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EPIDEMIOLOGY

High Mobility and HIV Prevalence Among Female
Market Traders in East Africa in 2014

Carol S. Camlin, PhD, MPH,*†‡ Alison M. El Ayadi, ScD,*† Zachary A. Kwena, PhD,§
Willi McFarland, PhD, MPH,‡k Mallory O. Johnson, PhD,‡ Torsten B. Neilands, PhD,‡
Elizabeth A. Bukusi, MBChB, MMed, MPH, PhD,§ and Craig R. Cohen, MD, MPH*†AQ:1

Background: The contribution of women’s mobility to the HIV/
AIDS epidemic in Africa is poorly understood, despite women’s
high mobility and evidence that it is associated with higher-risk
sexual behavior. We sought to measure levels of mobility, HIV
prevalence, and related risk behaviors among female traders in
Kisumu, Kenya.

Methods: We used global positioning system mapping to develop
a probability-based sample and recruited 305 female market traders
for participation in a survey and voluntary HIV counseling and
testing in 2014. We estimated HIV prevalence and fitted logistic
regression models to measure associations between mobility, risk
behaviors, and HIV infection.

Results: HIV prevalence was 25.6% (95% confidence interval: 21.0
to 30.8); 11.5% had migrated (changed residence, over county, or
national boundary) in the past year and 39.3% in the past 5 years.
More than one-third (38.3%) spent nights away from main residence
in the past month, with 11.4% spending more than a week away.
Multiple partners were reported by 13.1% of women in the last year;
16% of married women reported a concurrent partnership. Mobility
was not significantly associated with HIV prevalence, although
recent short-term mobility was significantly correlated with higher
numbers of sexual partners in the past year.

Conclusions: Female market traders were highly mobile, and HIV
prevalence among traders was higher than in the general population
of women of reproductive age in Kisumu (15.3% in 2013), and

Nyanza Province, Kenya (16.1% in 2012). High HIV prevalence and
risk behavior among women in this study warrant accelerated
attention to HIV prevention and care needs of mobile women,
including market traders.

Key Words: HIV, migration, mobility, female migrants, East Africa,
Kenya

(J Acquir Immune Defic Syndr 2016;00:1–8)

INTRODUCTION
The contribution of population mobility to the HIV

epidemic in sub-Saharan Africa is well documented; the
spread of HIV followed the corridors of population move-
ment.1–10 However, mobility and HIV research has tended to
focus on risks to male labor migrants and their partners, or
migrants overall, often failing to measure the risks to women
through their direct participation in migration.3,11–17 Yet
across the region, women’s levels of participation in internal
migration (ie, changes in residence within national bound-
aries) and short-term mobility (frequent travel without
a permanent change in residence) have now met or exceeded
those of men.18–22 Moreover, the few studies which have
examined HIV risks to female migrants found higher risk
behavior and HIV prevalence among migrant compared with
nonmigrant women,23–30 and suggest differential HIV risks
associated with mobility for women versus men.30

The literature on migration has highlighted the cen-
trality of sex to understanding migration decision-making,
determinants, and consequences.31–33 Indeed, in Southern
and East Africa, mobility patterns differ for men and
women, and have important implications for HIV risk;
women have tended to migrate shorter distances to informal
settlements or regional towns, retaining ties to rural homes
and returning frequently, whereas men have migrated over
longer distances to urban areas, and have been less likely to
return to households of origin.18,34 Engagement in different
corridors of mobility and destinations likely exposes female
migrants to sexual networks and geographic areas of
different HIV prevalence compared with males, resulting
in different probabilities of infection for each given sexual
act.35 Population-based studies report HIV prevalence in
informal settlements and periurban areas to be twice as
high compared with urban and rural areas.5,28,36 Thus, high
female mobility may contribute to the sustained, high
prevalence of HIV in Southern and East Africa, enabling
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greater interconnectedness of sexual networks beyond those
created by male migrants alone.

Despite high levels of participation in mobility com-
bined with a generalized HIV epidemic and large sex
disparities in HIV infection,37,38 the relationship between
women’s migration and HIV risk in East Africa is not
wellunderstood. One Kenyan study assessed risk behaviors
by migration status, and identified internal migrants as having
higher sexual risk behaviors than nonmigrants in 1999.24

However, current population-representative data on women’s
participation in mobility in Kenya, as elsewhere in the region,
are limited, and hampered by inconsistency in measures used.
The paucity of data to clarify and quantify women’s levels of
participation and their unique patterns of mobility hampers
a full understanding of the role that women’s mobility plays
in sustaining HIV epidemics in the region.

In this study, we sought to measure levels and forms of
mobility, HIV prevalence, and related risk behaviors among
a representative sample of a population of highly mobile
women: informal sector market traders. Our previous quali-
tative research identified typologies of female migrants and
highly mobile women in the Kisumu area of Western
Kenya.39 Key typologies included “house-helps,” often
orphaned or destitute young women, who migrated or were
sent to work in urban households to work as domestic
servants; widows, who on disinheritance often migrated to
Lake Victoria beaches to work in the fishing industry; and
female market traders who work in Kibuye market, reputed to
be one of the largest open-air markets in East and Central
Africa, and who circulated between rural or urban homes,
Kibuye, and other regional trading centers. This study
explored the feasibility of obtaining a probability-based
sample of female market traders using a novel geographic
sampling approach, to better understand the levels and types
of mobility of female market traders as well as their burden of
HIV prevalence.

This large urban market sits in the heart of Kisumu,
Kenya’s third largest city, in a region burdened with high HIV
prevalence. The most recent estimates showed 15.1% HIV
prevalence among women of reproductive age in Kisumu in
201340 and 16.1% in 2012 among women of reproductive age
in Nyanza Province overall, the highest regional prevalence in
the country.41 Improving knowledge of women’s mobility
and its associations with prevalent HIV infection is important
for informing targeted HIV prevention and care efforts among
this high-risk yet understudied population.

METHODS
A target sample size of 306 was calculated to estimate

HIV prevalence within 5% precision with 95% confidence,
using exact Clopper-Pearson 2-sided confidence intervals
(CIs) for proportions generated with NCSS PASS software.40

We obtained a probability-based sample of female market
traders (n = 305) for a survey of mobility, HIV prevalence,
and related risk behaviors in Kibuye market in Kisumu,
Kenya, in 2014. The market attracts hundreds of informal
sector wholesale and retail traders on Sundays, the main
market day, with fewer wholesalers operating in the market

on weekdays. Although some traders are locally based, others
travel over long distances (from areas including Nairobi and
towns in Uganda and Tanzania) and medium distances (from
the beaches at Lake Victoria or rural areas in Nyanza,
Western and Rift Valley Provinces) to sell their wares at
the market. The market has both open-air spaces where
traders display and sell their goods and stalls that are either
privately owned or owned by the Kisumu County govern-
ment. We developed a sampling frame through enumerating
and mapping each market stall using global positioning
system coordinates, on a series of Sundays, the day in which
the market is maximally populated. For each stall, field-
workers recorded the seller’s sex, and the type and origin of
wares. A systematic sample of female traders was selected
from this sampling frame and was drawn in “replicates.” In
this approach, each replicate is a systematic random sample of
the whole market place gauged to be a fraction of the whole
sample size. The survey is performed by undertaking one
replicate at a time, completing the replicate, and moving to
the next until the minimum number of replicates completes
the whole sample. Our process of developing the sampling
frame and selecting a systematic sample using replicates to
maintain sampling integrity is described in detail elsewhere
(Leidich et al, Manuscript in Progress).42 Sample size was
calculated based on the assumption of a 25% or higher HIV
prevalence among female traders at Kibuye market, given
previous studies in the region showing higher HIV prevalence
among female migrants,23–30 and women in Kisumu.43 The
global positioning system locations of 6390 vendor stalls
were collected and mapped on a series of Sundays between
September and December, 2013. Of the 6390 vendor stalls at
Kibuye, 4064 (64%) were occupied by women. These were
used to draw 4 replicates of 128 vendors each, and a fifth
replicate of 15 preselected random alternates for a total of 527
female vendors assigned to one of the 5 replicates. Staff
visited 323 stalls from the first 3 replicates and from these,
306 female vendors were successfully recruited into the
study, for a consent rate of 94%. (Data were inadvertently
not recorded for one participant; hence data presented herein
are for n = 305 participants.)

Fieldworkers recruited 305 selected participants at
market stalls and invited them to participate in a short
survey and HIV testing at a private mobile HIV-VCT site
adjacent AQ:4to the market (on weekdays designated as a local
health center and on weekends designated as a nearby
primary school). Survey data were collected from January
to June 2014. Participants underwent an informed consent
process with a study interviewer using materials in their
preferred language (English, Kiswahili, or Dholuo), and
provided written informed consent separately for participa-
tion in the survey and HIV testing. A survey interview was
conducted to collect information on demographics, mobility
patterns, and sexual relationships. After interviewing,
participants would move to a second room where they
underwent a separate consent for HIV voluntary counseling
and testing. Those who consented were tested with the
Alere Determine HIV 1/2 test (Waltham, MA) and provided
results on the spot. Those found to be HIV positive were
given a confirmatory rapid test (SD Bioline, Yongin-si,
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Gyeonggi-do, Republic of Korea) during the same session.
If results from the Determine and Bioline tests conflicted,
then Unigold (Bray, Co Wicklow, Ireland) was used as
a confirmatory test. If results were confirmed to be HIV
positive, and women were not already in care, participants
were counseled and referred for HIV care and treatment at
one of the Family AIDS Care & Education Services
(FACES)-supported clinics in Kisumu.35 The entire process
from arrival to the study site, consent, interview, and testing
took less than 1 hour on average. Participants received
a total of Ksh. 500 ($6.20) in exchange for the opportunity
costs associated with leaving their market stalls on busy
trading days. The study protocol was approved by the
KEMRI Ethical Review Committee (#2361) and the Com-
mittee on Human Research at the University of California at
San Francisco (#10-02936).

Measures
The fifteen-item demographic and behavioral survey

captured data on age, marital status, educational attainment,
and sexual behavior (ie, number of male partners over the
participants’ lifetime and within the past year). We asked
women what wares they sold, where they purchased them,
and in which other markets they sold them. We collected data
on 5 measures of mobility: past year migration; past 5-year
migration; lifetime migration status; duration of current
residency; and recent short-term mobility (using response
categories informed by our preliminary research). Among
participants who indicated migration (past year, past 5-year,
or lifetime), we captured data on reasons for migration, using
8 close-ended response categories informed by our pre-
liminary research (business/earning income, marriage,
accompanying husband or other family member, sent by
family, to care for or be cared for by a family member, flee
from violence, education, or other).

Data Analyses
We conducted univariate analyses on participant

demographics, behavioral and work characteristics to
describe our sample participants. HIV prevalence and
95% CIs were calculated for the overall sample, represent-
ing the total proportion testing HIV positive, and for
subgroups defined by demographic, mobility, and sexual
risk behavior characteristics. We estimated logistic regres-
sion models to quantify the relationships between mobility
and sexual risk behaviors and HIV seropositivity, and
between mobility and sexual risk behaviors. Linear regres-
sion models were estimated to assess the relationships
between the past year migration and mobility variables and
the total number of past year sexual partners; a robust
variance adjustment was applied to adjust for heteroske-
dasticity.44 Regression analyses were conducted both
unadjusted and adjusted per 5-year age group. All analyses
were conducted using estimation commands for probability
survey data in Stata analytical software, version 14
(StataCorp, College Station, TX). Differences were con-
sidered statistically significant at P , 0.05.

RESULTS

Demographics
Participants were largely between the ages of 25 and 44

( T1Table 1). More than half had completed some secondary
education or greater (51.4%), and most were either married
(55.1%) or currently in a nonmarital sexual relationship
(25.6%). Four-fifths of the sample was born in Nyanza
Province (78.8%), many in Kisumu itself (40.7%), although
birth provinces varied across the formerly named Coast,

TABLE 1. HIV Prevalence by Demographic Characteristics,
Female Market Traders, Kisumu, Kenya, 2014 (N = 305)

Characteristic Overall, n (%)
HIV Prevalence,
% (95% CI)

Total 305 (100.0) 25.6 (21.0 to 30.8)

Age group, yrs

18–24 43 (14.1) 11.6 (4.9 to 25.3)

25–34 98 (32.1) 28.6 (20.4 to 38.4)

35–44 80 (26.2) 31.3 (22.0 to 42.3)

45–54 60 (19.7) 28.3 (18.3 to 41.1)

55 or more 24 (7.9) 12.5 (4.0 to 33.1)

Educational attainment*

Some primary 69 (22.9) 29.0 (19.4 to 40.9)

Completed primary 78 (25.8) 30.8 (21.5 to 41.9)

Some secondary 67 (22.2) 25.4 (16.3 to 37.2)

Completed secondary 70 (23.2) 18.6 (11.0 to 29.5)

Postsecondary 18 (6.0) 11.1 (2.7 to 36.3)

Marital status

Married 168 (55.1) 17.3 (12.2 to 23.8)

In relationship 78 (25.6) 35.9 (26.0 to 47.2)

Widowed 38 (12.5) 42.1 (27.4 to 58.3)

Divorced 11 (3.6) 35.9 (26.0 to 47.3)

Single 10 (3.3) 36.4 (13.5 to 67.6)

Birth county (by region)

Nyanza

Kisumu 124 (40.7) 27.4 (20.2 to 36.0)

Siaya 56 (18.4) 41.1 (28.9 to 54.4)

Homa Bay 35 (11.5) 22.3 (11.7 to 39.8)

Migori 11 (3.6) 27.3 (8.5 to 60.3)

Nairobi Coast

Nairobi 14 (4.6) 7.1 (0.9 to 39.0)

Kisii 21 (6.9) 9.5 (2.3 to 32.0)

Mombasa 3 (1.0) 33.3 (2.5 to 90.5)

Western

Vihiga 11 (3.6) 18.2 (4.2 to 52.7)

Kakamega 5 (1.6) 0.0 (—)

Busia 4 (1.3) 25.0 (2.4 to 82.1)

Bungoma 3 (1.0) 0.0 (—)

Rift Valley

Nakuru 5 (1.6) 0.0 (—)

Uasin Gishu 2 (0.7) 50.0 (0.2 to 98.1)

Other

Other county 6 (2.0) 16.7 (2.9 to 68.0)

Tanzania 3 (1.0) 0.0 (—)

Uganda 2 (0.7) 50.0 (1.9 to 98.1)

*n = 3 missing data on educational attainment, excluded.
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Nairobi, Rift Valley, Western, Central and Eastern regions.
The majority were current residents of Kisumu (92.8%; not
shown). Overall, HIV prevalence among the sample of
women recruited in 2014 was 25.6% (95% CI: 21.0 to
30.8). HIV prevalence varied substantially by age group,
educational attainment, and marital status. Prevalence esti-
mates across counties of birth are imprecise because of low
numbers in most counties. Participants were involved in
selling a range of wares, including food or cereals (52.1%),
used clothing or accessories (26.6%), and new clothing or
accessories (11.2%) (data not shown). A smaller number sold
beauty supplies or cosmetics, technological wares or services,
housewares or cleaning products, hardware, firewood or
charcoal, utensils or cookware, or herbs or traditional
medicinal products at the market.

Mobility
As shown inT2 Table 2, the sample was highly mobile,

with 11.5% reporting past year migration (including internal
migration, defined as change of residence across a county
border, or international migration, change of residence
across national boundary). Some 39.3% reported at least
one migration in the past 5 years, and most participants
(90.2%) had undertaken at least one migration as an adult
(not shown). Participation in recent mobility was also quite
high: 38.3% indicated having spent any nights away from
their household of main residence in the past 1 month, with
11.4% spending greater than 1 week away. Nearly half
(46%) had spent at least some nights away from their main
residence in the past 3 months; 11.8% had spent from half of
all nights to every night away in the past 3 months. The
duration at their current main residence varied (data not
shown): many individuals (39.0%) indicated having lived in
their current residence for over 10 years, whereas others
reported more recent establishment of current residence:
14.5% within the past year, and 29.2% within the past 2–5
years. The most common reasons given for migrationAQ:5 (not
shown) across all time frames were for purposes of business
or income-generating activities (ie, labor), followed by
migration for marriage: for those that undertook any past-
year migration, reasons given were labor (45.8%), marriage
(8.3%), and caring for or being cared for by family (8.3%);
for the past 5-year migration, reasons were labor (39.4%),
marriage (28.2%), and accompanying husband or other
family members (9.9%); for those who had not migrated
in the past 5 years but had migrated as an adult, the main
reason was marriage (63.7%), followed by labor (16.4%).

Sexual Behavior
The median (interquartile range) of male sex partners

was 1 (0–1) over the past year and 3 (2–6) over the
respondent’s lifetime (not shown). Thirteen percent (13.1%)
of the participants reported more than 1 sex partner in the past
year (Table 2). More than 16% of married individuals
(16.1%) indicated that they were in a concurrent partnership.
Lifetime numbers of partners were also reported but not
shown in Table 2: 91.1% reported more than 1 sex partner,

and just over one-third (36.3) reported 5 or more sex partners
in their lifetime. HIV prevalence estimates within each
mobility and behavioral subgroup are also shown in Table 2.
HIV prevalence was strikingly high among those who had
spent most or every night away from their home in the past 3
months (46.7%, 95% CI: 23.4 to 71.5). However, statistical
tests of association between these characteristics and HIV
prevalence revealed no statistically significant relationships
between 6 measures of mobility and HIV seropositivity in
unadjusted and adjusted models ( T3Table 3 shows results for 3
key measures).

However, there were statistically significant associa-
tions between HIV prevalence and recent higher risk sexual
behavior. As shown in Table 2, HIV prevalence levels
increased in tandem with number of sexual partners in the
past year and concurrent partnerships. Logistic regression
models (Table 3) indicated that the odds of having 2 or more
sexual partners in the past year increased significantly with
each increase in level of duration of time spent away from the

TABLE 2. Selected Measures of Mobility, Sexual Risk Behavior
AQ:8and HIV Prevalence, Female Market Traders, Kisumu, Kenya,

2014 (N = 305)

Behavioral
Prevalence, n (%)

HIV Prevalence, %
(95% CI)

Mobility

Past year migration

Yes 35 (11.5) 17.1 (7.8 to 33.6)

No 270 (88.5) 26.7 (21.7 to 32.3)

Duration of current residency,
yrs

.10 119 (39.0) 23.5 (16.7 to 32.0)

5–10 53 (17.4) 28.3 (17.7 to 42.0)

2–5 63 (20.7) 30.2 (20.0 to 42.7)

1–2 26 (8.5) 23.1 (10.5 to 42.3)

#1 44 (14.5) 22.7 (12.6 to 37.6)

Nights away from residence,
past 1 mo

None 188 (61.6) 25.5 (19.8 to 32.3)

1 wk or less 82 (26.9) 29.3 (20.4 to 40.1)

1–2 wk 30 (9.8) 16.7 (7.0 to 34.8)

More than 2 wk 5 (1.6) 20.0 (2.1 to 74.5)

Nights away from residence,
past 3 mo

None 163 (53.6) 24.5 (18.5 to 31.8)

Few 104 (34.2) 25.0 (17.6 to 34.3)

Half 21 (6.9) 23.8 (10.0 to 46.8)

Every 15 (4.9) 46.7 (23.4 to 71.5)

Sexual risk behaviors

No. sex partners, past year

0 85 (27.9) 29.4 (20.6 to 40.0)

1 180 (59.0) 21.1 (15.7 to 27.7)

2 or 3 40 (13.1) 37.5 (23.8 to 53.5)

Concurrent partnerships*

Yes 27 (16.1) 33.3 (18.0 to 53.2)

No 141 (83.9) 14.2 (9.3 to 21.1)

*Concurrency was defined as being married (n = 168) and having another partner.
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household in the past month. In adjusted models, relative to
participants who reported no nights away from their primary
residence within the past month, odds of 2 or more partners
ranged from 2.3 (95% CI: 1.1 to 5.0) among those who spent
1 week or less, to 3.9 (95% CI: 1.4 to 11.1) among those who
spent 1 to 2 weeks away, to 11.1 (95% CI: 1.2 to 99.2) who
spent 2 or more weeks away.

A similar increasing relationship was observed in
number of past year sexual partners across nights away from
main residence in the past 3 months. Compared with those
reporting no nights away in the past 3 months, participants
reporting half of the nights away had a 6-fold odds of 2 or
more partners (odds ratio [OR] 6.6, 95% CI: 2.1 to 20.4);

those away most or every night had over 12-fold odds of 2 or
more partners (OR 12.2, 95% CI: 3.6 to 41.4). Longer
duration away from home in the past month and past 3
months was also associated with partnership concurrency
among married participants. We found in additional analyses
(not shown) that higher risk sexual behavior was in turn
associated with prevalent infection, as expected; for example,
among married participants, those who indicated having
a concurrent partner to their husband had a 3-fold increased
odds of HIV infection (OR 3.1, 95% CI: 1.1 to 8.9).

Positive linear associations between levels of mobility
and the number of sexual partners in the past year were also
observed ( T4Table 4). The mean number of partners increased in

TABLE 3. Migration, HIV Seropositive Status and Sexual Risk Behaviors, Female Market Traders, Kisumu, Kenya, 2014 (N = 305)

Measure of Mobility

HIV-Positive Status Two or More Sex Partners, Past Year Concurrent Partnership*

Age-Adjusted Models Age-Adjusted Models Age-Adjusted Models

OR 95% CI P OR 95% CI P OR 95% CI P

Past year migration 0.60 0.24 to 1.54 0.292 2.09 0.84 to 5.19 0.112 1.24 0.23 to 6.60 0.801

Nights away from residence,
past month

None Ref — — Ref — — Ref — —

1 wk or less 1.15 0.64 to 2.07 0.645 2.30 1.06 to 4.99 0.036 2.13 0.79 to 5.76 0.134

1–2 wk 0.56 0.20 to 1.58 0.274 3.90 1.37 to 11.09 0.011 2.20 0.56 to 8.56 0.256

.2 wk 0.58 0.06 to 5.36 0.631 11.06 1.23 to 99.23 0.032 23.91 1.08 to 530.91 0.045

Nights away from residence,
past 3 mo

None Ref — — Ref — — Ref — —

Few 0.96 0.54 to 1.72 0.89 1.66 0.71 to 3.87 0.239 1.43 0.52 to 3.96 0.487

Half 0.91 0.31 to 2.67 0.858 6.60 2.13 to 20.43 0.001 7.29 1.58 to 33.60 0.011

Most or every 2.28 0.78 to 6.72 0.133 12.23 3.64 to 41.40 ,0.001 3.59 0.69 to 18.60 0.127

*Concurrency was defined as being married (n = 168) and having another partner.

TABLE 4. Past Year Mobility and Number of Sexual Partners, Female Market Traders, Kisumu, Western Kenya, 2014 (N = 305)

No. Sex Partners in
the Past Year, Mean (SD)

No. Sex Partners in the Past Year

Unadjusted Models Age-Adjusted Models

b 95% CI P b 95% CI P

Past year migration

Yes 0.88 (0.71) 0.12 20.18 to 0.43 0.432 0.04 20.24 to 0.32 0.758

No 1.00 (0.84) Ref — — Ref — —

Nights away from residence,
past 1 month

None 0.76 (0.61) Ref — — Ref — —

1 wk or less 1.09 (0.76) 0.32 0.14 to 0.51 0.001 0.30 0.12 to 0.48 0.001

1–2 wk 1.13 (0.94) 0.37 0.19 to 0.73 0.039 0.43 0.10 to 0.75 0.010

More than 2 wk 1.40 (1.52) 0.64 20.86 to 2.13 0.401 0.67 20.77 to 2.11 0.357

Nights away from residence,
past 3 mo

None 0.76 (0.61) Ref — — Ref — —

Few 0.93 (0.67) 0.17 0.01 to 0.33 0.036 0.19 0.03 to 0.35 0.019

Half 1.38 (1.07) 0.62 0.14 to 1.10 0.012 0.64 0.20 to 1.07 0.005

Most or every 1.44 (1.09) 0.68 0.11 to 1.24 0.019 0.66 0.13 to 1.18 0.014

b = unstandardized linear regression coefficient. Robust variance adjustment applied to estimates.
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tandem with increasing levels of recent short-term mobility;
beta coefficients for associations were statistically significant
in age-adjusted linear regression models. Our adjusted
analyses show a statistically significant increasing mean
number of sexual partners in the past year within increasing
nights away in the past 1 and 3 months.

DISCUSSION
Among a population-based sample of female traders in

a large open-air market in East Africa, we estimated the HIV
prevalence at 25.6% (95% CI: 21.0% to 30.8%). This is
substantially higher than among other recent population-based
samples within the region. Westercamp et al found an HIV
prevalence of 15.1% among women of reproductive age in
Kisumu overall for 2013,40 and the Kenya AIDS Indicator
Survey (KAIS) conducted in 2012 reported HIV prevalence
among adult and adolescent women at 16.1% within Nyanza
Province overall, the highest regional prevalence in the
country.41 The HIV prevalence rates by age group in our study
compared with those of the most recent survey among women of
reproductive age in Kisumu40 are shown in Figure 1F1 ; prevalence
was higher among market traders, across all age groups. Our
study is the first to develop a truly population-based estimate of
HIV prevalence among female market traders, and such high
prevalence, relative to the general population of women,
substantiates the need to focus HIV prevention and treatment
efforts among this group at particularly high risk of HIV.

Our study participants were highly mobile. More than
10% had changed their primary residence within the past 12
months, and nearly forty percent had done so within the past 5
years. Furthermore, more than one-third indicated having spent
nights away from their main residence in the past month. Data
on localized mobility in the region are rare and definitions of
mobility vary across data sources, but the levels of mobility
observed in our study are consistent with those seen among
highly mobile subpopulations in other research in the region.
Internal migration is common in Eastern Africa, especially
among young women.45 More than 10% of Kenyan men and
women between the ages of 15 and 24 move across district

boundaries each year (National Research Council and Institute
of Medicine 2005).46 Rates of in- and out-migration of an urban
population living within a demographic surveillance system
(DSS) in 2 Nairobi slum areas showed that about 25.8% of
people in-migrated to the areas every year and about 22.5% out-
migrated.47 The Nairobi surveillance data demonstrated a higher
intensity of female compared with male migration, finding that
females are increasingly contributing to the growth of Nairobi
slum populations through in-migration. These findings add to
the growing evidence for a “feminization of internal migration”
in Kenya as elsewhere sub-Saharan Africa,39 and match data
from other DSS sites in the region in the past 2 decades
showing that rates of localized movements in and out of DSS
areas peak among women in their twenties.48,49 In DSS
populations, women’s migrations have been found to be driven
by their search for better livelihood opportunities; in contrast,
women engaged in informal sector market trading, the pop-
ulation for this study, can be seen to be actively engaged in
a livelihood that entails a high level of mobility.

Female market traders reported higher HIV-risk behav-
iors compared with other women in the general population.
Compared with the Kenyan female population as a whole, our
sample reported a higher number of sexual partners in both
the past 12 months and over their lifetimes. In our sample,
86.9% reported fewer than 2 partners in the past 12 months
compared with 97.6% of women in Kenya overall41 and
95.2% in Kisumu.40 Just over half (51.6%) reported 3 or
fewer lifetime sexual partners compared with 85.9% among
all Kenyan women of reproductive age.41 The higher risk
sexual behavior in our sample was associated with higher
levels of mobility: in both categorical and continuous
analyses, increasing short-term mobility in the past month
or 3 months was associated with significantly increased odds
of higher number of sexual partners or mean number of
sexual partners. These findings are consistent with previous
research that has identified increased risk behaviors among
migrant compared with nonmigrant women.23–29

There are potential explanations for these findings from
our previous qualitative research documenting high mobility
and HIV risk behavior among female market traders in
Kisumu.39 Market trading as a livelihood for women involved
work in and transit through HIV transmission “hotspots”
including lodgings and temporary residences in trading centers
along the corridors of major population movement. Moreover,
the social contexts of traders facilitated high risks of HIV
acquisition and transmission: many women engaged in trans-
actional sex, of varying regularity, from clandestine to overt, to
supplement earnings from informal sector trading. Many market
traders participated not only in transactional sex in commercial
sex areas, referred to locally as “parking,” on weekends or
aftermarket days, but were also vulnerable to transactional
sexual exchanges with “businessmen” at lodges in regional
market towns and trading centers while traveling. In addition,
women with dual residences and a circulatory mobility pattern
often maintained relationships with more than 1 main partner
(eg, both a husband and at least one nonmarital partner).39

In this study, however, despite overall high levels of
mobility, high HIV prevalence, and significant associations
between mobility and risk behavior, there were no statistically

FIGURE 1. HIV prevalence by age group among female market
traders compared with population of women of reproductive
age in Kisumu, Western Kenya (2013–2014). Data for Kisumu
Municipality, 2013: Courtesy of Westercamp et al, 2016.40
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significant associations between measures of mobility and
HIV infection. We believe this null finding reflects limitations
of the study design: the study was not powered to explore
subgroup differences; moreover, data were cross-sectional,
and neither timing of past mobility nor timing of infection
could be measured, thus we caution that the study provides
limited evidence of causality and its direction. For example,
our study identified a trend toward higher HIV prevalence
among those individuals who did not indicate a primary
residence change within the past year; however, HIV
infection may reduce mobility where individuals are symp-
tomatic. An additional limitation of the study is that we
collected a limited number of measures of sexual behavior;
for instance we did not directly survey respondents about
condom use, which we knew from previous research to be
low in the population; nor did we ask women about their
engagement in transactional or commercial sex, because we
believed that the brief survey modality, which we believed
was necessary to capture information from busy traders
during their work day, was not conducive to the collection
of sensitive data. Finally, it was beyond the scope of this
study to examine sex differences in mobility patterns and HIV
prevalence among market traders. More research is needed to
better understand sex differences in patterns and levels of
localized mobility in African populations, as well as the
impact of these forms of mobility on the continued spread of
HIV, and on the ability of HIV-infected individuals to
successfully navigate HIV care and treatment systems.

Despite these limitations, this study offers the first
known estimates of mobility and HIV prevalence in a pop-
ulation-representative sample of female market traders in East
Africa. This study demonstrates the usefulness of innovative
sampling methods for reaching and measuring risk behaviors
and HIV infection in highly mobile populations, including
women who are informal sector traders in market areas. We
also have offered evidence that providing HIV voluntary
counseling and testing and referral services can be done in
busy open air market settings: this contribution can provide
impetus for an expansion of mobile testing and outreach
services for mobile populations in the spaces through which
they circulate. Ultimately, our study findings of substantially
higher HIV prevalence among female market traders, and of
significant relationships between their recent short-term
mobility and higher risk sexual behavior, substantiate the
need for focusing HIV prevention and treatment efforts on
this high-risk yet underserved population.
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