of SCD in Africa
The sickle cell trait and malaria exhibit a similar geographic
distribution, owing to the evolutionary link between the
2 entities. Sickle cell trait is known to protect against the de-
velopment of severe Plasmodium falciparum malaria, which
explains the high frequency of the sickle cell gene in African
regions most affected by P. falciparum malaria.8 The protec-
tive benefits of the sickle cell trait are most consequential
during early childhood, because this is a crucial development
period, and it is when humans are most at risk of mortality
from severe malaria. Sickle cell carriers are more likely
to escape childhood mortality from malaria and, therefore,
subsequently pass the abnormal haemoglobin gene to their
offspring. Although a single abnormal gene is protective
against P. falciparum malaria, the inheritance of 2 abnormal
genes leads to SCD and does not confer such protection.4,8

Additionally, many of the complications of SCD are severe
and life-threatening, and many individuals with the disease
die before reaching reproductive age.9

Public Health Impact of Sickle Cell Disease in Children
SCD accounts for about 5% of deaths among African chil-
dren under 5, including more than 9% of under-5 deaths in
West Africa and up to 16% in individual West African
countries.9

Makani and colleagues, in 2011, reported 5.7%mortality
among children with SCD in Dar es Salaam, Tanzania. The
factors that were strongly associated with death among these
children included low haemoglobin levels and high total and
conjugated bilirubin levels, with the highest incidence of
death being reported among children under 5.7

Treating SCD involves therapy with hydroxyurea, a
ribonucleotide reductase inhibitor, which is given as a
daily oral dose to prevent the acute or chronic complica-
tions of the disease.14 Despite this, SCD remains difficult
to treat, with the only potential cure being haematopoietic
stem cell transplantation, the use of which is limited by its
high cost and difficulties with human leukocyte antigen
compatibility.15

Administration of prophylactic antibiotics to all infants
diagnosed with SCD is recommended, as these children are
more likely to suffer from bacterial infections, especially
those caused by Streptococcus pneumoniae.16

Weatherall reported that individuals carrying the HbAS
genotype are protected against malaria and that severe
malaria is more likely to occur in homozygous (HbSS) indi-
viduals as well as in normal healthy people (HbAA).17

Malaria infection increases the risk of ischaemic crises and
childhoodmorbidity andmortality.18,19 In the deoxygenated
condition, HbS has poor solubility, forming polymers in red
cells leading to changes in the red cell membrane andmetab-
olism, causing the cells to become rigid and distorted with a
sickle shape. The sickled cells haemolyse easily, adhere to

vascular endothelium and one another, block small blood
vessels, and become sequestered in the spleen.20

Regionally, in 2010, an estimated 79% of newborns with
SCD were in sub-Saharan Africa, and this proportion is
expected to increase to 88% by 2050.5 Muoneke et al
reported that SCD and malaria were significantly associated
with severe anaemia among children under 5 in South East
Nigeria.21

In Tanzania, the frequency of HbAS is estimated to be
around 13%, and there are about 8,000 annual births of
homozygous HbSS children, compared to 302 in Jamaica and
1,500 in the United States, for example.7 It is also estimated
that between 50% and 75% of the 8,000 Tanzanian chil-
dren born with SCD die before the age of 5 years. In 2013,
Simbauranga et al reported a 21% SCD prevalence among
paediatric patients with anaemia in Mwanza, Tanzania.
Severe paediatric anaemia was associated with SCD in this
study, wherein 34 (11%) of 309 patients showed homozy-
gous inheritance (HbSS) of SCD, while 31 (10%) patients
were heterozygous (HbAS).22

Therefore, in this study, we sought to investigate the
prevalence of SCD among children below 5 attending
Mbeya Referral Hospital (MRH) in the Southern Highlands
Zone of Tanzania.

METHODS

Study Design and Setting
We conducted a hospital-based, cross-sectional study at
MRH, which is a 477-bed tertiary health-care facility that
has been operating as the referral centre for the southern
part of Tanzania since 1985. MRH serves a catchment popu-
lation of over 6 million, and it has extensive infectious dis-
ease medical clinics, inpatient services, training facilities,
and a referral clinical laboratory. MRH covers the regions of
Ruvuma, Rukwa, Iringa, Njombe, Katavi, and Mbeya.

Participant Criteria
Children under 5 who presented with haemoglobin levels
less than 10 g/dl were eligible and screened for SCD.

Data Collection
We collected data for this study over 2 months, starting in
March 2014 and targeted children whose physician-
requested laboratory investigations included a full blood
count or haemoglobin determination. We did not inspect
the clinical data because we only aimed to estimate the prev-
alence of SCD among children with low haemoglobin
levels. Once the full blood count was done, we looked at chil-
dren with low haemoglobin levels (less than 10.0 g/dl) and
classified them, based on local population-validated refer-
ence ranges, as having moderate (7 to 9.99 g/dl) or severe
(<7 g/dl) anaemia.
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We obtained parental written informed consent before
collecting venous blood specimens, by standard venepunc-
ture procedures, into a 2 ml K3 or K2 EDTA tubes, which
were sent to the MRH clinical laboratory. Thin blood films
were prepared from EDTA-anticoagulated venous blood
and stained with 5% Giemsa for morphological examina-
tion. For patients found to be anaemic or showing a red
cell distribution width greater than 20%, a peripheral
smear evaluation was done followed by a sickle cell test.
Full blood counts were determined using the SYSMEX KX
21 and SYSMEX XT 2000i haematology analysers (Sysmex
Corporation, Japan). Sickling tests were performed using
the 2% sodiummetabisulphite-based haemoglobin deoxy-
genation method. EDTA-anticoagulated blood was placed
on a slide and mixed with 2% sodiummetabisulphite, cov-
ered with a cover glass, and then incubated at room tem-
perature for 20 minutes and examined for sickling. All
positive results were reported at the first examination,
and the negative samples were re-examined once per
hour for 3 hours then incubated overnight and examined
the following day if still negative.

Quality Control and Quality Assurance
All laboratory investigations were done at the MRH labora-
tory, which is accredited by the Southern African Deve-
lopment Community Accreditation System. The hospital
operates under high quality control standards. All reagents
were checked for expiry dates and reconstituted according
to the manufacturer’s instructions. Daily maintenance
checks were conducted to ensure proper functioning of the
instruments. Quality control runs for haematological analy-
sers were done daily before running patient samples using
tri-level control (low, normal, and high). Known sickle
cell-positive and negative samples were used as controls
for the sickling tests.

Ethical Consideration
We obtained permission to conduct this study from the MRH
administration and the regional medical officer, through
Tumaini University, Makumira Kilimanjaro Christian Medical
University College, Office of the Dean, in the Faculty of
Medicine. The guardian or caretaker of each participant pro-
vided informed consent. Participation was voluntary and did
not affect the care provided to the patients.

Data Analysis
A single data collector entered the data, which were checked
for accuracy by another individual. The analysis was done
using Statistical Software for Social Sciences (SPSS), version
20 (IBM Corp., Armonk, NY, USA). Descriptive statistics
(means, medians, standard deviations, and proportions)
were estimated.

RESULTS

Sociodemographic Characteristics
We enrolled 50 children, 25 females and 25 males, with ages
ranging from 1 to 60 months and a mean age (6 standard
deviation [SD]) of 22.826 18 months (Table 1).

Prevalence of Sickle-Cell Anaemia by Age and Sex
We tested 50 blood samples for SCD, among which 9 (18%)
were positive for SCD. Of the 9 children found to be sickle
cell-positive, 5 (55.6%) were males and 4 (44.4%) were
females. The age and gender distributions of the children
with SCD are displayed in Table 2.

Haemoglobin Levels
Forty-two (84%) children had haemoglobin levels between
6.0 and 9.9 g/dl; the rest had haemoglobin levels below
6.0 g/dl (Table 3). Four (44.4%) of the 9 children with
SCD had haemoglobin levels between 6.0 and 9.9 g/dl, and
5 (55.6%) had haemoglobin levels below 6.0 g/dl. The
mean haemoglobin level for children with SCD was 6.4 g/dl,
compared with 8.1 g/dl among children who had a negative
sickle cell test result.

DISCUSSION
This cross-sectional study aimed to estimate the prevalence of
SCD in southern Tanzania. We report a high prevalence
(18%) of SCD among anaemic children under 5 in this popu-
lation, which is similar to prevalence reports from eastern
Uganda and Qatif, Saudi Arabia, of 17.5% and 17.9%, respec-
tively.23,24 However, the prevalence observed in our study
was higher than the 3% reported for sub-Saharan Africa.25

The prevalence reported in this study may have been higher
because of the small sample size and the selection of only
children with low haemoglobin values. However, this preva-
lence may not deviate substantially from reality, based on the

TABLE 1. Age Categories and Sex Distribution of Study
Participants (N¼50)

Age
(Months)

Males
n (%)

Females
n (%)

Total
n (%)

1–12 9 (18) 11 (22) 20 (40)

13–24 7 (14) 5 (10) 12 (24)

25–36 5 (10) 3 (6) 8 (16)

37–48 3 (6) 2 (4) 5 (10)

49–60 1 (2) 4 (8) 5 (10)

Total 25 (50) 25 (50) 50 (100)
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occurrence of sickle cells recorded in routine patient care lab-
oratory tests.

SCD positivity was most frequently detected among chil-
dren aged between 25 and 36 months in this study.
Haemoglobin levels below 5 g/dl were most frequently
encountered in children between 1 and 12 months of age;
surprisingly, none of these children tested positive for SCD.
Many of the severely anaemic children may have had iron-
deficiency anaemia, malaria, or other causes of haemolysis
common among children. This would imply that low haemo-
globin should not necessarily be associated with sickle cell

anaemia in this population. We also might have missed
some children with SCD as a result of our choice to target
low haemoglobin levels as the starting point of our SCD
screening.

In this study, the prevalence of SCD among males was
slightly higher than the prevalence among females, with a
ratio of 1.25:1. Similarly, a study conducted in a rural hospi-
tal in central India reported a slightly higher prevalence
among males (1.07:1),26 compared to findings in Saudi
Arabia, where SCD was reported to occur at a ratio of
1:1 between males and females.27 The preselection of low
haemoglobin levels could have been the cause of this slight
variation.

The mean haemoglobin level among sickle cell-positive
children was 6.5 g/dl, which was similar to what was
reported from a cohort of children with SCD at the Red
Cross Children’s Hospital in Cape Town, South Africa.28 In
our study, 34% of children were severely anaemic (haemo-
globin<7 g/dl), which is a slightly lower prevalence of severe
anaemia than the 39% reported from a community-based
study conducted in southeastern Tanzania.29 This difference
might be because children in southeastern Tanzania are
more at risk of acute malaria and, therefore, have higher
rates of severe anaemia. The risk of mortality is high with
low haemoglobin levels, as previously reported by a surveil-
lance study in Tanzania.7

Limitations
The study period was short, limiting the study to the few
patients who visited the hospital during the study period.
Likewise, resource limitations, particularly those related to
funding the student who carried out this study as part of his
bachelor’s degree in health laboratory sciences, may have
affected our sample size. It is possible that we failed to detect
SCD in some patients because we did not use haemoglobin
electrophoresis in this study. Despite these limitations, we
managed to recruit children with SCD, which was a target of
the study.

CONCLUSION
Our study found that the prevalence of SCD in children
under 5 in the southern highlands of Tanzania was high at
18%. Larger studies may help to map out the sickle-cell bur-
den among the various regions of the country, which, in
turn, will help better inform the planning of management
and control strategies. Future studies are needed to deter-
mine if newborn screening and early identificationmay com-
plement early preventivemeasures to improve quality of life.

Acknowledgements: We acknowledge all of the parents, caretakers, and children who
consented to participate in this study. We also thank the Mbeya Regional Referral
Hospital for allowing all of the tests to be done in their laboratory. This study was
conducted as an undergraduate research project, and funding was obtained from the
student field practical fee at the Kilimanjaro Christian Medical University College,
Faculty of Health Sciences, Department of Health Laboratory Sciences.

TABLE 3. Haemoglobin Levels by Age Category (N=50)

Haemoglobin Level

Age 0-5.9 g/dl 6.0-9.9 g/dl Total
(Months) n (%) n (%) n (%)

1–12 4 (8) 16 (32) 20 (40)

13–24 2 (4) 10 (20) 12 (24)

25–36 0 (0) 8 (16) 8 (16)

37–48 0 (0) 5 (10) 5 (10)

49–60 2 (4) 3 (6) 5 (10)

Total 8 (16) 42 (84) 50 (100)

TABLE 2. Sickle Cell Test Results by Age and sex
Categories of the Study Participants (N¼50)

Age
(Months)

Sickling Test

Total
n (%)

Positive
n (%)

Negative
n (%)

1–12 Male: 0 (0)
Female: 0 (0)

12 (24)
8 (16)

20 (40)

13–24 Male: 2 (4)
Female: 0 (0)

6 (12)
4 (8)

12 (24)

25–36 Male: 2 (4)
Female: 2 (4)

2 (4)
2 (4)

8 (16)

37–48 Male: 0 (0)
Female: 1 (2)

3 (6)
1 (2)

5 (10)

49–60 Male: 1 (2)
Female: 1 (2)

2 (4)
1(2)

5 (10)

Total Male: 5 (10)
Female: 4 (8)

25 (50)
16 (32)

50 (100)
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ABSTRACT
Background: Plasmodium falciparum and Salmonella typhi are major causes of fever in the tropics. Although these
infections are caused by different organisms and are transmitted via different mechanisms, they have similar epidemio-
logic and clinical features. This study aimed to determine the prevalence of S. typhi and P. falciparum infections and their
associations with fever at 2 sites in Northern Tanzania.
Methods: This was a community-based, cross-sectional study, conducted from February to June 2016, involving 128 ran-
domly selected individuals, aged between 1 and 70 years. Sixty-three (49.2%) participants were recruited from Bondo
Ward, Tanga Region, and 65 (50.8%) were recruited from Magugu Ward, Manyara Region. Blood samples were col-
lected by venepuncture into sterile microtubes. Detection of pathogen DNA was achieved via a multiplex real-time poly-
merase chain reaction assay. Data analysis was done using Stata, version 14. Prevalence data were presented as
numbers and percentages, and chi-square analysis was used to assess associations. P values of .05 or less were consid-
ered statistically significant.
Results: Of 128 participants, 31 (24.2%) and 17 (13.3%) tested positive for P. falciparum and S. typhi infection, respec-
tively. Of the 63 participants from Bondo, 31 (49.2%) had P. falciparum parasitaemia. None of the participants from
Magugu tested positive for Plasmodium parasitaemia. S. typhi bacteraemia was detected in 11 (17.5%) of 63 and
6 (9.2%) of 65 participants in Bondo and Magugu, respectively. P. falciparum–S. typhi coinfection was only detected in
Bondo (n=6, 9.5%). Age was the only variable that showed a significant association with both P. falciparum and S. typhi
infection; falling within the 5- to 9-year or 10- to 15-year age groups was associated with both infections (X2=2.1; P=.045).
Among the 30 patients with Plasmodium parasitaemia, 7 (23.3%) had fever, whereas 2 (12.5%) of 16 patients infected by
S. typhi had fever. P. falciparum infection (X2=12.4, P<.001) and P. falciparum–S. typhi coinfection (X2=5.5, P=.019) were
significantly associated with fever, while S. typhi infection alone was not.
Conclusion: S. typhi and P. falciparum were considerably prevalent in the area. One-third of the P. falciparum–S. typhi
coinfected individuals in Bondo had fever. P. falciparum infection was an important contributor to febrile illness in Bondo.
In the presence of coinfections with P. falciparum and S. typhi, the use of malaria rapid diagnostic tests should be
emphasised to reduce irrational use of medications.

INTRODUCTION

In the investigation of fever in the tropics, 2 important
diagnoses to be ruled out are typhoid fever andmalaria.

Both cause significant morbidity, mortality, and eco-
nomic loss. Despite the progress in controlling salmonel-
losis globally, typhoid fever remains a public health
problem in several parts of the world. Despite a reported

decline in incidence inmany countries, the disease is still
widespread, particularly in South Asia and sub-Saharan
Africa, as a source of significant morbidity, mortality,
and economic losses.1,2 The World Health Organization
(WHO) estimates the global typhoid fever disease bur-
den at 11 to 20million cases annually, resulting in about
128,000 to 161,000 deaths per year.3 Malaria affects
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about 1 billion people each year, out of which 1 to 3 million
die. In the tropics, S. typhi and Plasmodium falciparum are the
most endemic pathogens,1,4 causing typhoid fever and
malaria, respectively. The 2 diseases are associated with pov-
erty and underdevelopment, making them more prevalent
in underdeveloped countries.5,6 Although these diseases are
caused by vastly different organisms transmitted via different
routes of infection – 1 is a gram-negative bacillus transmitted
via the faecal–oral route, and the other is a protozoan trans-
mitted via the bite of an insect vector – typhoid and malaria
share similar clinical and epidemiologic features.

Typhoid fever control efforts have included the establish-
ment of the Typhoid Fever Surveillance in Africa Program
(TSAP) in 2009 – a network of 13 sentinel sites in 10 sub-
Saharan African countries – created to generate high-quality,
contemporary, and standardised data on the incidences of
typhoid fever and invasive nontyphoidal salmonellosis in
sub-Saharan Africa.7 The overarching aim was to produce
the evidence required to support policymakers in introducing
prevention efforts against invasive S. typhi infections – in par-
ticular, the introduction of safe and effective typhoid fever
vaccines into routine immunisation programmes. TSAP has
achieved this ambitious target, finding high incidences of
typhoid fever in both rural and urban populations in several
countries in sub-Saharan Africa. The results of TSAP will dic-
tate the direction of future typhoid fever research and control
endeavours inAfrica, and at last provide a key piece of the dis-
ease burden jigsaw puzzle.7

Malaria control in Tanzania has been significantly scaled
up in the past decade. The Tanzanian National Voucher
Scheme (TNVS) has expanded the availability and accessibil-
ity of insecticide-treated nets (ITNs), particularly for children
and pregnant women, by subsidising costs of bed nets for
about a decade now.8 Parallel to this are other similar pro-
grammes aimed at strategically controlling malaria, such as
the National Insecticide Treated Nets (NATNETS) Tanzania
“Under-five Catch-up Campaign” and “Universal Coverage
Campaign”, which have contributed to an effective inte-
grated malaria control environment through increased ITN
use, subsidised tests, artemisinin-based medicines, and mas-
sive community sensitisation initiatives.9 The net result of
these strategies has been a reduction in malaria incidence
and child mortality rates in Tanzania.8

In malaria-endemic areas, the clinical presentation of
patients in the early stages of typhoid fever is challenging
because it is similar to numerous other causes of febrile illness,
such as malaria. Of all symptoms, persistent fever is a promi-
nent source of difficulty when narrowing down the differen-
tial diagnosis list.10 In most resource-limited tropical settings,
definitive laboratory diagnosis of concurrent malaria and
typhoid fever is based on blood smear microscopy for malaria
and theWidal test or bacterial culture for salmonellosis.

Although the introduction of malaria rapid diagnostic
testing (mRDT) has reduced the diagnostic dilemma of

patients presenting with fever, challenges exist that limit the
use of mRDT, including the logistical challenges involved
in increasing coverage to areas not accessible by road.
Nonetheless, many endemic countries in sub-Saharan Africa
have adopted mRDT to expand parasitological-based malaria
diagnosis capacity.10,11 The WHO recommends that malaria
treatment be based on diagnostic test results, but this directive
has yet to gain universal acceptance. This recommendation
will become particularly important as the incidence of malaria
decreases, as it will become more important to distinguish
cases of malaria from other febrile illnesses.12

Despite efforts invested in the diagnosis of malaria and
typhoid fever coinfections, it is concerning that diagnostic
challenges continue to hinder effective malaria and typhoid
control in the tropics. This is due to a combination of factors,
including the nonspecific clinical presentations of the dis-
eases, the high prevalence of asymptomatic infections in
many areas, the lack of resources and insufficient access to
trained health-care providers and facilities, and the wide-
spread practice of self-treatment for clinically suspected
malaria or typhoid fever.13–15 Unfortunately, there is a pau-
city of epidemiologic data regarding the extent of coinfection
with P. falciparum and S. typhi in many parts of Africa, includ-
ing Tanzania. Such data could assist clinicians to make more
informed decisions when patients present with symptoms
that pose a diagnostic dilemma.

We designed this study to provide baseline epidemiologic
data on the prevalence of P. falciparum–S. typhi coinfections in
2 areas of Northern Tanzania for which S. typhi prevalence
has not previously been determined. These data will provide
useful baseline information that will clarify themagnitude of
P. falciparum–S. typhi coinfection and facilitate reasonable
diagnostic and prescribing decisions.

METHODS

Study Design
This community-based, cross-sectional study, which aimed
to determine the prevalences of P. falciparum and S. typhi
infection and coinfection and their associations with fever,
was conducted from February to June 2016, in Bondo
Ward, Tanga Region, and Magugu Ward, Manyara Region,
in Northern Tanzania.

Study Sites
The 2 sites are located about 600 km apart and were selected
based on their differing locations, climatic conditions,
malaria transmission intensities, and the absence of data on
prevalence of S. typhi infections in these areas. Magugu is
located at 4°12' S and 35°45' E and is about 1,392 m above
sea level. Bondo is about 309 m above sea level at 5°22'60"
N and 38°34'60" E. The natives of both areas are agropastor-
alists with moderate human–animal interaction. Both areas
have 2 rainy seasons per year, with a long rainy season
between February and May and short rainy season between
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October and December. The long rainy seasons are usually
followed by high numbers of reported fever cases.11,16,17

Study Population
Study participants consisted of children and adults, aged
1 year and above, who were residents of the study sites,
Bondo and Magugu, for at least 6 months and consented to
participate in the study.

Sample Size
The minimum sample size for prevalence determination was
estimated using the Epi Tools online sample size calculator
and the following formula: [Z2p(1-p)]/c2, where Z=1.96 for
the 95% confidence level, p=the expected true proportion
of (9.0%) and c=the minimal tolerable error at the 95% con-
fidence level (0.05). This formula yielded aminimum sample
size of 126.We enrolled 128 participants. Following commu-
nity sensitisation activities, community members were
invited to participate, and those who met the enrolment cri-
teria were consecutively recruited into the study until the
desired sample size was attained.

Data Collection and Diagnostic Procedures
A short questionnaire was used to obtain demographic infor-
mation. Fever was defined as an axillary body temperature
≥37.5°C. Thick and thin blood smears formalaria microscopy
were prepared as described elsewhere.18,19 Briefly, blood
samples of 0.5 to 1 ml were collected into sterile tubes by
venepuncture from all consenting participants, and about
10 ml of whole blood was used for mRDT (SD BIOLINE®
Malaria Ag P. f/Pan, Suwon City, South Korea) and micros-
copy. These procedures were carried out by a trained labora-
tory technician. For each consenting participant, 1 ml of
whole blood was aseptically collected into ethylenediamine-
tetraacetic acid (EDTA) vacutainer tubes. The tubes were
shipped to the local laboratory in dry ice and later sent to
the Kilimanjaro Christian Research Institute’s biotechnology
laboratory and stored at –20°C for laboratory analyses. For
the purposes of this study, malaria parasitaemia (P. falcipa-
rum infection) was defined by detection of P. falciparum using
a real-time polymerase chain reaction (RT-PCR) assay,
regardless of the presence of fever or other clinical symp-
toms. mRDT and microscopy were done to aid clinical deci-
sion making and management.

Children under 5 years of age who were found to be
malaria-positive by mRDT were treated with antimalarials
according to national andWHO guidelines. Adults with fever
and positive mRDT results were treated with artemether-
lumefantrine, the first-line antimalarial drug in Tanzania.
Severe paediatric cases were referred to the nearby district
hospital in Korogwe District. Participants who were found
to have salmonellosis were appropriately managed with
ciprofloxacin according to national guidelines.

DNA Extraction
DNA extraction and purification were done using QIAamp
DNA Mini Kits (Qiagen, Valencia, CA, USA) according to
the manufacturer’s instructions. A 200 ll aliquot of blood
was lysed by QIAGEN protease and bound to a QIAamp
membrane by centrifugation according to the manufac-
turer’s instructions. The wash buffers, AW1 and AW2,
were sequentially used to remove residual contaminants to
improve the purity of the DNA. The purified DNA was then
eluted from the QIAamp membrane using buffer AE
(Qiagen, Valencia, CA, USA) and stored at –20°C ready for
the RT-PCR assay.

Detection of P. falciparum and S. typhi by RT-PCR
The RT-PCR assay was carried out in an Applied Biosystems
ViiATM 7 Real-Time PCR system (Thermo Fisher Scientific,
Waltham, MA, USA). The Master Mix kit for Tropical Fever
Core (Fast Track Diagnostics, Luxembourg) was used to pre-
pare the reaction mix. For a single reaction, 12.5 ll of FTD
buffer, 1.5 ll of tropical fever primers and probe mix, and
1ll of enzyme mix were placed into single MicroAmp
Optical 8-Tube Strips (Thermo Fisher Scientific, Waltham,
MA, USA), compatible with the ViiATM 7 Real-Time PCR sys-
tem, followed by 10 ll of sample. The same was done for all
samples, the positive control, and the extracted negative
control. The detection of pathogens was done at wave-
lengths of 520 nm for P. falciparum Tropical Fever 1 Primers
and Probes and 620 for S. typhi Tropical Fever 2 Primers and
Probes in theMaster Mix of the Tropical Fever Core kit (Fast
Track Diagnostics, Luxembourg). The positive, negative,
and internal controls used in this assay were commercially
prepared by Fast Track Diagnostics. The positive control
contained plasmids for the detection of P. falciparum and S.
typhi. The negative control contained lysis buffer, and the
internal control contained Streptococcus equi, which was also
used as an extraction control. At the end of the run, ampli-
fication plots were reviewed in order to adjust the threshold
line above all the background noise, as per the manufac-
turer’s instructions.

Data Processing and Statistical Analysis
Data were analysed using Stata, version 14 (StataCorp,
College Station, TX, USA) and categorised into demographic
(age, sex, residence) and clinical (body temperature and
prevalence of P. falciparum and S. typhi infections) variables.
The participant age groups for analysis were: <5 years, 5 to
9 years, 10 to 15 years, and above 15 years. Descriptive statis-
tics were used to summarise the demographic and clinical
characteristics of study participants. The chi-square (X2) test
was used to determine associations between categorical data.
Fisher’s exact test was used in cases when expected counts
were less than 5. A 2-tailed P value of .05 or less was consid-
ered statistically significant.
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Ethical Considerations
Ethical approval was obtained from the Kilimanjaro Christian
Medical University College Research Ethical Review Committee
(certificate of clearance #2030). Permission was also obtained
from community and local authorities. Written informed con-
sent was obtained from each participant before enrolment, and
legal guardians consented forminors. Access to the data –which
were anonymised –was restricted to the research team.

RESULTS

Demographic and Clinical Characteristics
Demographic data are presented in Table 1. A total of
128 participants were enrolled, with almost equal enrolment
from each site: 63 (49.2%) participants from Bondo and
65 (50.8%) from Magugu. About two-thirds (n=85, 66.4%)
were females, and a similar proportion (n=83, 64.8%) were
above 15 years old. There were 21 (16.4%) children younger
than 5 years of age. Few participants (n=10, 8.1%) were
found to have fever at the time of the survey.

Prevalence of P. falciparum and S. typhi Infection and
Coinfection
Table 2 shows both the overall and site-specific prevalences of
P. falciparum and S. typhi infection. Sixty-three participants
were screened for P. falciparum infection in Bondo, of whom
31 (49.2%) hadmalaria parasitaemia, in contrast with the ab-
sence of P. falciparum parasitaemia in Magugu. The prevalen-
ces of S. typhi infection inBondo andMaguguwere 17.5%and
9.2%, respectively. The prevalence of P. falciparum–S. typhi
coinfection was 9.5% in Bondo, and – with no cases of coin-
fection in Magugu – the overall coninfection prevalence was
4.7%.

Association of P. falciparum and S. typhi InfectionWith
Demographic Characteristics
Table 3 shows findings related to the associations between P.
falciparum and S. typhi infection and participant demographic
variables. When data from both sites were combined, only
age was significantly associated with S. typhi infection
(X2=2.1; P=.045), with 17.6% and 28.6% of the participants
in the 5- to 9-year and 10- to 15-year age groups testing pos-
itive for S. typhi infection, respectively. Children younger
than 5 years had the lowest prevalence of S. typhi infection.
There was no association between S. typhi infection with ei-
ther participant sex or study site.

Similarly, there was a strong association between
Plasmodium infection and age (X2=18.2; P<.001), with the
5- to 9-year and 10- to 15-year age groups having parasitae-
mia prevalences of 57.9% and 57.1%, respectively. The par-
ticipants aged >15 years had the lowest prevalence of P.
falciparum infection.We did not find any association between
P. falciparum infection and sex.

Factors AssociatedWith P. falciparum–S. typhi
Coinfection and Fever
Table 4 shows that the associations between P. falciparum–

S. typhi coinfection and sex, age, and study site were all not
statistically significant.

Table 5 shows the analysis findings related to the associa-
tions between various factors and fever. Seven (23.3%) of
30 participants with P. falciparum parasitaemia had fever,
compared with only 2 (12.5%) who had fever among the
16 participants who tested positive for S. typhi infection.
P. falciparum infection was associated with fever (X2=12.4;
P<.001), and no association was found between S. typhi
infection and fever. Among the 6 participants with P. falcipa-
rum–S. typhi coinfection, 2 (33.3%) had fever (X2=5.5;
P=.019). Fever was most prevalent among 5- to 15-year-
olds (X2=17.44, P<.001). There was no association between
sex and fever.

DISCUSSION
The high prevalence of pathogens that cause overlapping
clinical signs and symptoms, particularly fever, poses a seri-
ous challenge in diagnosing and managing febrile illness.
This is particularly true in resource-poor countries, such as

TABLE 1. Demographic and Clinical Characteristics
(N=128)

Variable n (%)

Sex

Male 43 (33.6)

Female 85 (66.4)

Site

Bondo 63 (49.2)

Magugu 65 (50.8)

Age, years

<5 21 (16.4)

5–9 17 (13.3)

10–15 3 (5.5)

>15 83 (64.8)

Fever statusa

No 114 (91.9)

Yes 10 (8.1)

a There were 4 missing entries for fever status (n=124).
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Tanzania, where the diagnostic infrastructure is constrained.
Diagnoses are frequently provisional in the absence of
adequate confirmatory tests, and it is, therefore, a common
practice that antimicrobials are irrationally prescribed, lead-
ing to serious consequences, including the development of
antimicrobial resistance.20,21 This scenario justifies the appli-
cation of high-throughput and highly sensitive molecular
tools to determine the causes of diseases with overlapping
clinical signs and for proper management of febrile illness.

About half of the participants in Bondo had P. falciparum
parasitaemia. This finding represents an increase in malaria
parasitaemia prevalence compared with what has been
observed in the past decade, during which time significant
shifts have been reported. In 2009, the P. falciparum parasitae-
mia prevalence was 32.8% in the rainy season22; the preva-
lence dropped to 12% in 2011,12 with a further drop to 8.6%
in 2013.23 However, a recent survey conducted in Bondo in
2016 reported a prevalence of 20.5%.18 In the absence of stud-
ies to explain the observed fluctuations in malaria prevalence
in the study area, a number of explanations can be proposed
regarding the outcomes ofmalaria control efforts implemented
in the studied areas, including seasonal differences at the times
when data were collected for the respective studies.

In the past decade, the TNVS, implemented by the
Tanzanian government, has contributed to a significant
reduction in malaria through increasing the availability and
accessibility of ITNs mainly targeting children and pregnant
women.8 Other initiatives, such as the NATNETS Tanzania
“Under-five Catch-up Campaign” and “Universal Coverage
Campaign”, have complemented the TNVS.9 These initiatives
have contributed to a substantial reduction in the incidence

and prevalence of malaria in Tanzania, as reported by recent
studies.8,9 However, a substantial impact on the disease bur-
den has not been sustained. Challenging obstacles prevent-
ing optimal malaria control persist, including poor access to
health care, poor performance of health service delivery,
poor availability of proper diagnosis and treatment services,
increased drug resistance, and high costs of health-care serv-
ices.15 The increased malaria prevalence in Bondo suggests
the possibility of a breakdown of malaria control strategies
in the area. Support for malaria control at both the national
and district levels has increased considerably over the past
few years. The low prevalence of P. falciparum infection in
Magugu has been reported for about a decade,11,20,24 likely
because Magugu serves as an experimental study site for a
national pesticide research institute.25

The prevalence of S. typhi infection in Bondo was high,
with about one-fifth of the population testing positive for S.
typhi, while in Magugu, about one-tenth of individuals were
found to be infected with S. typhi. Previous studies have
reported a similar uneven distribution of Salmonella infection,
with the occurrence of invasive nontyphoidal salmonellosis
more common in areas with high malaria transmission rates,
while S. typhi is reportedly common in areas with low rates of
malaria transmission.26 Wide variations in the prevalence
of S. typhi infection have been reported in different parts of
Tanzania and elsewhere in sub-Saharan Africa.19,27,28

Participants between 5 and 15 years of age had the highest
S. typhi infection prevalence in this study – an observation that
was statistically significant. S. typhi infection was not associ-
ated with sex or study site. It has been reported that the most
common dietary protein sources in Tanzania include milk,

TABLE 2. Prevalences of Plasmodium falciparum infection, Salmonella typhi infection, and P. falciparum–S. typhi
Coinfection

Variable

Prevalence

Bondo (n=63) Magugu (n=65) Overall (N=128)
n (%) n (%) n (%)

P. falciparum–S. typhi coinfection

Negative 57 (90.5) 65 (100) 122 (95.3)

Positive 6 (9.5) 0 (0.0) 6 (4.7)

S. typhi infection

Negative 52 (82.5) 59 (90.8) 111 (86.7)

Positive 11(17.5) 6 (9.2) 17 (13.3)

P. falciparum infection

Negative 32 (50.8) 65 (100) 97 (75.8)

Positive 31 (49.2) 0 (0.0) 31 (24.2)
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TABLE 3. Association Between Plasmodium falciparum and Salmonella typhi Infection With Age, Sex, and Study Site

Infection Type Variable

S. typhi Test Result

Total
n X2 (P Value)

Negative
n (%)

Positive
n (%)

S. typhi infection All subjects 111 (86.7) 17 (13.3) N=128

Age, years

<5 19 (90.5) 2 (9.5) 21 2.1 (.045)

5–9 14 (71.4) 3 (17.6) 17

10–15 5 (71.4) 2 (28.6) 7

>15 73 (88.0) 10 (12.0) 83

Sex

Female 73 (85.9) 12 (14.1) 85 0.2 (.70)

Male 38 (88.4) 5 (11.6) 43

Site

Bondo 52 (82.5) 11 (17.5) 63 1.9 (.17)

Magugu 59 (90.8) 6 (9.2) 65

P. falciparum Test Result

Negative
n (%)

Positive
n (%)

P. falciparum infection All subjects 97 (75.8) 31 (24.2) 128

Age, yearsa

<5 14 (66.7) 7 (33.3) 21 18.2 (<.001)

5–9 8 (47.1) 9 (57.9) 17

10–14 3 (42.9) 4 (57.1) 7

>15 72 (86.8) 11 (13.3) 83

Sex

Female 64 (75.3) 21 (24.7) 85 0.03 (.86)

Male 33 (76.7) 10 (23.3) 43

Site

Bondo 32 (50.8) 31 (49.2) 63 b

Magugu 65 (100) 0 (0.0) 65

a Fisher’s exact test performed.
b Statistical analysis not performed because 1 of the sites had a prevalence of 0 (0.0%).
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eggs, andmeat, with urban dwellers consumingmore of these
products than rural inhabitants.29 These types of food are
known important risk factors for human salmonellosis world-
wide.30 Although the consumption of these foods is generally
low in Tanzania, efforts have been made to ensure that
school-aged children consume milk countrywide.31 Whether
sanitary precautions are strictly observed or not, this could
serve as a possible source of S. typhi infection in this age group,
especially in periurban sites like Bondo. We found that
malaria parasitaemia was most prevalent among participants
between 5 and 15 years of age. A shift in burden of infection
from being more prevalent among children under 5 to being
more prevalent among school-aged children has recently
been reported.18 In the absence of objective data to explain
this shift, we speculate that because most malaria interven-
tions over the past decade have targeted children under
5 and pregnant mothers,8,9 our findings reflect a reduction of
immunity to malaria among older children, who were previ-
ously targeted by rigorous malaria control interventions
when they were below 5 years of age. For both S. typhi and P.
falciparum, individuals older than 15 years had the lowest
infection rates, most likely explained by the build-up of spe-
cific immunity to these infections.

The prevalence of P. falciparum–S. typhi coinfection was low
(4.7%), and coinfection occurred only in Bondo, where the
malaria parasitaemia prevalence was high. Despite the low
coinfection rate, there are important implications for the

coinfected individuals. There is accumulating epidemiologic
and preclinical evidence supporting a causal association
between malaria and nontyphoidal salmonellosis.32 However,
the clinical characteristics and consequences of P. falciparum–S.
typhi coinfection are not well documented, although mortality
associatedwith coinfection has been reported to be higher than
that associated with malaria alone.32

We found that nearly a quarter of individuals with P. fal-
ciparum infection in Bondo had fever, implying a significant
contribution of P. falciparum infection to the development of
fever. Besides that, 12.5% of participants with S. typhi infec-
tion had fever, reflecting an important contribution of S. typhi
to the burden of febrile illness in the area. One-third of indi-
viduals coinfected with P. falciparum and S. typhi had fever.

We presume that the remaining three-quarters of afebrile
participants with P. falciparum infection were asymptomatic
carriers. However, our findings do not rule out infection
with other causes of fever that we did not test for. This possi-
bility is supported by the findings of a previous study con-
ducted in Magugu, where more than two-fifths of patients
were clinically misdiagnosed as having malaria even though
only less than 1% of blood films were confirmed P. falcipa-
rum-positive.11 Testing for a wider range of fever-causing
pathogens would yield more specific findings to inform diag-
nostic and management guidelines for febrile illnesses. Our
findings underscore the urgency of developing appropriate
guidelines for the diagnosis and treatment of P. falciparum–

TABLE 4. Factors Associated With Plasmodium falciparum and Salmonella typhi Coinfection

Variable

Plasmodium–Salmonella
Coinfection

Total
n X2 (P Value)

Negative
n (%)

Positive
n (%)

All subjects 122 (95.3) 6 (4.7) N=128
Age, yearsa

<5 20 (95.2) 1 (4.8) 21 4.3 (.10)
5–9 15 (88.2) 2 (11.8) 17.0
10–14 6 (85.7) 1 (14.3) 7
>15 81 (97.6) 2 (2.4) 83

Sexa

Female 81 (95.3) 4 (4.7) 85 0.0 (1.0)
Male 41 (95.4) 2 (4.6) 43

Site
Bondo 57 (90.5) 6 (9.5) 63 b

Magugu 65 (100) 0 (0.0) 65

a Fisher’s exact test performed.
b Association test not performed because 1 of the sites had no cases of coinfection.
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S. typhi coinfection, as clinicians commonly dismiss the possi-

bility of multiple infections during an initial patient visit. In
attempts to implement an intensive malaria control pro-
gramme in Tanzania, the Ministry of Health has launched a
widely advertised Kiswahili slogan: “Siyo kila homa ni
malaria”, literally translated as, “Not every fever is malaria”.
This slogan not only reminds patients to avoid self-
medication, it also reminds clinicians to carefully consider
mixed infections when patients present with generic symp-
toms, such as fever and headache.

RECOMMENDATIONS AND CONCLUSION
We report a prevalence of P. falciparum–S. typhi coinfection
of 9.5% in Bondo, and we detected no coinfection in

Magugu. One-third of the coinfected individuals in Bondo
had fever. P. falciparum infection was an important con-
tributor to the febrile illness burden in Bondo. Magugu
was free from P. falciparum infection during the study pe-
riod. Considering the presence of coinfections with P. fal-
ciparum and S. typhi, we recommend emphasising and
enforcing the use of mRDT to reduce irrational use of med-
ications. We also recommend the scale-up of typhoid fever
diagnostic tools to underserved areas of Tanzania to help
distinguish between malaria and typhoid fever.

Acknowledgements: This study was financially supported by the Building Stronger
Universities, phase 3 (BSU-3) initiative of the Danish International Development Agency
(DANIDA). We acknowledge the technical assistance of Mr Athumani Mchana for
laboratory analysis of samples; we also thank the study participants whose participation
made it possible for this study to be conducted.

TABLE 5. Association of Fever With Demographic Characteristics and Infection With Plasmodium falciparum, Salmonella
typhi, or Both (N=124)

Variable

Fever Statusa

X2 (P Value)
Feverb No Fever
n(%) n (%)

P. falciparum infection
Positive 7 (23.3) 23 (76.7) 12.4 (<.001)
Negative 3 (3.2) 91 (96.8)

S. typhi infection
Positive 2 (12.5) 14 (87.5) 0.5 (.48)
Negative 8 (7.3) 101 (92.7)

P. falciparum–S. typhi Coinfection
Positive 2 (33.3) 4 (66.7) 5.5 (.019)
Negative 8 (6.7) 111 (93.3)

Residence
Bondo 10 (16.1) 52 (83.9) c

Magugu 0 (0.0) 62 (100.0)
Aged

<5 3 (15.8) 16 (84.2) 17.4 (<.001)
5–9 5 (29.4) 12 (70.6)
10–15 1 (14.3) 6 (85.7)
>15 1 (1.2) 80 (98.8)

Gender
Male 5 (12.8) 34 (87.2) 1.7 (.19)
Female 5 (5.9) 80 (94.1)

a There were 4 missing entries for fever status (n=124).
b Fever was defined by axillary temperatures ≥37.5°C.
c Association test not performed because 1 of the sites had no cases of coinfection.
d Fisher’s exact test performed.
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ABSTRACT
Background: Current information on the distribution of and risk factors for schistosomiasis and soil-transmitted helmin-
thiases is scarce for most areas of southern Tanzania, including Milola Ward in Lindi District. This study was initiated to
establish the status of these infections in Milola Ward and to assess how they vary with demographic factors.
Methods: From September to October 2014, 2 sets of stool and urine samples were collected from residents of Milola
Ward. The Kato–Katz technique was used to examine stool samples for faecal-borne parasites, and the filtration technique
was used to examine urine for urinary schistosomes. A total of 195 individuals aged 5 to 90 years were
enrolled in the study; 190 (97%) participants submitted adequate urine samples, of whom 107 (56%) were female and 83
(43%) were male. Of the 195 participants who took part in the initial sampling exercise, 158 (81%) provided adequate stool
samples; 121 (77%) of these were adults, and the rest (n=37, 23%) were children. Only 53 urine and 26 faecal samples
were obtained in the second round of sampling, and due to marked inconsistencies, these have been excluded from the
analysis. Mean parasite abundance was analysed for its association with demographic factors, such as age and sex.
Results: Three varieties of parasite were detected, namely, Schistosoma haematobium in 44 (23%) of 190 urine samples,
hookworms in 12 (8%) of 158 stool samples, and Trichuris trichiura in 6 (4%) of 158 stool samples. The difference in
S. haematobium prevalence between male and female participants (27 of 107 females, 25% vs 17 of 83 males, 20%)
was not statistically significant (Kruskal–Wallis test, P=.47). Linear regression analysis of S. haematobium infection with
age showed a significant association, with children having higher infection intensities than adults (P<.001). S. haema-
tobium prevalence and intensity did not vary significantly between villages (intensity [Kruskal–Wallis test], P=.95; preva-
lence, P=.88).
Discussion: These data confirm that in this setting, the mean age of peak helminthiasis prevalence decreases as trans-
mission pressure increases, with non-school children below 18 years old being most at risk of acquiring parasitic infec-
tions. This was the first baseline survey of parasitic infections in Milola Ward, so the results will be crucial for guiding
control efforts against parasitic diseases in the area.

INTRODUCTION

Schistosomiasis and soil-transmitted helminthiases
are among the major neglected tropical diseases.1

Schistosomiasis, caused by parasitic worms of the genus
Schistosoma, is endemic in 78 countries, most of which
are in sub-Saharan Africa.2 About 200 million people
are estimated to have schistosomiasis, while 800 million

are at risk of acquiring the disease.3,4 On the other hand,
recent estimates indicate that soil-transmitted helminths
(STHs) infect even more people, with over 800 million
being infected with Ascaris lumbricoides, 465 million
with Trichuris trichiura, and around 400 million with
hookworms (Necator americanus and Ancylostoma duode-
nale).5 Schistosomiasis and soil-transmitted helmin-
thiases occur mostly in the poorest parts of the world,
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where they have profound negative effects on the welfare
and productivity of the affected people. Infection with STHs
impairs growth and cognitive development, particularly
among children, resulting in poor educational achievements
and reduced productivity.6

There are 2 forms of schistosomiasis. One of them is uri-
nary schistosomiasis (caused by S. haematobium), which ini-
tially leads to haematuria and can have severe effects on the
organs of the urogenital system, including the bladder, ure-
thra, uterus, and vagina.7 The other form is intestinal schisto-
somiasis, which can be caused by any of the other 4 major
schistosome species that infect humans, namely, S. mansoni,
S. japonicum, S.menkongi, and S. intercalatum. Intestinal schis-
tosomiasis can cause abdominal pain, diarrhoea, stunted
growth, and impaired cognitive abilities in children.1,2,8,9

Chronic infections can also damage internal organs, such as
the liver, spleen, and gallbladder.2

Both S. mansoni and S. haematobium exist in Tanzania,
with marked focal variations in endemic areas.10–14 Recent
estimates indicate that S. mansoni infection is most prevalent
around the Lake Victoria basin, while S. haematobium infec-
tion is distributed along the coast of the Indian Ocean as
well as the inland areas and hinterland of Lake Victoria.14,15

While S. mansoni is more focal and virtually absent in the
coastal regions and on the Unguja and Pemba islands, S. hae-
matobium is widespread in the country, including on the
isles.15,16 Estimates in 1977 indicated that 19% of the people
in Tanzania were at risk of acquiring schistosomiasis,11

while recent reports suggest that by 2010, about 23 million
Tanzanians were infected with schistosomiasis, representing
an overall prevalence of 53.3%.17 Even higher schistosomia-
sis prevalence rates have been reported in recent years
in some areas.14,18 Despite that, current and adequate
information on the distribution of schistosomiasis and soil-
transmitted helminthiases is not available for most of
Tanzania, particularly in Lindi District in the south of the
country.15,18 As a result, information on the burden of schis-
tosomiasis for most areas, including Milola Ward in Lindi
District, has been based mainly on hospital reports.11,15

Such information is liable to inaccuracy and unreliability
due to poor recording and lack of random sampling,19 and
the data may not be useful for designing effective disease
control programmes.20 Brooker and colleagues15 conducted
a countrywide survey on the distribution of schistosomiasis
in Tanzania from 1980 to 2009 and indicated that schistoso-
miasis was most likely endemic to Lindi Region, although no
field assessmentwasmade on the local distribution of the dis-
ease in the region. Building on that situation, this study
applied standard field epidemiological techniques to investi-
gate the current status of schistosomiasis and produce up-to-
date data on schistosomiasis at the focal level inMilolaWard,
southeastern Tanzania. Information on the health status of
Milola Ward, particularly of children and other at-risk sec-
tions of the population would help guide development pro-
grammes, including educational, community welfare, and

livelihood support programmes in the area. The results
obtained will enhance the understanding of schistosomiasis
and soil-transmitted helminthiases in these areas and
contribute useful information for controlling the diseases.
Furthermore, for control and prevention of morbidity due
to schistosomiasis, the World Health Organization (WHO)
recommends regular treatment for at-risk groups with prazi-
quantel.21 Since identifying the high-risk populations and
establishing treatment frequency both depend on the preva-
lence of infection,21,22 such data are important for guiding
treatment and control priorities. This study is also in line
with the Tanzanian government’s current programme to
improve the health and welfare of its people through the
control and elimination of infectious diseases, particularly
neglected tropical diseases, such as schistosomiasis and soil-
transmitted helminthiases.23 This was the first baseline
survey of parasitic infections in Milola Ward. Thus, the
results will be crucial for guiding control efforts for parasitic
diseases in the area. The transmission of schistosomiasis and
soil-transmitted helminthiases is largely determined by host
characteristics, such as sex, age, immunity, and economic
status as well as the environmental factors, which include
temperature, rainfall, humidity, landscape, and land use pat-
terns.24 This study investigated the possible influence of both
the host (age and sex) and the environment factors (village
location) to obtain a true picture of the patterns of schistoso-
miasis and soil-transmitted helminthiasis in the study area.

Objectives
The study’s main objective was to produce baseline informa-
tion about infections caused by schistosomes and STHs
(geohelminths) in Milola Ward. The specific objectives were
(1) to determine the infection prevalence and intensity of
S. mansoni, S. haematobium, and STHs among 250 residents
ofMilolaWard by the end of the study period; (2) to establish
the influence of locality on schistosome transmission in
Milola Ward by the third quarter of the study period; and
(3) to determine the variation of schistosome infection
between children and adults, and between males and
females in Milola Ward by the third quarter of the study
period.

METHODS

Study Area
This studywas conducted inMilolaWard located in Lindi Rural
District in Lindi Region, southeastern Tanzania (Figure 1).
Milola Ward is a rural area inhabited mostly by farmers. The
ward was selected for this study because it is among the areas
in Tanzania lacking current information on the levels of schis-
tosomiasis and other helminth infections.14,15,18At the time of
study initiation, the only control and preventive measures
against schistosomiasis and soil-transmitted helminthiases in
the study area were the school-based annual mass drug
administration (MDA) programmes and the occasional
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distribution of antihelminthics to adults during government-
organised neglected tropical disease campaigns, which this
study aimed to promote. Milola Ward is also a focal site for the
Michigan State University–Tanzania Partnership Program,25

which funded the study. The ward is administratively divided
into 7 villages. However, only 4 of them – Milola A, Milola B,
Milola West (Magharibi), and Mkanga Ulani – were covered
in the present study, while the 3 villages of Namtamba,
Legezamwendo, and Ruchemiwere left out due to inaccessibil-
ity (Figure 1). For each included village, all subvillages (Vitongoji
in Kiswahili) were included in the sampling. A summary of the
estimated population sizes for each village, based on the 2012
National Census report, is shown in Table 1.

Study Design
A sample size of 250 participants was taken for the study.
This was based on the WHO recommendation that 250 par-
ticipants are considered sufficient for studies seeking to
establish baseline data on the prevalence and intensity of
schistosomiasis and soil-transmitted helminthiasis in a ho-
mogeneous geographical area.24 A homogeneous area in
this context is defined as an area with similar climate,

humidity, ecology, and soil conditions24 (Figure 1). This sam-
ple size allows for comparison of results with other studies,
which would be useful for assessing the success of control
programmes.24 Although about 63 participants would be
sampled from each village tomake the recommended sample
size of 250, we enrolled a higher number of participants
(n=85) from each village, assuming around a 30% to
40% dropout rate due to attrition or non-compliance.26

Systematic sampling was applied by selecting every third
household in each studied village. A set of 2 stool samples
and 2 urine samples was requested from each participant.
This study was only conducted during the dry season due to
limited resources. Participants testing positive for schistoso-
miasis or a soil-transmitted helminthiasis were referred to
Milola Health Centre for treatment.

Inclusion and Exclusion Criteria
Participants were included and excluded based on criteria
published elsewhere.27,28 All residents of each selected
household were sampled except school children, who were
excluded because they had just been treated with praziquan-
tel and antihelminthic drugs as part of the Tanzanian

FIGURE 1. Maps of Tanzania Indicating the 4 MilolaWard Study Villages and the Location of Lindi District in Southeastern
Tanzania
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government’s programme against schistosomiasis and soil-
transmitted helminthiases in primary schools. Only people
aged between 5 and 90 years who were presumed to be
active enough to be at a reasonable risk of acquiring para-
sites were eligible to be included in the study. Children
aged less than 5 years were deemed to be at lower risk of
contracting schistosomiasis and geohelminthiases and
were excluded from the study, although infant infections
have been documented.29 Adults over 90 years and seri-
ously ill people who would not be physically able to partic-
ipate in the study were also excluded. Other excluded
groups included pregnant women and new residents of the
study area to avoid infections imported from elsewhere.
Moreover, to avoid reporting false prevalence data, adults
and non-school children treated with praziquantel or
albendazole within the previous month were also excluded
from the study. Participants were asked about this informa-
tion during the enrolment exercise and responses were
entered into a questionnaire.

Only participants granting informed consent (oral or
written) were enrolled in the study. On the sampling day,
participants were counselled on the goals of the study and
the implications of their participation. Full information was
provided to the participants on the study’s benefits and risks
in Kiswahili, the language widely spoken in the area. It was
explained to them clearly that they were free not to partici-
pate in the study and that they could withdraw from it at
any time without seeking permission. Full consent was
sought, and those agreeing to participate were asked to sign
a consent form or indicate consent orally. For minors (chil-
dren), consent was sought from their parent or guardians,

and in situations where a child refused participation, he or
she was excluded from the study.

Sample Collection and Examination
Sample collection and examination was conducted from
September toOctober 2014. Samplingmaterials were distrib-
uted to each participant, and instructions about stool and
urine collection procedures were provided (Photo 1). The
materials included a wooden spatula for picking up stool,
2 plastic vials (120 ml) for depositing stool and urine, respec-
tively, and a polythene bag for storing the vials. The vials for
depositing stool and urine samples were labelled with the
participant’s name, sex, village, and subvillage, as well as
the collection date. The materials were distributed on the
morning of the first day and collected by members of the
study team on the morning of the following day. Two sets of
sampling materials were distributed to each participant on
2 days separated by a 7-day interval. Participants were
instructed to collect urine between 10:00 and 14:00, as these
are peak times for S. haematobium excretion.30 The processing
and examination of stool and urine samples were conducted
at Milola Health Centre in Milola A village (Photo 2). Stool
was examined for S. mansoni and STHs using the Kato–Katz
technique, and urine was examined for S. haematobium using
the filtration technique; these 2 methods are widely recom-
mended for this kind of study.30 All observed parasites
were identified and counted using standard guidelines and
procedures for parasite recovery and identification based on
morphology, size, and shape of eggs and larvae.28,31 We did
not specify egg counts above 50 eggs per 10 ml of urine dur-
ing examination because we were mostly interested in the

TABLE 1. Number of Residents and Study Participants in Milola Ward, as per 2012 Population and Housing Census

Village
Total Residents

n
Male Participants

n
Female Participants

n

Total
Participants

n

Namtambaa 798 – – –

Milola A 3,347 19 32 51

Milola B 1,508 14 11 25

Milola West (Magharibi) 976 25 45 70

Mkanga Ulani 1,647 27 22 49

Legezamwendoa 729 – – –

Ruchemia 612 – – –

Total 9,617b 85 110 195

aNot sampled due to inacessibility.
b 9,616 in 2012 census report.
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categorical identification of infection intensities (low,
medium, and high), and so intensities were capped at
50 eggs per 10 ml of urine. Participants with more than
50 S. haematobium eggs per 10 ml of urine were categorised
as heavily infected, as per WHO guidelines.32

Data Analysis
The terms “prevalence”, “intensity” (egg count), and “mean
intensity” were used as indicators of parasitic infection, and
we applied appropriate analyses recommended for studies
on parasite ecology.24,30 Infection prevalence was calculated
as the percentage of infected individuals out of all examined
individuals, and intensity was the number of S. haematobium
eggs per 10 ml of urine. Although we targeted a set of 2 stool

and urine samples,most participants did not bring the second
sample. The analysis was thus based on a single urine and
single faecal sample from each participant. To obtain the
number of eggs per gram (epg), which is the standard mea-
surement of the intensity of infection at the individual level,
the number of faecal helminth eggs (counted on the slide
using the Kato–Katz technique) was multiplied by an appro-
priate number (multiplication factor), which depends on the
size of the template hole used.30,32 The template hole used in
the present study could hold 41.7 mg of faeces, so the num-
ber of faecal eggs per slide was multiplied by 24. The mean
epg was then used as a proxy of worm burden.32 Worm bur-
den for S. haematobium infection for each participant was
estimated as the number of eggs per 10 ml of urine.33 Levels
of STH and S. haematobium infection (intensity) were
categorised as “heavy”, “moderate”, and “light” infections,
respectively, as per WHO guidelines.32 Normality testing of
the samples indicated that parasite egg counts (intensity)
strongly deviated from the normal distribution, as variance
was larger than the mean. Non-parametric tests were there-
fore applied, with the Mann–Whitney U-test used to analyse
the variation of parasite intensity between male and female
participants and between age groups (children and adults).34

Linear regression analysis was used to measure the associa-
tion of age with parasite intensity, and the Kruskal–Wallis
test was applied to determine the variation of parasite inten-
sity among villages and test whether the proportion of
infected individuals varied significantly among localities.35

The Pearson chi-square (X2) test of independence was
used to analyse for variation of S. haematobium prevalence
between the strata of categorical variables. Analyses were
performed using Stata, version 11 (StataCorp LLC, College
Station, TX, USA), and the statistical significance level was
P<.05.

Ethical Considerations
Ethical approval for this study (Ref. No. NIMR/HQ/R.8a/
Vol. IX/1798) was provided by the National Institute for
Medical Research, Tanzania.

RESULTS
A total of 195 participants returned faecal and urine samples
(Table 1). However, only 190 (97%) participants submitted
viable and analysable urine samples, including 107 (56%)
females and 83 (44%) males (Table 2). On the other hand,
only 158 (81%) of 195 participants supplied faecal samples
in sufficient condition for parasite detection, 37 (23%) of
whom were children (Table 2). The types of parasites
observed were S. haematobium, which was diagnosed from
urine samples, as well as T. trichiura and hookworms
obtained from stool. S. haematobium was found in 44 (23%)
of 190 urine samples, followed by hookworms diagnosed in
12 (8%) of 158 examined stool samples, and T. trichiura
observed in 6 (4%) of 158 stool samples (Table 3).

PHOTO 1. Sampling materials were distributed to each partic-
ipant at their home (A & B) at Milola Ward in southeastern
Tanzania, and instructions were given on the protocols for stool
and urine collection
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The prevalence and intensity of S. haematobium did
not vary significantly between villages (intensity, X2=0.4
with 3 degrees of freedom [df], P=.95; prevalence, X2=0.7;
P=.88) (Table 2 and Table 4). There were 6 participants,
2 each from the villages of Mkanga Ulani, Milola B, and
Milola West, who had heavy S. haematobium infections. As
shown in Table 2, the prevalence of S. haematobium infection
was higher among the 107 female participants (n=27, 25%)
than among the 83 males (n=17, 20%). However, this varia-
tionwas not statistically significant (X2=0.5; P=.47) (Table 2).
Similarly, variation of the intensity of S. haematobium in
females (5.21 epg) and males (5.11 epg) was not statistically
significant (X2=0.2 with 1 df; P=.66), as also shown in the
odds ratio analysis results in Table 4.

Thirty-seven children were sampled during the study,
ranging from 5 to 15 years of age, with the majority aged
6 to 8 years (Table 5). The 121 adults sampled for stool were
between 18 and 90 years of age, without a clear predomi-
nance of any particular age group (Table 5). The prevalence
of S. haematobium was higher among the 37 children (n=18,
49%) than the 153 adults (n=26, 17%), and the difference
was statistically significant (X2=16.6; P<.001) (Table 2). The
linearity of the relationship between the intensity of
S. haematobium infection and human age is demonstrated in
Figure 2 (with egg counts capped at 50 eggs per 10 ml of
urine). Linear regression analysis of S. haematobium egg in-
tensity (dependent variable) with participants’ age intervals
revealed that mean egg counts were higher in children

(15.86 epg) compared to adults (2.56 epg) (Figure 3), and
this differencewas statistically significant (P<.001) (Table 4).

Availability of Data and Materials
The datasets supporting the conclusions of this article are
available. Contact the corresponding author for permission
and access to the datasets.

DISCUSSION

Observed Levels of Parasitic Infection
The parasite burden observed among study participants in
Milola Ward in southeastern Tanzania has significant public
health implications for this area. For instance, hookworms
and whipworms (T. Trichiura) are major STHs that cause
significant health impairments, including iron-deficiency
anaemia, malnutrition, and growth retardation.24 Another
parasite diagnosedwas S. haematobium,which is a blood fluke
that causes urinary schistosomiasis, a potentially debilitating
disease, the chronic form of which can lead to kidney failure
and bladder cancer if untreated.36 The drugs used for these
infections – albendazole for hookwormdisease and trichuria-
sis and praziquantel for schistosomiasis – should, therefore,
be made available regularly at Milola Ward Health Centre.
The drugs should be offered free of charge or highly subsi-
dised because, otherwise, most people in the villages would
not be able to afford them.

PHOTO 2. Kato–Katz slides smeared with faecal samples (A) and plastic vials containing urine samples (B) being processed and
analysed in the laboratory at Milola Health Centre, Lindi District, in southeastern Tanzania. Members of the research team in action in
the laboratory (C & D), including the author (standing between chairs in C)
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Despite being relatively small in both scope and dura-
tion, our study demonstrated prevalence levels, particu-
larly for S. haematobium, that the Tanzanian government
could use in planning control programmes according to
WHO guidelines, which specify prevalence-based treat-
ment frequency.37,38 We observed that although most
infected participants (97%) had a mean prevalence of S.
haematobium within the light or low infection level (1 to
49 eggs per 10 ml of urine), 3% of them (not included in
the analysis) had more than 50 eggs per 10 ml of urine,

which is categorised by WHO as heavy infection.32 The
government could, therefore, consider adjusting the fre-
quency of treatment in these areas. According to available
records, the current school-based MDA programmes are
conducted once each year, which does not match our
observed prevalence levels. Over 20% prevalence of S. hae-
matobium was found in some areas (Table 2). We recom-
mend that the frequency of treatment be increased to
twice per year, in accordance with the WHO recom-
mended frequency when prevalence is above 20%.38

TABLE 2. Prevalence of Urinary Schistosomiasis by Village, Sex, and Age Group Among Milola Ward Residents

Variable or Category

Participants
Examined

n

Participants
Positive

n
Prevalence

% P Value

Village

Milola A 51 10 20

Milola B 23 6 26

Milola West 69 17 25 .88

Mkanga Ulani 47 11 23

Total 190 44 23

Sex

Female 107 27 25

Male 83 17 20 .47

Total 190 44 23

Age

Child 37 18 49

Adult 153 26 17 <.001

Total 190 44 23

TABLE 3. Overall Prevalence and Intensity of Parasite Types Identified from Study Participants

Parasite Species
Sample
Type

Participants
Examined

n

Participants
Infected

n
Prevalence

% Intensity

Hookworms stool 158 12 8 21.4 eggs/Kato–Katz slide

Trichuris trichiura stool 158 6 4 0.72 eggs/Kato–Katz slide

Schistosoma haematobium urine 190 44 23 5.2 eggs/10 ml urine
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The Influence of Age on Parasite Infections in Milola
Ward
Although non-school children sampled in the present study
were far fewer than adults, the former had heavier parasite
burdens. Overall, more children were infected with hook-
worms and S. haematobium parasites than adults, and peak
parasite intensities and prevalence rates were found in chil-
dren aged between 5 and 15 years (Figure 2). These findings
confirm the widely known relationship between prevalence
and age, wherein the mean age of peak prevalence in a pop-
ulation decreases as transmission pressure increases (Figure
2 and Figure 3).39,40 The present results are consistent with
reports by other researchers who have also reported a slow
rise in schistosomiasis prevalence and intensity in children
followed by an equally gradual decline in adults.36,41

Children are more susceptible to infections compared to
adults largely because they lack acquired immunity and
engage in behaviours and activities that bring them in con-
tact with infested water or soil.41–43 Most children in Milola
Ward were seen walking and playing barefoot at the time of
the study, and it is possible that they got infected with STHs,
such as hookworms and whipworms (Trichuris), through
contact with the soil. In the local context, however, the
results affirm that age influences parasite transmission in
MilolaWard, where children below 18 years old are at higher
risk of acquiring the infections compared to adults. Other
studies, in similar and different settings, have demonstrated
the association between participant age and schistosomiasis,
with a gradual increase in both prevalence and intensity in
children, followed by a slow decline in adults.41,42,44

Just before the start of the present study, the Tanzanian
government was conducting its regular school-based

distribution of antihelminthic drugs to children in the study
area. Thus, to avoid reporting false prevalence, and in cogni-
zance of the suggestion that post-MDA sampling for schisto-
somiasis should be conducted at least 6 months after drug

TABLE 4. Odds Ratio Analysis Results Showing Significantly Higher Intensity of S. haematobium in Children Compared to
Adults (P<.001)

Variable

Crude OR Adjusted OR

OR (95% CI) P Value OR (95% CI) P Value

Village
Molola A
Molola B
Mkanga Ulani
Milola West

1.0
1.25 (0.48–3.29)
1.34 (0.55–3.24)
1.54 (0.48–4.93)

–
.65
.52
.47

1.0
1.33 (0.48–3.71)
1.34 (0.53–3.38)
1.63 (0.47–5.68)

–
.59
.54
.44

Sex
Male
Female

1.0
1.29 (0.65–2.57)

–
.47

1.0
1.72 (0.80–3.70)

–
.17

Age
Adult
Child

1.0
4.59 (2.12–9.92)

–
<.001

–
5.09 (2.29–11.32)

–
<.001

Abbreviations: CI, confidence interval; OR, odds ratio.

FIGURE 2. Relationship Between Schistosoma haema-
tobium Direct Egg Counts and Participant Age as a
Continuous Variable

The intensity of S. haematobium egg production was significantly higher
in children than adults. Children aged 5 to 15 years had the heaviest
infection intensities. Counting of S. haematobium eggs was capped at
50 eggs per 10 ml urine, and therefore counts above 50 eggs per
10 ml of urine were not included on the data records and the bar plot
because the goal was to categorise infection intensities as low, me-
dium, or high (≥50 eggs/10 ml of urine), as per WHO classification.
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delivery,42 school children were excluded from this study.
The studied groups (adults and non-school children) had
not been involved in the government-sponsored MDA
programmes. Most (25 of 37) of the non-school children
included in this study were 7 years of age or older (Table
5), which is the school age in Tanzania. For unknown rea-
sons, these children were not attending school at the time
of the study. In school, they would likely have received
praziquantel and albendazole during the MDA campaigns.
The disproportionately higher prevalence of schistosome
and hookworm infection among non-school children in
Milola Ward could, therefore, be due to missed opportuni-
ties for school-aged children to benefit from the govern-
ment’s National Schistosomiasis Control Programme. The
current school-based treatment programme, which targets
school children only, should also include non-school
children, as they were heavily infected with schistosomia-
sis but did not have regular access to drugs. Further inves-
tigations should also be conducted on the strengths and
weaknesses of school- and community-based treatment
approaches to determine which is better for specific areas.
These findings could also form a useful basis for the plan-
ning and implementation of control measures against par-
asitic diseases in these areas. Future studies comparing the
levels of parasitic infection between school and non-school
children in the area and other similar settings would

TABLE 5. Age Distribution of Non-School Children and
Adults Who Participated in the Present Study at Milola
Ward in Lindi District, Tanzania (N=195)

Age (Years) n

Children

5 4

6 8

7 4

8 4

9 3

10 1

11 4

12 4

13 1

14 1

15 3

Total 37

Adults

18–22 10

23–27 15

28–32 23

33–37 27

38–42 17

43–47 13

48–52 18

53–57 9

58–62 8

63–67 4

68–72 5

73–77 4

Over 77 5

Unknown 1a

Total 158

a Unknown age: excluded in data analysis.

FIGURE 3. Variation in Schistosoma haematobium
Mean Intensity With Participant Age, indicated by the
Arithmetic Mean Intensities for Given Age Intervals.

The arithmetic mean intensities of S. haematobium for each given age
group indicated lower mean intensity of 2.56 epg in adults and a
higher mean intensity of 15.86 epg in children, and hence the limit or
cut-off of 18 epg on the y-axis.
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enable us to better understand the factors influencing the
levels of schistosomiasis and STHs between the 2 groups
and take appropriate actions. Furthermore, the causes of
differences in the acquisition and progression of these
infections in children and adults in Milola Ward can be
fully understood if comprehensive surveillance is con-
ducted that encompasses the wet and dry seasons, as well
as a broader range of environmental and socioeconomic
factors.

Limitations
Compliance to sampling in the present study was not con-
sistent among participants. For instance, in the initial sam-
pling exercise, 158 participants brought back faecal
samples but, for whatever reasons, only 26 participants
provided the second stool sample. Similarly, for urine sam-
pling, 190 participants provided a first urine sample, but
only 53 provided a second specimen. It is also possible
that some adults consciously decided not to provide sam-
ples. As such, our analysis and discussion have focused
only on data from the initial sampling, which may have
reduced the chances of a broader interpretation of the
findings. As noted elsewhere,24 epidemiological sampling
of adults can be challenging and difficult. Thus, school
children are an ideal target group for sampling, especially
in resource-constrained settings, to allow for more repre-
sentative and reliable results.

RECOMMENDATIONS
The present study has not established the transmission points
or foci for schistosome infection in the sampled villages. To
that end, the sources of schistosome infection remain
unknown. Future studies should, therefore, aim to establish
the risk areas, such as specific water bodies and farms, and
determine how human movements to and away from these
areas expose them to the risk of infection. Since snails are
critical for the lifecycle and transmission of schistosomes, a
comprehensive survey of snails in Milola River and other
local water bodies is essential for a full understanding of the
transmission patterns and dynamics of urinary schistosomia-
sis in the area. Although there are already some studies, at
least at the national level in Tanzania, that have used geo-
graphic information system (GIS) mapping to model the
transmission risk levels for soil-transmitted helminthiases
and schistosomiasis across the country, based on known
climatic, soil, and other environmental variables,15,45

such studies are lacking at the district and community lev-
els. As such, the use of GIS for mapping and identifying risk
areas (transmission hotspots) would help to resolve the
questions of how and where the people at Milola Ward ac-
quire urinary schistosomiasis and soil-transmitted helmin-
thiases. Land usage patterns in Lindi District and their

impact on schistosomiasis and soil-transmitted helmin-
thiasis distribution should also be analysed to identify pri-
ority areas for interventions, to estimate intervention
needs and to assess the progress of control programmes
against these infections.

CONCLUSION
This study focused on the demographic factors driving
schistosomiasis and soil-transmitted helminthiases at Milola
Ward in Lindi District, Tanzania. The major parasites present
in the population were S. haematobium, T. trichiura, and
hookworms. Across the studied villages, age was the most
important factor influencing parasite transmission. The
chances of acquiring schistosomiasis and hookworm disease
in the area were higher among non-school children than
among adults, most likely due to the former’s susceptibility
to parasitic infections. It is possible that non-school children
involved in the present study had infection levels that were
higher than expected because they did not receive the
school-based treatment. At the time of the study, adults
were also not receiving regular treatment and were not cov-
ered by an MDA programme. The present study provides
baseline information on the distribution of schistosomiasis
and soil-transmitted helminthiases in the area, which can be
used as guidance for rolling out control and intervention
efforts. Because the study was conducted only during the
dry season, it is possible that the levels of parasitic infections
were underestimated, as the rainy season is more conducive
for schistosome and STH transmission. More comprehensive
future epidemiological studies in Milola Ward may provide
more insights on the patterns and dynamics of parasitic infec-
tions in the area.

Acknowledgements: I thank the Michigan State University–Tanzania Partnership
Program for funding the project. I am also grateful to various Tanzanian
government authorities for permitting the study to be conducted in the country,
including the National Institute of Medical Research and the Commission for
Science and Technology. I also appreciate the logistical support given to me by the
Dar es Salaam University College of Education and the University of Dar es Salaam
before and during fieldwork. Thanks to the regional, district, and local (village)
authorities in Lindi Region for facilitating my visits to the villages and meeting with
the communities in MilolaWard. I also express my gratitude to the administration of
Milola Health Centre for allowing the processing and examination of stool and
urine samples to be conducted in the Health Centre’s laboratory. Credit to my
laboratory assistant, Mr Haji Ameir, and field assistant, Mr Ashery Bakuza, for
their dedication and hard work during fieldwork. I also acknowledge the technical
assistance, provided by Endrias Zewdu, with data analysis. Finally, I am grateful to
the people of Milola Ward for providing the samples.

REFERENCES
1. King CH, Dickman K, Tisch DJ. Reassessment of the cost of chronic helmintic infec-

tion: a meta-analysis of disability-related outcomes in endemic schistosomiasis.
Lancet. 2005;365(9470):1561–1569. CrossRef. Medline

2. Fenwick A. Raising the international profile of schistosomiasis. Trop Med Int Health.
2011;16:23–24.

Schistosomiasis and Soil-Transmitted Helminthiases in Rural Tanzania www.eahealth.org

East African Health Research Journal 2018 | Volume 2 | Number 2 165

https://doi.org/10.1016/S0140-6736(05)66457-4
http://www.ncbi.nlm.nih.gov/pubmed/15866310
www.eahealth.org


3. Chitsulo L, Engels D, Montresor A, Savioli L. The global status of schistosomiasis and
its control. Acta Trop. 2000;77(1):41–51. CrossRef. Medline

4. World Health Organization (WHO). Schistosomiasis: Progress Report
2001–2011, Strategic Plan 2012–2020. Geneva: WHO; 2013.
http://apps.who.int/iris/handle/10665/78074. Accessed 26 July 2018.

5. Pullan RL, Smith JL, Jasrasaria R, Brooker SJ. Global numbers of infection and
disease burden of soil transmitted helminth infections in 2010. Parasit Vectors.
2014;7(1):37. CrossRef. Medline

6. Owada K, Nielsen M, Lau CL, Clements ACA, Yakob L, Magalhães RJS. Chapter
one - measuring the effect of soil-transmitted helminth infections on cognitive function
in children: systematic review and critical appraisal of evidence. Adv Parasitol.
2017; 98:1–37. CrossRef

7. Poggensee G, Sahebali S, VanMarck E, Swai B, Krantz I, Feldmeier H. Diagnosis of
genital cervical schistosomiasis: comparison of cytological, histopathological and
parasitological examination. Am J Trop Med Hyg. 2001;65(3):233–236. CrossRef.
Medline

8. Farooq M, Nielsen J, Samaan SA, Mallah MB, Allam AA. The epidemiology of
Schistosoma haematobium and S. mansoni infections in the Egypt-49 project area.
2. Prevalence of bilharziasis in relation to personal attributes and habits. Bull World
Health Organ. 1966;35(3):293–318. Medline

9. Engels D, Sinzinkayo E, De Vlas SJ, Gryseels B. Intraspecimen fecal egg count vari-
ation in Schistosomamansoni infection.Am J TropMedHyg. 1997;57(5):571–577.
CrossRef

10. Doumenge JP, Mott KE, Cheung C, et al. Atlas of the Global Distribution of
Schistosomiasis. Bordeaux, France: University of Bordeaux Press andWHO; 1987.
http://www.who.int/schistosomiasis/epidemiology/Global_atlas_toc.pdf?ua=1.
Accessed 26 July 2018.

11. Rugemalila JB. Schistosomiasis. In: Mwaluko GM, KilamaWL, Mandara MP, Murru
M, McPherson CNL, eds. Health and Disease in Tanzania. London: Harper Collins
Academic Press; 1991;145–158.

12. Lwambo NJS, Siza JE, Brooker S, Bundy DAP, Guyatt H. Patterns of concurrent
hookworm infection and schistosomiasis in schoolchildren in Tanzania. Trans R Soc
Trop Med Hyg. 1999;93(5):497–502. CrossRef. Medline

13. Outwater AH, Mpangala E. Schistosomiasis and US Peace Corps volunteers in
Tanzania. J Travel Med. 2005;12(5):265–269. CrossRef. Medline

14. Mazigo HD, Nuwaha F, Kinung’hi SM, et al. Epidemiology and control of human
schistosomiasis in Tanzania. Parasit Vectors. 2012;5(1):274. CrossRef. Medline

15. Brooker S, Kabatereine NB, Smith JL, et al. An updated atlas of human helminth
infections: the example of East Africa. Int J Health Geogr. 2009;8(1):42. CrossRef.
Medline

16. Stothard JR, Mgeni AF, Khamis S, Seto E, Ramsan M, Rollinson D. Urinary schisto-
somiasis in schoolchildren on Zanzibar Island (Unguja), Tanazania: a parasitologi-
cal survey supplemented with questionnaires. Trans R Soc Trop Med Hyg. 2002;96
(5):507–514. CrossRef. Medline

17. Rollinson D, Knopp S, Levitz S, et al. Time to set the agenda for schistosomiasis elim-
ination. Acta Trop. 2013;128(2):423–440. CrossRef. Medline

18. Bakuza JS. Epidemiology of Schistosoma Mansoni Infection in Sympatric Humans
and Non-Human Primates in the Gombe Ecosystem, Tanzania [doctoral thesis].
Glasgow: University of Glasgow; 2012.

19. Gething PW, Noor AM, Gikandi PW, et al. Improving imperfect data from health
management information systems in Africa using space–time geostatistics. PLoS
Med. 2006;3(6):e271. CrossRef

20. Wang J, Haining R, Cao Z. Sample surveying to estimate the mean of a heteroge-
neous surface: reducing the error variance through zoning. Int J Geogr Inf Sci.
2010;24(4):523–543. CrossRef

21. World Health Organization (WHO). Preventive Chemotherapy in Human
Helminthiasis. Coordinated Use of Anthelminthic Drugs in Control Interventions: A
Manual for Health Professionals and ProgrammeManagers. Geneva:WHO; 2006.
http://apps.who.int/iris/bitstream/handle/10665/43545/9241547103_eng.
pdf?sequence=1. Accessed 26 July 2018.

22. World Health Organization (WHO).AcceleratingWork to Overcome the Global Impact
of Neglected Tropical Diseases –A Roadmap for Implementation. Geneva:WHO; 2012.

http://www.who.int/neglected_diseases/NTD_RoadMap_2012_Fullversion.pdf.
Accessed 26 July 2018.

23. United Republic of Tanzania Ministry of Health and Social Welfare (MOHSW). The
National Road Map Strategic Plan to Accelerate Reduction of Maternal, Newborn
and Child Deaths in Tanzania 2008–2015. Dar es Salaam, Tanzania: MOHSW;
2008. http://www.who.int/pmnch/countries/tanzaniamapstrategic.pdf.
Accessed 26 July 2018.

24. Montresor A, Crompton DWT, Hall A, Bundy DAP, Savioli L.Guidelines for the
Evaluation of Soil-transmitted Helminthiais and Schistomiasis at Community Level.
Geneva: World Health Organization; 1998. http://apps.who.int/iris/handle/
10665/63821. Accessed 26 July 2018.

25. Michigan State University International Studies and Programs. 2016 Annual
Report: Tanzania Partnership Program. East Lansing, MI, USA: Michigan State
University International Studies and Programs; 2016. http://pscd.isp.msu.edu/
files/6215/0791/5443/TPP-AR-2016_FINAL_digital.pdf. Accessed 26 July
2018.

26. Linke SE, Gallo LC, Norman GJ. Attrition and adherence rates of sustained vs. inter-
mittent exercise interventions. Ann Behav Med. 2011;42(2):197–209. CrossRef.
Medline

27. Saotoing P, Wadoube Z, Njan Nlôga AM. Epidemiological survey of urinary and
intestinal schistosomiasis inMayo-Louti Division,Northern RegionCameroon. J Appl
Biosci. 2014;81(1):7233–7240. CrossRef

28. Ossai OP, Dankoli R, Nwodo C, et al. Bacteriuria and urinary schistosomiasis in
primary school children in rural communities in Enugu State, Nigeria, 2012. Pan Afr
Med J. 2014;18(suppl 1):15. CrossRef. Medline

29. Stothard JR, Sousa-Figueiredo JC, Betson M, Bustinduy A, Reinhard-Rupp J.
Schistosomiasis in African infants and preschool children: let them now be treated!
Trends Parasitol. 2013;29(4):197–205. CrossRef. Medline

30. World Health Organization (WHO). Standards and Operational Guidance for
Ethics Review of Health-Related ResearchWith Human Participants. Geneva:WHO;
2011. http://apps.who.int/iris/bitstream/10665/44783/1/9789241502948_
eng.pdf?ua=1&ua=1. Accessed 26 July 2018.

31. Cheesbrough M. District Laboratory Practice in Tropical Countries. Part 1.
Cambridge, UK: Cambridge University Press; 1998.

32. World Health Organization (WHO). Prevention and Control of Schistosomiasis and
Soil-Transmitted Helminthiasis – Report of a WHO Expert Committee. Geneva:
WHO; 2002. WHO Technical Report Series, No. 912. http://www.who.int/iris/
handle/10665/42588. Accessed 26 July 2018.

33. World Health Organization (WHO). Basic Laboratory Methods in Medical
Parasitology. Geneva: WHO; 1991. http://www.who.int/malaria/publications/
atoz/9241544104_part1/en/. Accessed 26 July 2018.

34. Quinn GP, Keough MJ. Experimental Design and Data Analysis for Biologists.
Cambridge, UK: Cambridge University Press; 2002.

35. Zar JH. Biostatistical Analysis. 5th ed. New York: Prentice Hall International; 1999.

36. van derWerf MJ, de Vlas SJ, Brooker S, et al. Quantification of clinical morbidity
associated with schistosome infection in sub-Saharan Africa. Acta Trop. 2003;
86(2-3):125–139. CrossRef. Medline

37. King CH, Olbrych SK, Soon M, Singer ME, Carter J, Colley DG. Utility of
repeated praziquantel dosing in the treatment of schistosomiasis in high-risk
communities in africa: a systematic review. PLoS Negl Trop Dis. 2011;5(9):
e1321. CrossRef

38. World Health Organization (WHO). Assessing the Efficacy of Antihelminthic Drugs
Against Schistosomiasis and Soil Transmitted Helminthiasis. Geneva: WHO; 2013.
http://apps.who.int/iris/bitstream/10665/79019/1/9789241564557_eng.
pdf. Accessed 26 July 2018.

39. Kvalsvig JD, Schutte CHJ. The role of human water contact patterns in the transmis-
sion of schistosomiasis in an informal settlement near a major industrial area.
Ann Trop Med Parasitol. 1986;80(1):13–26. CrossRef. Medline

40. Harrington LC. Epidemiology of vector-borne diseases. HSTalks Website.
https://hstalks.com/bs/1843/. Published 26 October 2010. Accessed 26 July
2018.

41. Pinot de Moira A, Fulford AJC, Kabatereine NB, Ouma JH, Booth M, Dunne DW.
Analysis of complex patterns of human exposure and immunity to schistosomiasis

Schistosomiasis and Soil-Transmitted Helminthiases in Rural Tanzania www.eahealth.org

East African Health Research Journal 2018 | Volume 2 | Number 2 166

https://doi.org/10.1016/S0001-706X(00)00122-4
http://www.ncbi.nlm.nih.gov/pubmed/10996119
http://apps.who.int/iris/handle/10665/78074
https://doi.org/10.1186/1756-3305-7-37
http://www.ncbi.nlm.nih.gov/pubmed/24447578
https://doi.org/10.1016/bs.apar.2017.05.002
https://doi.org/10.4269/ajtmh.2001.65.233
http://www.ncbi.nlm.nih.gov/pubmed/11561710
http://www.ncbi.nlm.nih.gov/pubmed/5297627
https://doi.org/10.4269/ajtmh.1997.57.571
http://www.who.int/schistosomiasis/epidemiology/Global_atlas_toc.pdf?ua=1
https://doi.org/10.1016/S0035-9203(99)90349-8
http://www.ncbi.nlm.nih.gov/pubmed/10696404
https://doi.org/10.2310/7060.2005.12505
http://www.ncbi.nlm.nih.gov/pubmed/16256050
https://doi.org/10.1186/1756-3305-5-274
http://www.ncbi.nlm.nih.gov/pubmed/23192005
https://doi.org/10.1186/1476-072X-8-42
http://www.ncbi.nlm.nih.gov/pubmed/19589144
https://doi.org/10.1016/S0035-9203(02)90421-9
http://www.ncbi.nlm.nih.gov/pubmed/12474477
https://doi.org/10.1016/j.actatropica.2012.04.013
http://www.ncbi.nlm.nih.gov/pubmed/22580511
https://doi.org/10.1371/journal.pmed.0030271
https://doi.org/10.1080/13658810902873512
http://apps.who.int/iris/bitstream/handle/10665/43545/9241547103_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43545/9241547103_eng.pdf?sequence=1
http://www.who.int/neglected_diseases/NTD_RoadMap_2012_Fullversion.pdf
http://www.who.int/pmnch/countries/tanzaniamapstrategic.pdf
http://apps.who.int/iris/handle/10665/63821
http://apps.who.int/iris/handle/10665/63821
http://pscd.isp.msu.edu/files/6215/0791/5443/TPP-AR-2016_FINAL_digital.pdf
http://pscd.isp.msu.edu/files/6215/0791/5443/TPP-AR-2016_FINAL_digital.pdf
https://doi.org/10.1007/s12160-011-9279-8
http://www.ncbi.nlm.nih.gov/pubmed/21604068
https://doi.org/10.4314/jab.v81i1.9
https://doi.org/10.11604/pamj.supp.2014.18.1.4169
http://www.ncbi.nlm.nih.gov/pubmed/25328634
https://doi.org/10.1016/j.pt.2013.02.001
http://www.ncbi.nlm.nih.gov/pubmed/23465781
http://apps.who.int/iris/bitstream/10665/44783/1/9789241502948_eng.pdf?ua=1&ua=1
http://apps.who.int/iris/bitstream/10665/44783/1/9789241502948_eng.pdf?ua=1&ua=1
http://www.who.int/iris/handle/10665/42588
http://www.who.int/iris/handle/10665/42588
http://www.who.int/malaria/publications/atoz/9241544104_part1/en/
http://www.who.int/malaria/publications/atoz/9241544104_part1/en/
https://doi.org/10.1016/S0001-706X(03)00029-9
http://www.ncbi.nlm.nih.gov/pubmed/12745133
https://doi.org/10.1371/journal.pntd.0001321
http://apps.who.int/iris/bitstream/10665/79019/1/9789241564557_eng.pdf
http://apps.who.int/iris/bitstream/10665/79019/1/9789241564557_eng.pdf
https://doi.org/10.1080/00034983.1986.11811980
http://www.ncbi.nlm.nih.gov/pubmed/3089185
https://hstalks.com/bs/1843/
www.eahealth.org


mansoni: the influence of age, sex, ethnicity and IgE. PLoSNegl Trop Dis. 2010;4(9):
e820. CrossRef

42. Sama M, Oyono E, Ratard R. High risk behaviours and schistosomiasis infection in
Kumba, South-West Province, Cameroon. Int J Environ Res Public Health. 2007;
4(2):101–105. CrossRef. Medline

43. Alelign T, Degarege A, Erko B. Soil-transmitted helminth infections and associated
risk factors among schoolchildren in Durbete Town, northwestern Ethiopia.
J Parasitol Res. 2015;2015:641602. CrossRef. Medline

44. SangwemeDT,Midzi N, Zinyowera-Mutapuri S,Mduluza T, Diener-West M, Kumar
N. Impact of schistosome infection on Plasmodium falciparummalariometric
indices and immune correlates in school age children in Burma Valley, Zimbabwe.
PLoS Negl Trop Dis. 2010;4(11):e882. CrossRef

45. Clements ACA, Lwambo NJS, Blair L, et al. Bayesian spatial analysis and disease
mapping: tools to enhance planning and implementation of a schistosomiasis control
programme in Tanzania. Trop Med Int Health. 2006;11(4):490–503. CrossRef.
Medline

Peer Reviewed

Competing Interests: None declared.

Received: 5 Jul 2017; Accepted: 12 Jul 2018

Cite this article as: Bakuza J. Demographic Factors Driving Schistosomiasis and Soil-
Transmitted Helminthiases in Milola Ward, Lindi District, Tanzania: A Useful Guide for
Launching Intervention Programmes. East African Health Res J. 2018;2(2):156-167.
https://doi.org/10.24248/1800008

© Bakuza. This is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and repro-
duction 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-D-18-00008

Schistosomiasis and Soil-Transmitted Helminthiases in Rural Tanzania www.eahealth.org

East African Health Research Journal 2018 | Volume 2 | Number 2 167

https://doi.org/10.1371/journal.pntd.0000820
https://doi.org/10.3390/ijerph2007040003
http://www.ncbi.nlm.nih.gov/pubmed/17617672
https://doi.org/10.1155/2015/641602
http://www.ncbi.nlm.nih.gov/pubmed/26161265
https://doi.org/10.1371/journal.pntd.0000882
https://doi.org/10.1111/j.1365-3156.2006.01594.x
http://www.ncbi.nlm.nih.gov/pubmed/16553932
https://doi.org/10.24248/1800008
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.24248/EAHRJ-D-18-00008
https://doi.org/10.24248/EAHRJ-D-18-00008
www.eahealth.org


ORIGINAL ARTICLE

Food Safety, Health Management, and Biosecurity
Characteristics of Poultry Farms in Arusha City, Northern
Tanzania, Along a Gradient of Intensification
Emmanuel Sindiyo,a Ruth Maganga,b Kate M Thomas,c Jackie Benschop,d Emmanuel Swai,e

Gabriel Shirima,a Ruth N Zadoksb

aSchool of Life Sciences and Bio-Engineering, Nelson Mandela African Institution of Science and Technology, Arusha, Tanzania; b Institute of Biodiversity, Animal Health
& Comparative Medicine, College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, UK; cDepartment of Preventive and Social Medicine,
Dunedin School of Medicine, University of Otago, Dunedin, New Zealand; dmEpiLab, School of Veterinary Science, Massey University, Palmerston North, New Zealand;
eMinistry of Livestock and Fisheries Development, Dar es Salaam, Tanzania
Correspondence to Ruth N Zadoks (ruth.zadoks@glasgow.ac.uk).

ABSTRACT
Background: With the growth, urbanisation, and changing consumption patterns of Tanzania’s human population, new
livestock production systems are emerging. Intensification of poultry production may result in opportunities and threats for
food safety, such as improved awareness of biosecurity or increasing prevalence of foodborne pathogens including non-
typhoidal Salmonella or Campylobacter spp. We conducted a semiquantitative analysis of poultry production systems in
northern Tanzania, with emphasis on biosecurity, health management practices, and prevalence of foodborne pathogens,
to gain insight into potential associations between intensification and food safety.
Methods: Interviews were conducted with managers of 40 poultry farms, with equal representation of 4 production sys-
tems (extensive, semi-intensive, or intensive production with indigenous chickens, and broiler farming). Per farm, up to
10 birds (total, 386) were tested for cloacal shedding of nontyphoidal Salmonella, with a subset of farms tested for
Campylobacter. Data were analysed using univariate statistics, and results were discussed during feedback workshops
with participating farmers and extension officers.
Results: Clear differences existed between farm types with regard to implementation of biosecurity and health manage-
ment practices and use of extension services. By contrast, prevalence of foodborne pathogens (6 of 40 farms or 15% for
nontyphoidal Salmonella and 13 of 26 farms or 50% for Campylobacter spp.) was not farm-type specific, indicating that
it is driven by other factors. Across farming systems, knowledge and awareness of the presence of antimicrobials in poul-
try feed and the need to abide by post-treatment withdrawal times were limited, as was access to impartial professional
advice regarding treatment.
Conclusion: Different control measures may be needed to protect poultry health compared to public health, and
improvements in information provision may be needed for both.

INTRODUCTION

Urbanisation in Tanzania increased from 5.7% in
1967 to 29.1% in 2012, and urban areas absorbed

12 million people out of a total growth of 31.6 million
over that period.1 Urbanisation is associated with a
growth in mean wealth – the value of assets owned –

per capita, which increased from US $250 in 2004 to
US $480 in 2012.2 Urbanisation and wealth drive
chicken meat consumption, which is skewed towards
medium- to high-income populations in urban areas.3

Tanzania has an estimated population of more than
43 million chickens.4 Considering demographic deve-
lopments in the human population, an increase in poul-
try production can be anticipated. Indeed, in urban
areas, such as Arusha Urban District, traditional exten-
sive backyard poultry farming for home consumption
is increasingly complemented by semi-intensive and
intensive farming systems, with sales of poultry meat to
individual customers, retailers, and caterers. While
the majority of chickens – estimated at 96% of the
population – belong to indigenous breeds, intensive
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production of exotic broilers is increasingly widespread, as
evidenced by the presence of farms with such breeds in
most wards of Arusha District.4 Poultry make a significant
contribution to human nutrition and provide a source of
income for farmers to support their livelihoods.5,6 Poultry
also have important social roles in ceremonies and rituals or
as gifts.6

While poultry make major contributions to the economy
and social life in Tanzania, they may also expose farmers,
consumers, and the environment to causative agents of zoo-
notic infections and foodborne diseases, notably through
direct contact with birds or their excreta, or through han-
dling or consumption of poultry meat or eggs contaminated
with bacteria, such as Campylobacter spp. or Salmonella spp.
Both genera can be carried asymptomatically by healthy
birds, so it may not be obvious that a microbiological hazard
is present.7,8 Globally, Campylobacter spp. and nontyphoidal
Salmonella spp. are among the most important foodborne
zoonotic pathogens. Campylobacter is the most common bac-
terial cause of foodborne illness, and Salmonella enterica is a
major bacterial cause of mortality, associated with an esti-
mated 230,000 deaths per year.9 The burden of Salmonella
is particularly high in sub-Saharan Africa, and it is an im-
portant cause of febrile illness among hospitalised children
in rural and urban Tanzania.9–12 Healthy poultry and poul-
try products are considered potential sources of both
Campylobacter and Salmonella. A high prevalence of the bac-
teria in live birds increases the risk of contamination of
chicken carcasses.13–15 Specific risk factors for Salmonella
prevalence in poultry flocks have been studied in produc-
tion systems in high-income countries, but information on
risk factors in traditional or emerging African production
systems is scarce.16 The risk of Salmonella contamination
can be high in intensive poultry production, particularly if
biosecurity is poor.17 However, intensification does not
necessarily increase the prevalence of Salmonella or
Campylobacter. For example, both the rise and subsequent
fall of Salmonella enterica serovar Enteritidis were associated
with intensive poultry production in the United Kingdom
(UK), and Campylobacter prevalence was higher in exten-
sively managed indigenous chickens than in intensively
managed broilers in the Morogoro Region and Eastern
Zone of Tanzania.8,15,18 Thus, the emergence of new poul-
try production systems may bring new risks of foodborne
disease as well as new opportunities for human or animal
disease prevention.

Our aimwas to gain insights into the association between
emerging poultry production systems and health risks and
opportunities, and to explore suitable routes for dissemina-
tion of extension information to promote poultry health
and public health. To this end, we conducted a semi-
quantitative analysis of poultry production systems at differ-
ent levels of intensification, with emphasis on the prevalence
of foodborne pathogens, biosecurity, health management
practices, and sources of medicines and health information.

METHODS

Study Area and Study Farms
The study was conducted in Arusha Urban District, which is
among the 7 districts of Arusha Region in northern Tanzania.
The district is a hub for tourism and is undergoing rapid
economic expansion and urbanisation. It is located between
longitudes 34.5° E and 38° E and latitudes 2° S and 6° S and
is divided into administrative units called wards. Over the
course of the study, the number of wards changed from
25 to 19 as a result of amalgamation. Farming systems for
poultry in this area include intensive broiler production,
intensive indigenous chicken production, semi-intensive
indigenous chicken production, and extensive or free-
range indigenous chicken production. The major difference
between the various indigenous poultry management sys-
tems is in the housing system, which can be described as per-
manently housed, partly housed, or not housed (Figure 1).
Furthermore, the indigenous farming systems differ in their
use of commercial feed, mixed commercial and home-made
feed, and scavenging for poultry nutrition, respectively.
Broilers differ from indigenous chickens in that they are
bred and raised specifically for meat production. Broiler pro-
duction is more intensive than production of meat or eggs
with indigenous chickens.

Because the aim of the study was to obtain information
on poultrymanagement and prevalence of foodborne patho-
gens across poultry production studies, only wards with all
4 systems were eligible for inclusion in the study. After per-
mission for research in the district had been granted by the
Arusha District executive director, poultry subject matter
specialists within the district’s agricultural extension service
identified 20 of 25 wards as having all production systems.
Out of 20 wards, 10 were selected at random by drawing
names from a box: Elerai, Engutoto, Kimandolu, Lemara,
Moshono, Muriet, Sinon, Sombetini, Terat, and Themi. For
every selected ward, extension officers were asked to pro-
duce a list of poultry farmers, stratified by poultry farming
system. From this sampling frame, 1 farmer was randomly
selected per production system per ward by drawing names,
written on pieces of paper, from a box.

Data and Sample Collection
To collect information on farming households and poultry
management, including husbandry and animal health-
related practices, a semi-structured questionnaire was devel-
oped in English. During use, the investigator translated the
questions into Kiswahili. Pilot testing of the questionnaire
was conducted with 1 household per farming system in
Sokon Ward to ascertain clarity of the questions and the
amount of time needed for completion of all questions.
Farmers were contacted by telephone to arrange a time
for interview, and the questionnaire was administered to
40 farmers in person by the first author after obtaining the
farmer’s verbal consent in front of a witness. Questionnaires
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were completed before sample collection for 2 reasons: to
explain in advance to the farmer how the sampling would
take place and to allow for sampling of all farms within a
ward (1 each for extensive, semi-intensive, intensive, and
broiler production systems) in a single day. The latter was
deemed important to avoid temporal bias in culture results
from different production systems and would not have been
possible if questionnaires also had to be conducted on the
same day. Geographical positioning system data were
collected for each household using an eTrex 10 device
(Garmin, Southampton, UK).

Sampling of chickens and their environment was con-
ducted once a week to allow sufficient time for sample pro-
cessing between sample collection days. Chickens were
handled gently to avoid injury, in compliance with the
United Republic of Tanzania’s Animal Welfare Act no. 19,
part V, section 40-48, 2008.19 Cloacal swabs were collected
by inserting the entire tip of a swab into the cloaca of a
chicken and applying gentle pressure against the mucosal
surface while swabbing in a circular motion. Each chicken
was swabbed twice, once with a plain Amies swab and once
with an Amies charcoal swab (Thermo Fisher Scientific,

Newport, UK). Swabs were removed gently and immediately
inserted into the respective Amies tubes, and then labelled
and stored in cool boxes with ice packs before being trans-
ported to the laboratory for analysis within 5 hours – the
time between the first sample collection and arrival at the
laboratory. Environmental samples were collected by using
1 pair of boot cover swabs (BTSW-001 DRY Sterile Boot
Cover Swab for Sampling Poultry Housing, Solar Biologicals
Inc., Newark, NJ, USA) per farm and walking along the
diagonals of the chicken house or yard. Dry boot cover
swabs were used rather than premoistened swabs to avoid
bacterial growth prior to use, whichwas deemed a risk under
Tanzanian temperature and moisture conditions. Boot socks
were worn over boot covers (Fearing Disposable Boot
Covers, Smiths Animal Health, Ashbourne, UK) as per the
directions of the boot sock manufacturer. Used boot cover
swabs were stored in stomacher bags and transported to the
laboratory together with the swabs. After collection of envi-
ronmental samples and cloacal swabs on a farm and before
visiting the next farm, all disposable personal protective
equipment was changed, and hands and boots were disin-
fected using 70% ethanol.

FIGURE 1. Examples of Poultry Production Systems at Different Levels of Intensification

(A) Extensive indigenous poultry production; (B) semi-intensive indigenous poultry production; (C) intensive indigenous poultry production; (D) broiler
production

Photos: E. Sindiyo (A) and R. Maganga (B, C, D)
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Sample Processing
Samples were processed in the bespoke Zoonoses Unit of
the Biotechnology Laboratory at the Kilimanjaro Clinical
Research Institute in Moshi, Tanzania.20 Culture methods
were based on recommendations from the Food and Drug
Administration’s Bacteriological Analytical Manual for
Campylobacter and Salmonella.21,22 The Campylobacter culture
was initiated on the day of sample collection. All reagents
were obtained from Oxoid (Basingstoke, UK) unless stated
otherwise. Amies charcoal swabs were removed from trans-
port containers and tips removed aseptically by cutting them
off into a plastic universal tube containing 20 ml Bolton
broth supplemented with 5% horse blood (TCS Biosciences,
Botoph Claydon, Buckingham, UK) and selective supple-
ment SR0208E, vortexed aseptically for 10 seconds and
placed into a microaerophilic jar with CampyGen sachets.
Samples were incubated at 3762°C for at least 4 hours
before being moved to 4262°C for a further 42 to 46 hours,
and then plated ontomodified charcoal cefoperazone deoxy-
cholate agar plates and incubated at 4262°C in a micro-
aerophilic jar with CampyGen sachets for 48 hours. Plates
were examined for typical Campylobacter colonies. Suspect
colonies were subcultured onto Columbia blood agar, incu-
bated microaerophilically at 4262°C for 48 hours, and sub-
jected to oxidase and catalase testing and Gram staining for
confirmation.

Samples for Salmonella detectionwere stored overnight in
a refrigerator between 2°C and 8°C. Tips were aseptically
removed from the plain Amies swabs the next day, placed in
20 ml buffered peptone water, vortexed for 10 seconds, and
incubated at 3762°C for 18 to 20 hours. A small volume
(0.1 ml) of the enriched buffered peptone water was then
transferred into 10 ml of Rappaport-Vassiliadis soya peptone
broth and incubated at 4262°C for 24 hours. One loopful
(10 ll) of overnight culture was transferred onto xylose ly-
sine deoxycholate agar with 5 lg/ml novobiocin (Sigma-
Aldrich, St. Louis, MO, USA) and streaked for isolation. At
least 2 typical Salmonella colonies per plate were streaked
onto MacConkey agar and incubated overnight at 3762°C.
Lactose-fermenting colonies (those with a pink appearance)
were discarded, and nonlactose-fermenting colonies were
individually transferred into 5 ml of tryptone broth and
incubated at 3762°C for 4 to 24 hours. Growth from the
broth was inoculated onto MacConkey agar to check
for purity, then stabbed into lysine iron agar slopes and
triple-sugar iron slopes and incubated overnight at 3762°C
to assess phenotype. Kovacks’ indole reagent (Merck KGaA,
Darmstadt, Germany) was added to the incubated tryptone
broth to test for indole production. Presumptive identifica-
tion of Salmonella isolates was based on negative indole
test results, alkaline slant and butt (purple colour) in lysine
iron agar, and red slope with yellow butt and gas production
on triple-sugar iron slopes. Identity was confirmed by
testing with poly-H and poly-O agglutination tests (Statens

Serum Institut, Copenhagen, Denmark) and Microbact 12A
test strips, following the manufacturers’ instructions.

Data Analysis
Data were stored and checked for missing values and outliers
in Microsoft Excel (Microsoft, Seattle, WA, USA), with
additional processing using Excel for visual analysis and
Statistix 10 (Analytical Software, La Jolla, CA, USA) for
quantitative analysis. To test for an association between
farm type and categorical variables (eg, biosecurity charac-
teristics or health management), chi-square (X2) analysis
was used. Unless stated otherwise, there were 3 degrees of
freedom for X2 testing, based on analysis of binary variables
across 4 farm types. Nonparametric Kruskal–Wallis ANOVA
was used for continuous variables. Statistical significance
was declared at P<.05. To generate a map of the study area
showing the production system and culture results for each
farm, QGIS software, version 2.18.3 (https://qgis.org/en/
site/) was used.

Feedback Sessions
Two-day feedback sessions were held with poultry keepers
and extension officers in Engutoto Ward and at the Arusha
Veterinary Investigation Centre, respectively. The aim of the
feedback sessions was to share results from the study, create
awareness of biosecurity and health management among
poultry keepers and extension officers, and to collect their
views on current service provision and needs. After initial
introductions and presentation of the results, participatory
approaches were used, including group discussions guided
by questions and opportunities for participants to present
their views. Group discussions were facilitated by the first
author, who also arranged the farm visits – with help from
the extension officers – and administered the questionnaires
to the farmers. The first author was selected for this role
because of his knowledge of the subject matter, local condi-
tions, and terminology, as well as the rapport that he had
developed with the participants through the project; this
facilitated informed and open dialogue.

Ethical Approvals
Ethical approval for this work was provided by the
National Institute for Medical Research (NIMR/HQ/R.8a/
Vol.IX/2028) and the Kilimanjaro Christian Medical Centre
(Research Ethical Certificate No. 832), as part of the Zoonoses
and Emerging Livestock Systems project. Approval to conduct
the interviews of human subjects was granted by the
University of Glasgow College of Medical, Veterinary and
Life Science’s Ethics Committee (200140183), and poultry
sampling was approved by the University of Glasgow
School of Veterinary Medicine Research Ethics Committee
(Ref. 56a/16). A letter of approval was provided by the
Municipal Council of Arusha Urban District, where the
research took place.
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All interviewees provided informed consent before par-
ticipating in the study. Consent was given verbally in the
presence of extension officers rather than in writing to pre-
vent exclusion of participants based on literacy.20 Details
that might disclose the identity of participants in the study
are not shown.

RESULTS

Prevalence of Foodborne Pathogens
Visits and interviews were conducted at 40 farms, divided
over 4 production systems and 10 wards, with 1 farm per
production system per ward. Out of a target number of
400 birds, 386 were swabbed: 99 from broiler flocks (9 farms
with 10 birds, 1 farm with 9 birds), 99 from intensive flocks
(9 farms with 10 birds, 1 farm with 9 birds), 98 from semi-
intensive flocks (8 farms with 10 birds, 2 farms with 9 birds),
and 90 from extensive flocks (8 farms with 10 birds, 2 farms
with 5 birds). Environmental samples were collected from all
farms. Six (15%) of 40 farms and 8 (2.1%) of 386 birds tested
positive for Salmonella. Increased farm intensification was
associated with nonsignificant increases in the numbers of
positive farms and birds (Table 1; X2=2.3, P=.51 at farm
level; X2=4.6, P=.20 at bird level). Due to logistic issues,
samples from 26 farms only were tested for Campylobacter, of
which 13 (50%) were positive. Animal-level prevalence of
Campylobacter (23 of 255 birds, 9.0%) was higher than for

Salmonella but without an obvious association with farm
intensity (Table 1). Joint occurrence of Salmonella and
Campylobacterwas detected on 3 farms, as would be expected
by chance under the assumption of independent occurrence
of the 2 bacterial genera. The distribution of farms in the
study region, including farm type and farm status, with
regards to Salmonella and Campylobacter, is shown in Figure 2.

Farmer Demographics
Poultry management was generally the responsibility of
women, with a mean of 7 of 10 farms per production system
managed by a woman (range, 6 to 8). Only 2 interviewees
identified chicken production as their main occupation.
Other sources of income included crop production, formal
or informal business, and civil service. The majority (n=32,
80.0%) of people responsible for chicken management were
over 40 years of age. Of those under 40 years of age, half
managed semi-intensive farms, and only 1 was younger
than 30. A wide range of education levels was reported,
from primary school education (standard 7, equivalent to
7 years of primary education up to age 13), via ordinary and
advanced secondary education (form 4 and form 6, respec-
tively), to postsecondary and adult education. Broiler farm-
ing was the only sector where none of the respondents
reported university-level education, although differences
between sectors were not significant. Half of the participants

TABLE 1. Prevalence of Campylobacter spp. and Nontyphoidal Salmonella in Tanzanian Poultry Farms Across a
Gradient of Intensification

Pathogen Farm Type
Farm Level

Positive/Tested (%)a
Bird Level

Positive/Tested (%)
Boot Socks

Positive/Tested (%)

Campylobacter spp. Extensive 2/6 5/55 (9.1) NA

Semi-intensive 3/6 7/60 (6.7) NA

Intensive 7/8 12/80 (15.0) NA

Broiler 1/6 3/60 (5.0) NA

All 13/26 (50) 27/255 (10.6) NA

Nontyphoidal Salmonella Extensive 0/10 0/90 (0.0) 0/10

Semi-intensive 1/10 1/98 (1.0) 1/10

Intensive 2/10 3/99 (3.0) 2/10

Broiler 2/10 4/99 (4.0) 2/10

All 5/40 (12.5)b 8/386 (2.1) 5/40 (12.5)b

a Percentage only calculated for denominator values greater than 25.
b In total, 6 of 40 farms were positive for Salmonella: 1 semi-intensive farm, 2 intensive farms, and 3 broiler farms (1 farm demonstrated positivity via cloacal
swabs only, 1 farm via boot socks only, and 4 farms via both).
Abbreviations: NA, not applicable; spp., several species.

Poultry Farm Food Safety, Health Management, and Biosecurity in Tanzania www.eahealth.org

East African Health Research Journal 2018 | Volume 2 | Number 2 172

www.eahealth.org


on extensive and semi-intensive farms reported to have skills
in poultry production, as did the majority of participants on
intensive (8 of 10) and broiler (9 of 10) farms.

Husbandry
On extensive farms, 13 to 75 birds (mean, 39; median, 34)
were housed in a single chicken house. On semi-intensive
farms, 35 to 105 birds (mean, 57; median, 49) were housed
in 1 to 4 houses (median, 1). On intensive farms, 15 to
700 birds (mean, 199; median, 113) were distributed over

1 to 4 houses (median, 2). Finally, on broiler farms, there
were 200 to 1,500 birds (mean, 715; median, 600) across
1 to 3 houses (median, 3). The number of birds was signifi-
cantly higher on broiler farms than on extensive or semi-
intensive farms, whereas the number of houses per farm
was significantly higher on broiler and intensive farms than
on extensive farms (Kruskal–Wallis 1-way ANOVA with
post-hoc Dunn’s pairwise comparison, P<.001 for both anal-
yses). Bedding use reflected intensification of the production
system, with litter used on 10, 4, 3, and 1 broiler, intensive,
semi-intensive, and extensive farms, respectively (X2=18.2,

FIGURE 2. Map of Study Area Showing Campylobacter and Salmonella Status by Farm Type and Location

The maps show the position of Arusha Region (grey) within the United Republic of Tanzania and the position of the study area, Arusha Urban within Arusha
Region. Wards within Arusha Urban District are shown with approximate (anonymised) farm locations. Farm type is indicated by the shape of the symbol,
with coloured dots indicating farm status (“pve”, “neg”, and “no-test” meaning positive, negative, and not tested, respectively) with regards to
Campylobacter (C) and Salmonella (S).
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P<.001). Chickens were fed tap water in 5 to 8 farms per
farm type, and only extensive farmers used river water.
Commercial feed was used on all broiler farms, and home-
made feed was used on 9 of 10 intensive farms. Semi-
intensive farms used a variety of feed sources, and birds
scavenged for food on all extensive farms. All farmers fed
their chickens minerals, multivitamins, or both. All pro-
ducers had purchased their birds, except for 2 extensive
producers and 1 semi-intensive producer, who received
chickens as gifts.

Biosecurity
Biosecurity improved as farm intensification increased
(Figure 1 and Figure 3). Mixing of birds of different age
groups was common on extensive and semi-intensive farms
but not on broiler farms (X2=14.5, P=.002). With intensifica-
tion, the number of farms where chickens mixed with other
types of fowl decreased (X2=6.1, P=.11), as did the number of
farms where chickens were in contact with ruminant species

(cattle, n=14, X2=21.5, P<.001; goats, n=8, X2=11.3, P=.01;
sheep n=6, X2=7.1, P=.07). Other types of fowl included
ducks, geese, and turkeys on n=7, 3, and 3 farms, respectively.
Contact with wild birds was common on most farms other
than broiler farms (X2=22.9, P<.001), and all farms reported
contact of chickens with rodents, except for a single broiler
farm. Contact was also reported with dogs, cats, donkeys, and
bats, but not with pigs. The presence of layer hens was
reported on half of the extensive farms and most of the
semi-intensive and intensive farms but not on broiler farms.
All broiler farms practised the all-in, all-out system, but
none of the other farms did. Sick chickens were generally
not removed from farms, regardless of farm type, although
some were sacrificed (on 2 broiler farms and 1 intensive
farm), sold (2 intensive farms), or slaughtered for home
consumption (on 1 broiler, 1, intensive, 3 semi-intensive,
and 4 extensive farms). Physical barriers limiting access to
chickens, separate manure storage, dedicated boots, and
rodent barriers were generally more common at the higher
levels of intensification (Figure 3B). The association with
farm type was significant for manure storage (X2=9.1,
P=.028) and use of dedicated boots (X2=9.8, P=.020), but
not for the other barriers, nor for the use of food baths,
which was limited to a single broiler farm.

Health Management
Vaccines to prevent viral diseases were commonly used,
with half of the farmers using a vaccine against Newcastle
disease (Table 2). Vaccination against Newcastle disease was
significantly more common on extensive and semi-intensive
farms, and pox vaccination was more common on intensive
and broiler farms. Half of the farmers reported use of anti-
helminthics, with a nonsignificant association between anti-
helminthic administration and farm intensification (Table 2).
Antimicrobial use was reported by a clear majority (n=38,
95.0%) of farmers, whereas traditional herbs were predomi-
nantly used by extensive farmers. Routine use of antimicro-
bials was significantly more common on broiler farms than
other farm types (P=.002), where antimicrobials were
reported to be used occasionally or only when birds were
sick. With a few exceptions (1 each among extensive and
semi-intensive farms, and 2 among intensive farms), treat-
ments were administered to the entire flock rather than to
individual sick birds. The choice of drugs was mostly based
on advice from drug sellers, with a minority of farmers
primarily relying on veterinary advice or personal experi-
ence. Only 1 semi-intensive farmer reported consulting an
extension officer before treatment. Few farmers were aware
that poultry feed might contain antimicrobials. Across farm-
ing systems, almost half of all farmers said that they were
aware of the impact of antimicrobial residue on human
health and the existence of withdrawal times after antimi-
crobial use, but only a quarter abided by rules around with-
drawal times (Table 2).

FIGURE 3. Association Between Farm Intensification and
Biological and Physical Biosecurity in Poultry Production
Systems in Arusha Urban District, Northern Tanzania
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(A) Number of farms with chickens in contact with other animals (other
fowl, cattle, chickens of other age groups, or wild birds). (B) Number
of farms using biosecurity barriers (ie, rodent barriers, dedicated boots,
dedicated manure storage, or physical barriers to access to poultry).
Ten farmers were interviewed per farming system.
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Extension and Training
All farmers expressed the need to receive information on
poultry keeping. Most farmers were members of 1 or 2 pro-
fessional groups, including farmer field schools or poultry
associations, but only a minority considered this useful.
Most farmers – particularly broiler farmers – relied on input
suppliers for extension services. Some farmers – particularly
those on extensive farms – relied on government extension
officers for extension services. Information on poultry farm-
ing was mostly obtained from colleagues and occasionally
from farmer field schools, input suppliers, or social media.
None of the associations between information source and
farm type were significant (Table 3). Farmers’ own resources
were the most common sources of funding for training on all

but extensive farms, where the government was the most
common source of funding for access to information (data
not shown). Nongovernmental organisations occasionally
funded access to information, but they were never cited as
the main source of information.

Issues impacting the use of extension services by farmers
were identified by farmers and extension officers in separate
feedback sessions. The 2 major issues identified by both
groups were timeliness of the extension officers’ responses
to requests from farmers and the fact that extension officers
provide advice without being able to offer treatment or vac-
cination. Timeliness of service provision was affected by a
lack of available transport and by competing demands on
the extension officers’ time, while the quality of the service

TABLE 2. Use and Knowledge of Vaccines and Drugs on Tanzanian Poultry Farms Across a Gradient of Intensification

Topic

Farm Type Statistics

Total
n

Broiler
n

Intensive
n

Semi-intensive
n

Extensive
n Chi-square P Value

Vaccines

Gumboro 1 0 1 0 0 3.1 .38

Newcastle disease 20 0 5 7 8 15.2 .002

Pox 13 6 5 2 0 10.4 <.02

Drugs

Antihelminthics 20 7 6 4 3 4.0 .26

Antimicrobials

Routinely 10 7 1 1 1 14.4 .002

Occasionally 12 2 5 4 1 4.8 .19

When birds are sick 16 1 4 5 6 5.8 .12

Traditional herbs 8 1 2 0 5 8.8 .03

Drug choice based on

Personal experience 9 4 2 3 0 5.0 .17

Drug seller’s advice 21 4 4 5 8 4.3 .23

Veterinary advice 9 2 4 2 1 2.5 .48

Knowledge of

Antimicrobials in poultry feed 4 2 1 1 0 2.2 .53

Residue impact on people 17 5 4 4 4 0.3 .99

Withdrawal time

Aware 17 7 5 3 3 4.4 .22

Abides 9 3 3 1 2 1.6 .66
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that could be offered was affected by a lack of mentoring,
extension kits, and medicines. An additional issue was the
lack of appropriate introductions of extension officers to
farmers by the relevant authorities. Private veterinarians
and input suppliers can provide advice more quickly.
Moreover, they have the ability to offer treatment products,
although farmers recognised that they sometimes prescribe
drugs that are available in their shop without due considera-
tion of the suitability of the treatment. Suggestions for
improvement largely revolved around related issues, includ-
ing provision of transport and extension kits and changes to
the chain of command for extension officers. In addition to
health information, farmers desired information that could
help them develop their business and access markets, as
well as government involvement in inspections of hatcheries
and parent stock. Feedback from research was particularly
valued by extension officers and was summarised as follows

in a vote of thanks on behalf of the group: “It is my first time
in 25 years working experience to receive feedback from
researchers, so we thank you very much and send our mes-
sage to your sponsors and universities: We welcome you
again”.

DISCUSSION
Campylobacter and nontyphoidal Salmonella are important
human pathogens in sub-Saharan Africa and may be trans-
mitted through food of animal origin, including poultry prod-
ucts derived from healthy birds. Many foodborne human
pathogens are commensals in the gastrointestinal tracts of
animals, ie, bacteria that are carried without causing disease.
Indeed, all Salmonella andCampylobacter isolates in the current
study originated from clinically healthy birds. Small-scale
outbreaks of foodborne disease due to contamination of

TABLE 3. Engagement of Poultry Farmers With Farmers Groups, Extension and Information Providers, and Vaccine
Suppliers Across a Gradient of Farm Intensification in Northern Tanzania

Topic

Farm Type Statisticsa

Total
n

Broiler
n

Intensive
n

Semi-intensive
n

Extensive
n Chi-square P Value

Farm group membershipb 32 6 10 8 8 5.0 .17

Farmer field school 25 8 5 6 6 2.0 .57

Poultry association 15 2 5 4 4 1.3 .72

Useful 10 3 2 1 4 2.7 .46

Main extension provider

Government 8 0 1 3 4 6.3 .10

Input supplier 21 8 5 4 4 4.3 .23

Nongovernmental organisation 1 0 1 0 0 3.1 .38

Information sources

Farmer field school 8 1 1 2 1 0.7 .88

Input supplier 5 1 1 2 1 0.7 .88

Social media 5 1 1 3 3 2.5 .48

Colleagues 22 7 7 3 5 4.4 .22

Vaccine provider

Government extension 1 0 0 1 0 3.1 .38

Input supplier 38 10 10 9 9 2.1 .55

a P values indicate significance of an association between farm type and engagement (yes/no) based on chi-square analysis.
b Ten farmers were interviewed per farm type, and numbers indicate the farmers using the specified membership or service. Some farmers did not use any of
the service providers listed, so numbers may not add up to 10 per farm type.
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human food with enteric commensals from animals have
probably occurred throughout human history. They gained
prominence in public health and scientific research in the lat-
ter part of the 20th century, when large outbreaks of salmo-
nellosis and listeriosis in the United States and mortality due
to Escherichia coli O157 stimulated public awareness and the
development of the scientific discipline of food safety.23–25

Several major foodborne disease outbreaks in the United
States and theUnitedKingdomoccurred as a result of intensi-
fication and expansion of food production and distribution
networks – processes that are currently taking place in much
of sub-Saharan Africa.24,25

Traditional poultry keeping practices in Tanzania are
changing as the country’s poultry industry expands to meet
the demands of a growing and increasingly urban consumer
population. While intensification of food production is
needed to provide food security, it must not come at the
expense of food safety. Development and implementation
of hazard analysis critical control point (HACCP) approaches
across networks in the food industry may limit the risk of
foodborne disease. For example, implementation of the
Lion Code to control Salmonella Enteritidis in the British
poultry industry has been followed by a significant decrease
in human infections with this organism.26,27 In Africa, inten-
sification of poultry production has been linked with
increased prevalence of Salmonella and decreased prevalence
of Campylobacter, but little is known about the association
between farm management, biosecurity, and pathogen
prevalence in relation to the emerging poultry systems in
Tanzania.8,17 Moreover, it is largely unknown how farmers
access information on these topics.

Specific Risk Factors for the Presence of Foodborne
Pathogens are Difficult to Identify
The prevalence of Salmonella in clinically healthy poultrywas
low in our study in Arusha, which is a positive outcome. A
previous study of Salmonella in Tanzanian poultry also found
a low prevalence, but that study focused on Salmonella enter-
ica subspecies enterica serovar Gallinarum in layer hens.28 In
our study, layers were not included, and serotyping of iso-
lates was beyond the scope of this work, making it difficult
to compare data across studies. A range of biosecurity meas-
ures were considered in our study, and many differed
between farm types, including mixing of chickens with wild
birds or ruminants. Although livestock, wild birds, and other
wildlife may act as a source of Salmonella and introduce the
organism into poultry flocks, we observed no association
between farm types with different biosecurity levels and
Salmonella prevalence.7,29

A lack of identifiable risk factors was also reported in a
large study from Canada, where permanent locking of the
poultry house was the only factor significantly associated
with Salmonella prevalence.16 This risk factor was interpreted
as a proxy for general biosecurity measures, but specific

measures, such as boot washing, professional rodent control,
or absence of contact with other host species were not signif-
icant.16 An alternative source of Salmonella exposure for
chickens is poultry feed. A recent study on commercially pro-
duced chicken feeds from 3 feed mills in Dar es Salaam,
Tanzania, showed that Salmonella prevalence ranged from
15% to 48% of feed bags, with significant differences
between feed mills.30 This suggests that the “farm-to-fork”
or “stable-to-table” concept should include poultry feed, as
is the case with the British approach to Salmonella control.26

To determine the importance of feed as a source of Salmonella
carriage in chickens or the importance of carriage in chickens
as a source of human foodborne disease, strain typing of iso-
lates from feed, chickens, and people would be required. In
Burkina Faso, poultry, cattle, and pigs were shown to have
similar levels of intestinal carriage of Salmonella, but only
poultry isolates were genetically similar to those from
humans, implicating poultry as the most likely source of
human pathogens.7

Flock-level prevalence of Campylobacter carriage was
50% in our study, again without noticeable health impacts
on the animals and without identification of specific risk fac-
tors, making it difficult to provide reasons and recommenda-
tions for Campylobacter control based on poultry health alone.
Moreover, occurrence of Salmonella and Campylobacter was
independent, suggesting that they are driven by different
underlying processes and may require distinct control stra-
tegies. The fact that foodborne pathogens do not cause dis-
ease in animals poses a significant challenge because inter-
ventions that contribute to improved food safety and public
health do not necessarily provide benefits to animal health.
This is illustrated by the situation with E. coli O157:H7 in the
United Kingdom, where vaccination of cattle would have
major public health benefits but no animal health benefits,
and uptake by farmers is low due to lack of economic incen-
tives.31 Likewise, resource-constrained poultry producers in
Tanzaniamay have low incentive to invest in control of food-
borne pathogens that do not affect the health of their birds.

Antimicrobial Use is Common in Poultry Production
and May Pose a Risk to Public Health
In addition to the issues of food safety and food security,
both of which should be considered One Health issues, a
third One Health issue was identified through question-
naires: a lack of guidance and knowledge around the use of
antimicrobials. Fewer than half of the farmers were aware
of the existence of withdrawal times after antimicrobial
use, and even fewer abided by the withdrawal guidelines.
Considering global concerns about antimicrobial resistance
(AMR), the observed lack of awareness and compliance
with withdrawal times needs to be addressed. Awareness
and compliance were more common among intensive and
broiler farmers, hinting at potential benefits of intensification
in terms of farmer education.
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At the same time, broiler farmers were more likely
to use antihelminthics and to use antimicrobials routinely.
Broiler farmers were also more likely than other farmers to
rely on input suppliers for extension services and on col-
leagues or personal experience for information and treat-
ment decisions. Lack of independent, professional advice
could contribute to frequent drug administration, which
might contribute to higher selection pressure in favour of
AMR, suggesting a potential hazard of farm intensification.
The numbers in our study are small and associations are
mostly nonsignificant, but the lack of unbiased professional
input towards health management and treatment decisions
may warrant more thorough socio-anthropological investi-
gation of this issue. Tanzania’s National Action Plan on
AMR includes an analysis of strengths, opportunities, weak-
nesses, and threats and recognises that inadequate promo-
tion of food safety along the chain and dispensing of
antimicrobials by nonprofessionals are threats to AMR
prevention.32

Poultry Farmers and Extension Officers Agree on the
Need for Improved Service Provision
The importance of communication and access to informa-
tion and drugs were also raised in feedback workshops.
The fact that extension officers offered advice on health
management and disease prevention rather than products
for disease treatment was seen as a major weakness of the
service they provide. This has been a longstanding problem
in preventive veterinary medicine throughout the world,
and cycles of rise and fall in interest in preventive rather
than curative approaches have been described in detail in
the United Kingdom.33 Briefly, in times of need, urgency
tends to take precedence over long-term consequences,
and resources are diverted towards curative approaches.
Use of resources for disease prevention is more likely in
periods of relative wealth and calm. In Europe, differences
still exist between production sectors, whereby preventive
health management is now the standard on poultry farms,
and cattle practice is often still largely responsive.
Currently, only 20% of livestock farmers in Tanzania use
livestock services.34 Policy priorities for improved livestock
services were recently identified by means of a livestock
field officer survey.34

The survey identified better transport, improved balance
between administrative and technical duties, and supervi-
sion for livestock officers as policy priorities. These priorities
were echoed in our feedback workshops. Additional prior-
ities were regulation of fees charged by livestock officers –

whomay also act as private input suppliers – and better com-
munication between central and local government staff on
livestock-related policy.34 Our data suggest that improve-
ment in communication is not only needed within the
government-regulated livestock system but also between
the government system and poultry producers, particularly

producers in intensive systems. If trends in population
growth and urbanisation continue, so will the intensification
of poultry production. Considering that the average broiler
flock in the study area was almost 20 times as large as the av-
erage extensive flock, a growing proportion of poultry meat
will originate from broiler farms. Unbiased information on
disease prevention and control, alongwith incentives to limit
the use of antimicrobials and the risk of AMR, will become
increasingly important as the intensification of poultry pro-
duction continues.

Limitations
This study had several limitations, such as the limited
number of farms per production system and the narrow
geographic focus on Arusha Urban District. However, all
relevant levels of intensification were represented, and the
information obtained from the study has yielded valuable
insight into the complexity of managing poultry health
and public health in an economically viable manner.
Particularly, our results suggest that biosecurity measures,
which farmers implement to protect poultry health, are not
directly linked with the prevention of foodborne pathogens,
and that different foodborne pathogens may have different
drivers of prevalence. A much larger study would be needed
to identify risk factors for all relevant poultry health and
public health hazards, and it would need to be accompanied
by economic studies to understand how to incentivise poul-
try keepers to take measures to prevent multiple hazards,
including those that are not directly related to poultry health.
A second limitation of this study is that Salmonella and
Campylobacter isolates were not identified to strain level, and
theywere not comparedwith isolates of human origin. Thus,
their potential contribution to the human disease burden
was not demonstrated at the molecular level. Isolates have
been archived at Kilimanjaro Clinical Research Institute so
that molecular epidemiological investigations can be con-
ducted at a future date.

CONCLUSION
Population growth, urbanisation, and the associated emer-
gence of intensified poultry production systems in Tanzania
bring opportunities and risks for poultry farming, public
health, and food safety. Based on our findings, biosecurity
and awareness of antimicrobial residues is better on large,
intensive farms than on small, extensive farms, implying
that intensification may bring benefits for poultry health
(reduced risk of disease introduction through better biose-
curity) and for human health (reduced risk of antimicrobial
residue in food for human consumption). In contrast to
extensive producers, who receive advice from government
extension officers, intensive producers tend to receive poul-
try health and treatment advice from private commercial
suppliers who may have inherent conflicts of interest related
to provision of information and products. This could contri-
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bute to overuse of antimicrobials and might constitute a risk
to public health. Biosecurity measures were not linked to
detection of Salmonella or Campylobacter, implying that farm
management strategies to protect poultry health do not ne-
cessarily protect human health. Separate control strategies
may need to be developed to limit the presence of foodborne
pathogens. This is further complicated by the fact that
occurrence of the 2 pathogens seems to be independent, sug-
gesting that different transmission mechanism and control
strategies are involved. For the sake of food security and
public health, it seems important that the Tanzanian gov-
ernment develops ways to engage with its emerging poul-
try production system so that the potential benefits of
intensification for biosecurity, food security, and food
safety can be reaped without increasing the risk of overuse
of antimicrobials.
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