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ABSTRACT 23 

Objectives 24 

To determine the incidence of unintended pregnancy among female sex workers (FSWs) in low- 25 

and middle-income countries (LMICs). 26 

Design 27 

We conducted a systematic review and meta-analysis, searching six online databases for papers 28 

published in English between 1 January 2000 and 20 January 2016. Meta-analysis was 29 

performed on the primary outcomes using random effects models, with sub-group analysis used 30 

to explore heterogeneity. 31 

Participants 32 

Eligible studies targeted FSWs aged 15-49 living or working in an LMIC. 33 

Outcome measures 34 

Studies were eligible if they provided data on one of the primary outcomes: incidence of 35 

unintended pregnancy (outcome 1) or pregnancy where intention is not specified (outcome 2).  36 

Secondary outcomes were also extracted when they were reported in included studies: 37 

incidence of induced abortion; incidence of birth; and correlates/predictors of pregnancy or 38 

unintended pregnancy. 39 

Results 40 

Twenty-five eligible studies were identified from 3,866 articles. Methodological quality was low 41 

overall. Unintended pregnancy incidence showed high heterogeneity (I²>95%), ranging from 42 

7.2 to 59.6 per 100 person-years across ten studies. Study design and duration were found to 43 

account for heterogeneity. On sub-group analysis, the three cohort studies in which no 44 

intervention was introduced had a pooled incidence of 27.1 per 100 person-years (95%CI=24.4-45 
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29.8; I2=0%). Incidence of pregnancy (intention unspecified) was also highly heterogeneous, 46 

ranging from 2.0 to 23.4 per 100 person-years (15 studies). 47 

Conclusions 48 

Of the many studies examining FSWs’ sexual and reproductive health in LMICs, very few 49 

measured pregnancy, and fewer assessed pregnancy intention. Incidence varied widely, likely 50 

due to differences in study design, duration and baseline population risk, but was high in most 51 

studies, representing a considerable concern for this key population. Evidence-based 52 

approaches that place greater importance on unintended pregnancy prevention need to be 53 

incorporated into existing sexual and reproductive health programs for FSWs. 54 

Registration 55 

The study protocol was registered with PROSPERO: CRD42016029185. 56 

 57 

STRENGTHS AND LIMITATIONS OF THE STUDY 58 

• This is the first study to systematically review and analyse the incidence of pregnancy or 59 

unintended pregnancy among female sex workers in low- and middle-income countries. 60 

• Broad inclusion criteria mean that the review allowed for the inclusion of all studies that 61 

have collected data on pregnancy or unintended pregnancy rates in this population. 62 

• However, limitations of broad inclusion criteria are that only one study had an a priori 63 

objective of measuring pregnancy incidence, and studies were highly varied in terms of 64 

their methodology, settings and populations.  65 

• High heterogeneity prevented pooled analysis of all studies, but allowed for subgroup 66 

analysis for cohort studies, and for studies in which no intervention was introduced. 67 

• Pregnancy rates among FSWs could not be compared to general population rates 68 

because of the lack of availability of those data. 69 

 70 
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INTRODUCTION 71 

Unintended pregnancy affects a large number of women in low- and middle-income countries 72 

(LMICs), and can have significant impacts on maternal and child health.1-3 Unintended 73 

pregnancy is a high priority issue for many female sex workers (FSWs),4 5 who usually have 74 

dependents to support and for whom pregnancy may increase financial dependence on sex 75 

work and add to already high levels of stigmatisation.5 This has been confirmed by consultation 76 

with FSWs in Kenyai, and workshops with FSWs to inform development of a pregnancy 77 

prevention intervention6. Participants expressed considerable fear and anxiety about 78 

pregnancy, related personal and peer experiences of pregnancy scares, and emphasised the 79 

importance of improving knowledge of family planning in their community (unpublished 80 

qualitative data, Mombasa, Kenya). 81 

FSWs can face elevated risks of unintended pregnancy due to high frequency of intercourse and 82 

high number of sexual partners.7 8Risks are exacerbated by concurrent paying and non-paying 83 

partnerships,8 and by sexual and gender-based violence, gender inequalities and stigma 84 

towards sex work, which reduce women’s power to negotiate within sexual relationships.9-11 85 

While gains have been made in terms of condom use with paying clients12, rates of condom and 86 

other contraceptive use are consistently lower with emotional (non-paying) partners.5 13 14 In 87 

many countries, particularly in sub-Saharan Africa, few FSWs use long-acting reversible 88 

contraceptives (intrauterine devices and implants), and methods such as injections, condoms 89 

and pills may be used inconsistently or incorrectly, rendering them less effective5 15. Limited 90 

knowledge and misconceptions, particularly in relation to contraceptive side effects and 91 

impacts on fertility, are significant demand-side barriers to contraceptive uptake.5 16 17  92 

Family planning services are often neglected as part of FSW-specific service provision, which 93 

have focused largely on preventing HIV and other sexually-transmitted infections. 12 18-20 Stigma 94 

                                                             

iOur research group has worked closely with a local NGO (International Centre for Reproductive Health, 
Kenya) which has a long history of collaborating with and providing services for sex workers in Mombasa. 
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of health workers towards sex workers can also limit access to contraception.21 22 FSWs have the 95 

same reproductive rights as all women, and their desires and needs in relation to pregnancy 96 

have often been neglected 23-25, similar to other marginalized populations, which have 97 

historically been subjected to reproductive coercion26 27. It is important that those who do 98 

desire pregnancy are provided with non-judgmental care, and that those who don’t are given 99 

the opportunity and resources to prevent it.  100 

Despite a clear rationale for addressing unintended pregnancy in this population, it is important 101 

to acknowledge that intention is a problematic concept, which is more accurately represented 102 

as a spectrum than a dichotomy.3 28 Indeed, many women feel positive about pregnancy despite 103 

not intending to conceive, or may simultaneously desire both pregnancy and its avoidance, for 104 

different reasons. The degree to which women accept or welcome a pregnancy once it has 105 

occurred has been hypothesised to be a more important predictor of adverse outcomes than 106 

pre-pregnancy intentions.28 Fertility preferences are also likely to be less stable over time in 107 

LMICs undergoing fertility transition compared to high-income countries.3 FSWs’ intentions also 108 

differ between types of partner, requiring them to adapt contraceptive use accordingly.23 109 

Furthermore, as a stigmatised group, FSWs may feel pressure not to disclose their intention. 110 

Despite these limitations, we have continued to use the term ‘unintended pregnancy’ in this 111 

paper for the sake of consistency with other literature, and the lack of a feasible alternative.  112 

The primary objective of this study was to determine the pooled incidence of unintended 113 

pregnancy among FSWs in LMICs. Given the expected low number of eligible studies, we also 114 

aimed to determine the incidence of pregnancy where intention is not known. Secondary aims 115 

were to examine the correlates and predictors of pregnancy, and the incidence of induced 116 

abortion and birth in this population.  117 
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METHODS 118 

All stages of this systematic review and meta-analysis have been reported in line with the 119 

PRISMA statement.29 The protocol for this review was registered with the international 120 

prospective register of systematic reviews (PROSPERO): number CRD42016029185.  121 

Inclusion and exclusion criteria 122 

Studies were included if they met key criteria in terms of population, outcomes and study 123 

design. FSWs had to account for at least two thirds of the sample, unless data could be 124 

disaggregated by sex work status. We employed a broad definition of sex work, including 125 

women who self-identified as sex workers, those who engaged in transactional sex or part-time 126 

sex work, and communities of women known to practice commercial or transactional sex. Study 127 

participants had to live or work in an LMIC30 and be of reproductive age (15-49 years). Studies 128 

targeting women with reduced fertility (e.g. women in the first six months post-partum, and 129 

those exclusively breastfeeding, or undergoing fertility treatment) were excluded.  130 

Studies had to measure or report one of the following primary outcomes: 131 

1. Cumulative incidence (proportion of women who became pregnant in a defined time 132 

period), or incidence rate (per person-time) of unintended pregnancy; 133 

2. Cumulative incidence or incidence rate of pregnancy (where intention is not measured). 134 

Unintended pregnancy was defined as any pregnancy considered by the woman to be not 135 

planned, intended or desired at the time of conception,31 as reported either prior to pregnancy 136 

or retrospectively. Such pregnancies may be described by the authors as unintended, unwanted, 137 

undesired, unplanned or mistimed.  138 

Any study design that was able to measure one or more of the primary outcomes was 139 

considered, including both observational and intervention studies. Case studies, ecological 140 

studies, qualitative studies, editorials, and commentaries were excluded. We planned to expand 141 

the inclusion criteria if insufficient studies measuring the primary outcomes were identified, to 142 
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include studies reporting prevalence of pregnancy in the previous 12 months. Cross-sectional 143 

studies were included in the initial screen for this purpose, but were subsequently excluded due 144 

to sufficient longitudinal studies measuring incidence.   145 

Only studies published in English since 1 January 2000 were included.  146 

Search strategy 147 

A systematic electronic search of Medline, Embase, PsychINFO and Popline was undertaken to 148 

identify relevant peer-reviewed articles. Search syntax included, as both Subject Headings and 149 

keywords: synonyms for “sex work”; list of LMICs from the World Bank 30, and synonyms for 150 

“low- and middle-income”; and study design and descriptor terms, e.g. “cohort studies” or 151 

“controlled trials” (full search strategy in supplementary file).  152 

A search for unpublished grey literature was also undertaken, including conference proceedings 153 

and abstracts (via Web of Science and Proquest databases), research theses, and the websites of 154 

relevant non-government organisations, including the Population Council, FHI 360 and 155 

Guttmacher Institute.  156 

The last search was performed on 20 January 2016. Up to two attempts were made to contact 157 

authors when further information was required. Eligible studies recommended by contacted 158 

authors were also included. 159 

Screening and data extraction 160 

Screening of all abstracts, removal of duplicates, and selection of full text articles was conducted 161 

by one researcher, with a random selection of 10% screened in duplicate. Data from a random 162 

sample of 50% of included full text manuscripts were extracted in duplicate. Discrepancies in 163 

eligibility and data extraction were resolved by discussion, with a third researcher arbitrating 164 

when necessary. 165 

Summary estimates were sought rather than individual subject data. Data were extracted 166 

relating to: eligibility criteria; study aims, population and methods; setting and participant 167 
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characteristics at baseline; primary and secondary outcome data for each time point reported; 168 

and quality assessment criteria. In addition to the primary outcomes, the following secondary 169 

outcomes were extracted: incidence of induced abortion (termination of pregnancy); incidence 170 

of birth; and correlates/predictors of pregnancy or unintended pregnancy.  171 

Authors were contacted to provide data relating to the primary outcome when it was not 172 

reported in the paper; for example, the total person-years of exposure. 173 

Quality assessment  174 

Methodological quality of the included studies was assessed using a modified version of the 175 

Joanna Briggs Institute Prevalence Critical Appraisal Tool32 (supplementary file). This tool was 176 

designed to assess studies measuring prevalence or incidence, and can be applied to multiple 177 

study designs. The tool was modified to address specific methodological concerns of our 178 

research question. Given measurement bias could result from infrequent or irregular pregnancy 179 

detection methods, items on these methods were specifically included. We also documented 180 

whether pregnancy incidence was an a priori study objective. 181 

Quality assessment was undertaken in duplicate for 50% of studies, with discrepancies resolved 182 

by discussion. Studies were given a score out of 15 if they measured unintended pregnancy 183 

incidence, and out of 14 if they measured pregnancy incidence (the latter did not include an 184 

item on measurement of intention). Scores were then reported as percentages.  185 

Analysis 186 

We undertook a qualitative narrative synthesis of both primary and secondary outcomes, and 187 

quantitative analysis of primary outcomes using Stata version 13.1 (StataCorp LLC, USA).  188 

Incidence rate (per 100 person-years) was taken as the unit of analysis. In studies reporting 189 

only cumulative incidence, we estimated person-time, censoring women at their first pregnancy, 190 

and assuming that they became pregnant halfway through the study. 191 
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The Mantel-Haenszel I-squared statistic was over 95% for both primary outcomes, so meta-192 

analysis and meta-regression were not performed for all eligible studies, as anticipated. Instead, 193 

sources of heterogeneity were explored using sub-group analyses, and pooled incidence rates 194 

calculated using DerSimonian & Laird random effects models for sub-groups containing more 195 

than two studies and with I-squared of less than 75%. The explored sub-groups were 196 

geographic region, study duration, method of pregnancy measurement (measured regularly vs. 197 

only when indicated) and study design (cohort vs. randomised controlled trial (RCT), and 198 

intervention vs. non-intervention). Interventions included any introduced by the study with the 199 

aim of improving sexual and reproductive health, including contraceptive provision, and 200 

behavioural or biomedical interventions to prevent HIV/STIs. 201 

We assessed study quality as a source of heterogeneity by examining scatter plots and Pearson 202 

correlation coefficients of quality score against incidence rate. We also qualitatively explored 203 

characteristics of different studies, including the following baseline population characteristics 204 

that may have impacted on pregnancy rates: age; contraceptive prevalence; consistent condom 205 

use; number of sex partners; coital frequency; sexually transmitted infection (STI) prevalence; 206 

indicators of gender-based violence; and alcohol and other drug use. 207 

 208 

RESULTS 209 

The initial search yielded 6,523 peer-reviewed and 118 grey literature articles, and 11 210 

identified by hand-searching (e.g. due to recommendations from contacted authors). After 211 

removal of duplicates, this resulted in 3,866 articles (Figure 1). Based on title and abstracts, 750 212 

manuscripts remained for full text screening. Authors were contacted regarding 97 papers, with 213 

responses received for 54, either to determine eligibility or obtain data required for calculation 214 

of incidence rates.  215 

Pregnancy incidence was reported in 12 studies, and was obtained for a further 13 studies after 216 

contacting authors. These 25 studies were reported in 99 papers. Ten studies measured 217 
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unintended pregnancy (outcome 1), and 15 measured pregnancy without specifying intention 218 

(outcome 2); none measured both outcomes.  219 

Fourteen cohort studies were included and eleven randomised controlled trials (table 1). 220 

Pregnancy incidence was not an a priori primary objective for any, but was a secondary 221 

objective for a Rwandan HIV incidence study.33 The majority of studies aimed to test 222 

interventions to prevent HIV or STIs (n=11), or measure HIV incidence (n=8). Six undertook 223 

sub-studies in which they reported pregnancy incidence.34-39 Thirteen studies included an 224 

intervention: three involved provision of diaphragms or female condoms 40-42 and ten were 225 

biomedical or behavioural interventions to prevent HIV/STIs (table 1). The latter included four 226 

studies that reported providing contraceptive counselling37 38 43 44 and one which offered free 227 

contraception when needed45. 228 

  229 
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Table 1: Characteristics of included studies 230 

Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commenced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)* 
Current 

contraceptive 

use* (%) 

Consistent 

condom use* 
Number of 

sex 

partners/ 

frequency 

of sex* 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence* 

Outcome 1: Unintended pregnancy 

Behets 20051  Madagascar 2004  Prospective 
cohort (with 
intervention) 

Assess 
acceptability and 
feasibility of 
diaphragm use 

FSWs who use 
condoms 
inconsistently 

91 28 Any: 47% 

LARC or 
permanent: 
<1% 

0% with clients in 
last month 
(inconsistent use 
was an inclusion 
criterion) 

5 partners 

6 sex acts 

N/A Vaginitis/ PID: 
8%  
TP (RPR): 
27%  

Behets 20082 Author 
Khan 20093 
Penman-
Aguilar 
20114 

Madagascar 2005  RCT (pilot) Assess 
acceptability and 
feasibility of 
diaphragm and 
microbicide use 
for STI prevention 

Women with 
high-risk sex 
behaviours (sex 
work self-
reported: 81% 
current, 100% 
ever) 

192 29 Any (excl. 
condoms): 24% 

0% in last 2/52 
(inconsistent use 
was an inclusion 
criterion) 

 6 casual 
partners 

10 sex acts 

Ever violence from 
casual partner for 
suggesting condom: 
21%  

Ever received more 
money for no 
condom: 38% 

N/A 

Braunstein 

20115 

Braunstein 
20116 

Rwanda 2006  Prospective 
cohort 

Measure HIV 
incidence 

(secondary aims 
included measure 
pregnancy 
incidence) 

HIV-uninfected 
women at high 
risk of exposure 
(94% reported 
current sex 
work) 

397 24 Any: 91% 

LARC or 
permanent: 0% 

21% with clients 

18% with non-
paying partners  

90 partners 
in past 3 
months 

10 clients 
per week  

40 vaginal 
sex acts in 
last month  

Forced sex ever: 
19% 

Alcohol  before sex: 
52% 

CT: 5% 
GN: 12% 
TV: 17% 
TP 
(RPR+TPHA 
pos): 7% 
HSV2: 54% 
 
 

Chersich 

20147 

Author 
Luchters 
20168 

Kenya 
(Mombasa) 

2006  Prospective 
cohort 

Assess HIV 
incidence and 
microbicide trial 
feasibility 

This sub-study: 
investigate links 
between alcohol 
use, and unsafe 
sex and incident 
HIV infection 

FSWs without 
HIV 

386 Mean 25.1 Any (incl. 
consistent 
condom use): 
57.1% 
LARC: 3.0% 
Permanent: 0% 

21.3% in last 3 
months 

 N/A Hazardous or 
harmful drinking: 
26.8%  

Ever had abortion: 
21% 

N/A 

Deschamps 

20169 

Deschamps 
201310 

Haiti, Puerto 
Rico, 
Dominican 
Republic 

2009  Prospective 
cohort 

Assess feasibility 
of establishing a 
high-risk cohort 
for HIV vaccine 
trials 

This sub-study: 
assess retention, 
HIV and 
pregnancy 
incidence and risk 
behaviours 

FSWs without 
HIV 

634 24 ¥ Permanent: 
10.0% 
(excluded from 
pregnancy 
analysis) 

Others not 
reported 

0.5% in last 6 
months  

447 
partners in 
last 6/12 ¥ 

Forced sex by client 
in last 6m: 37.1%  

Heavy drinker: 
38.8% 

Drug use: 14.0% 

 

Gaffoor 

201311 

Author 
Skoler-
Karpoff 
200812 

South Africa 
(one site of 
a multisite 
trial) 

2004  RCT (phase 3, 
double blind, 
placebo-
controlled) 

Test safety and 
efficacy of the 
microbicide 
Carraguard for 

HIV-uninfected 
sexually active 
women (3% 
FSWs) 

41 ¶ ¶ N/A  ¶ N/A  ¶ 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commenced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)* 
Current 

contraceptive 

use* (%) 

Consistent 

condom use* 
Number of 

sex 

partners/ 

frequency 

of sex* 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence* 

HIV prevention 

This sub-study: 
describe the 
prevalence and 
associations of 
forced sex 

Lara 200913 Author Dominican 
Republic 

2006  Prospective 
cohort (with 
intervention) 

Assess 
acceptability of 
the female 
condom and 
diaphragm, 
determinants of 
use, and impact on 
unprotected sex 

FSWs 243 58.8% 
aged 20-29 

Any (excl. 
condoms): 
22.2% 
Permanent: 0% 

66% in last month   N/A Ever had abortion: 
70% 

HIV: 1% 

CT: 13% 
GN: 2% 
TP (VDRL): 
8% 

McClelland 

200814 

Author 
Martin 
199815 
McClelland 
200816 
McClelland 
200917 

Kenya 
(Mombasa) 

2003  RCT (placebo-
controlled, 
nested in an 
open cohort 
study) 

Test efficacy of 
monthly periodic 
presumptive 
antibiotic 
treatment at 
reducing 
incidence of 
vaginal infections 
and promoting 
vaginal 
Lactobacillus 
colonization 

HIV-uninfected 
FSWs 

310 32 Any (excl. 
condoms): 
35.5% 
LARC: 3.6% 
Permanent: 
2.9% 

Median 100% 
coverage of sex acts 
in past week¥ 

1 partner 

1 sex act ¥ 

N/A GN: 0.3% 
TV: 1% 
Cervicitis 
(microscopy): 
0.6% 
HSV-2: 74% 
BV: 34.5% 

Peterson 

200718 

Author 
Macqueen 
200719 

Ghana, 
Cameroon,  
Nigeria 

2004  RCT (phase 2, 
double blind, 
placebo-
controlled) 

Investigate safety 
and preliminary 
effectiveness of 
tenofovir 
disoproxil 
fumarate in 
preventing HIV 
infection 

HIV-uninfected 
women who 
work in hotels, 
bars, markets in 
high HIV 
transmission 
areas (areas 
known for sex 
work) 

936 Mean 23.6 
¥ 

Any (excl. 
condoms): 
7.22% 
LARC: <2% 
Permanent: 
<2% 

N/A Mean 21 
partners in 
30 days 

Mean 12 
coital acts 
per week 

N/A Any STI in last 
6 months 
(self-
reported): 
41.2% 

Watson-Jones 

200820 

Author 
Odutola 
201221 

Tanzania 2004  RCT (double 
blind, placebo-
controlled) 

Determine 
whether HSV-2 
suppressive 
therapy reduces 
the risk of HIV 
acquisition and 
genital shedding 
of HIV 

Female workers 
at food and 
recreational 
facilities at risk 
of HIV (38% 
FSWs) 

499 ¶ ¶ ¶ ¶ ¶ ¶ 

Outcome 2: Pregnancy (intention not specified) 

Bazzi 201522 Author 
Syvertsen 
201223 

Mexico 2010  Prospective 
cohort 

Identify time 
varying 
risk factors for STI 
acquisition within 
FSWs’ intimate 

FSWs with drug 
use history, and 
their steady 
male partners 

212 33 Any (excl. 
condoms): 
53.3% 
LARC: 12.3% 
Permanent: 

Often or always: 
56% 

N/A In last year: 
Physical assault by 
partner: 41% 
Sexual coercion in 
relationship: 9% 

HIV: 2.6% 

CT: 5.9% 
GN: 1.2% 
TP (active): 
1.4% 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commenced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)* 
Current 

contraceptive 

use* (%) 

Consistent 

condom use* 
Number of 

sex 

partners/ 

frequency 

of sex* 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence* 

partnerships 25.5% In last 6 months: 
Hazardous 
drinking: 23% 
IV drug use: 62% 

Any STI 8% 

Duff 201724 Author 
Page 201325 
Couture 
201126 

Cambodia 2009  Prospective 
cohort 

Estimate HIV and 
STI prevalence, 
incidence and 
associated factors 

This sub-study: 
describe 
contraceptive 
utilization and 
correlates of 
incident 
pregnancy 

Young women 
who practice SW 
and/or have 
multiple 
partners (all 
those recruited 
had practiced 
SW) 

220 60.3% 
aged 25-29 

Any hormonal 
(not LARC): 
10.8% 
LARC: <1.0% 

N/A 4 partners 
in last 
month 

In last year: 
Physical or sexual 
violence by client: 
26.0% 
Intimate partner: 
20.1% 

In last 3 months: 
Stimulant drug use: 
27.0% 
Abortion: 11.3% 

HIV: 16.2% 

Feldblum 

200727 

Feldblum 
200528 
Hoke 
200729 

Madagascar 2001  RCT Assess impact of 
two condom 
promotion 
interventions 

This sub-study: 
estimate 
pregnancy 
incidence rate and 
predictive factors 

FSWs 935 Mean 28.3 Any highly 
effective (excl. 
condoms): 
16.3% 

No unprotected sex 
with any partners: 
13.2% 

Mean 5-6 
partners 

N/A CT: 14.6% 
GN: 21.7% 
TV: 11.7% 
Any STI: 
36.1% 
¥ 

Kaewkungwal 

201330 

Rerks-
Ngarm 
200931 

Thailand (2 
provinces) 

2003  RCT (multisite 
double blind 
placebo-
controlled) 

Assess the efficacy 
of 2 vaccines to 
prevent HIV 

This sub-study: 
determine the 
qualities and 
outcomes of 
women's 
participation 

HIV-uninfected 
women (5% 
FSWs) 

318 N/A N/A ¶ N/A ¶ N/A 

Kaul 200432 Yadav 
200533 
Fonck 
200034 

Kenya 
(Nairobi) 

1998  RCT (double 
blind placebo-
controlled 

Assess impact of 
monthly PPT on 
HIV and STI 
incidence 

HIV-uninfected 
FSWs 

430 28.6 ¥ Any hormonal 
(not LARCs): 
39.1% 

17.2% with casual 
partner ¥ 

15.4 
partners ¥ 

Daily alcohol: 
47.6% 
Ever IV drug use: 
4.1% 

CT: 9.9% 
GN: 10.3% 
TV: 12.2% 
TP: 4.4% 
HSV2: 73.9% 
BV: 51.1% 
 

Liu 201535 Author China 2009  Cluster-RCT Assess the impact 
of a preventive 
intervention for 
FSWs on condom 
use with clients 
and partners 

FSWs 750 Mean 27.8 
¥ 

LARC: 29.9% 43.6% in past 
month 

Mean 8.3 
clients ¥ 

N/A CT: 14.0% 
GN: 3.3% 
TP: 1.3% 
Any STI: 
16.9% 

McClelland 

201136 

Author 
Martin 
199815 

Kenya 
(Mombasa) 

1993  Open cohort Assess HIV-1 
incidence and 
relationships 

HIV-infected 
FSWs 

898 31 Any (excl. 
condoms): 
43.0% 

55% in past week 1 partner 

2 sex acts 

N/A N/A 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commenced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)* 
Current 

contraceptive 

use* (%) 

Consistent 

condom use* 
Number of 

sex 

partners/ 

frequency 

of sex* 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence* 

McClelland 
201037 

between 
hormonal 
contraception, 
STIs and HIV 

Ths sub-study: 
examine 
relationship 
between risk 
behaviour and 
biologic outcomes 
(STI, pregnancy, 
seminal fluid 
deposition) 
among HIV-
positive FSWs 

LARC: 2.34% 
Permanent: 
2.67% 

Price 201238 Author Kenya 
(Nairobi, 
Kilifi) 

2005  Prospective 
cohort 

Describe 
populations at 
risk of HIV, 
including HIV 
incidence, in 
preparation for 
HIV trials 

HIV-uninfected 
women and men 
at risk of HIV 
(75% of women 
were FSWs) 

515 ¶ N/A N/A N/A ¶ Any non-
ulcerative STI: 
9.1% 
Genital ulcers: 
1.5% 
TP: 0.6% 
Any STI: 
10.6% 

Priddy 201139  Kenya 
(Nairobi) 

2008  Prospective 
cohort 

Assess HIV risk 
behaviour & 
incidence, 
STI prevalence, 
vaginal practices, 
and retention  

HIV-uninfected 
FSWs 

200 Mean 28 Any non-
barrier method: 
52.0% 
LARC: 3.0% 
Permanent: 
1.0% 

N/A (only reported 
sometimes/always 
use) 

Mean per 
day: 

2.4 regular 
clients 

1.9 casual 
clients 

Sexual/physical 
violence related to 
SW in last month: 
19.5%  

Sometimes/always 
paid more for no 
condom: 29.0% 

Sometimes/always 
has sex while 
intoxicated: 31.5% 
 

CT: 5.5% 
GN: 6.0% 
TV: 9.0% 
TP: 2.5% 
HSV2 
(antibody): 
72.0% 
BV: 38.0% 

Robb 201640 Author 
Rono 
201041 

Kenya, 
Tanzania, 
Uganda 

2009  Prospective 
cohort 

Describe the 
trajectory of acute 
HIV infection 

HIV-uninfected 
women and men 
at high risk for 
HIV (64% FSWs) 

1463 N/A Any hormonal 
(incl. implant): 
36.5% 
IUD: 0.5% 
Permanent: 
0.5% 

32.6% with clients  

20.3% with non-
paying partners  

N/A Abortion in last 3 
months: 0.43% 

N/A 

Strathdee 

201342 

Author 
Vera 201243 
Gaines 
201344 

Mexico 2008  RCT (four-arm 
factorial) 

Determine 
effectiveness of 
two behavioural 
interventions to 
reduce sexual and 
injecting risk 

HIV-uninfected 
FSWs who inject 
drugs 

584 33 Any (excl. 
condoms): 
39.3% 
LARC: 25.3% 
Permanent: 
17.8% 

14.9% with regular 
clients 
11.7% with casual 
clients 

30 clients 
per month 

51 paid sex 
acts per 
month 

N/A CT:12.0% 
GN: 2.2% 
TV: 33.6% 
TP (active): 
8.4% 

Van Damme 

200245 

Author 
Vandebosch 
200446 

Benin, Cote 
d'Ivoire, 
South Africa, 

1996  RCT (multisite 
triple blind 
placebo-

Determine 
effectiveness of 
nonoxynol-9 

HIV-uninfected 
FSWs 

892 26 N/A N/A(only reported 
use of condom in 
>=50% of sex acts) 

3 partners 
per day 

N/A CT: 4.4% 
GN: 5.1% 
TV: 3.5% 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commenced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)* 
Current 

contraceptive 

use* (%) 

Consistent 

condom use* 
Number of 

sex 

partners/ 

frequency 

of sex* 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence* 

Ramjee 
200547 

Thailand controlled; 
open cohort 
design i.e. 
continuous 
enrolment) 

microbicide in 
prevention of HIV-
1 

TP: 11.2% 

Van 

Loggerenberg 

200848 

Author 
Naicker 
201549 

South Africa 
(Durban) 

2004  Prospective 
cohort 

Understand HIV-1 
subtype C 
acquisition, 
pathogenesis and 
disease 
progression 

This sub-study: 
describe cohort 
characteristics 
and HIV-incidence 
rates, and report 
challenges in 
establishing and 
maintaining the 
cohort 

HIV-uninfected 
women who 
practice SW 
(79%) and/or 
have multiple 
partners 

193 Mean 34.3 N/A 53.9% with casual 
partners 

20.4% with steady 
partners 

2 partners 
per week 

N/A Any STI (CT, 
GN, TV, MG, 
TP, HSV2): 
31.3% 

Vandepitte 

201350 

Author 
Vandepitte 
201151 

Uganda 
(urban 
slum) 

2008  Prospective 
cohort 

Understand 
dynamics of HIV 
and STI infections 
among FSWs 

This sub-study: 
investigate 
patterns of 
clearance and 
recurrence of 
untreated M. 
genitalium 
infection 

FSWs  1027 Mean 26 N/A 59.8% in last month At least 
daily sex 
for money: 
50.5% 

Problem drinking: 
55.7% 

MG: 14% 

Vielot 201552 Author Kenya 
(Nairobi) 

2009  Prospective 
cohort 

Compare the 
duration of high 
risk HPV infection 
among FSWs by 
exposure to STIs, 
using a highly 
sensitive 
biomarker assay 

FSWs 350 28 LARC: 15.5% 
Permanent: 
2.1% 

Most of the 
time/always: 

73.8% with clients  

24.6% with non-
paying partners 

10 partners 
per week 

N/A HIV: 24.0% 

CT: 3.8% 
GN: 2.3% 
TV: 7.3% 
MG: 12.8% 

*‘Author’ indicates additional data was obtained from the author. Other references listed here reported on the same study and were used for data extraction. 231 

*Median unless specified 232 

*Any = modern contraceptive method including condoms, unless specified; LARC = long-acting reversible contraception (implants or IUDs); Permanent = any method of permanent contraception, e.g. tubal ligation or hysterectomy 233 

*Always uses condoms (unless specified) 234 

*Median number per week unless specified. Sex partners may be paying, non-paying, regular or casual, unless specified.  235 

*CT = Chlamydia trachomatis; NG = Neisseria gonorrhoeae; TV = Trichomonas vaginalis; TP = Treponema pallidum (syphilis); HSV2 = Herpes simplex virus type 2; BV = Bacterial vaginosis; MG = Mycoplasma genitalium 236 

N/A: Not measured or reported, data not available from author  237 

¶ Not disaggregated by sex work status 238 

¥ Reported results segregated by sub-group; data presented are overall estimates  239 
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Most RCTs in this review required women to remain non-pregnant for continuation38 41 43 45-49 240 

and although only six RCTs specifically mentioned providing contraceptive counselling or 241 

methods, others may have offered a larger package of services that was not reported. 242 

The majority of studies (n=19) took place in sub-Saharan Africa, most frequently in Kenya (n=8; 243 

table 1). There were also studies from the Americas (Mexico and the Caribbean), and East Asia 244 

(China, Thailand and Cambodia). All except three 38 45 50 took place in urban settings. The study 245 

areas were frequently informal housing settlements, low-income areas or environments known 246 

for sex work and/or drug use.  247 

Sex work was mainly defined as exchange of sex for money or goods (n=12) or money alone 248 

(n=4). In five studies, sex workers were self-identified, in two they were members of 249 

communities or working in areas known for commercial sex work38 47, and in two no definition 250 

was provided49 51. Eighteen studies involved FSWs exclusively; the remainder targeted women 251 

with high-risk sexual practices or at high risk of HIV. These studies either reported pregnancy 252 

incidence in the sex work sub-group,38 43 45 52 or FSWs constituted more than two-thirds of the 253 

sample.33 41 50 53 Fourteen studies were restricted to women without HIV at baseline, and one 254 

study to women living with HIV.39 255 

Most studies (n=15) were conducted for one to two years, although they ranged from a one 256 

month pilot RCT41 to a 15-year open cohort study.39 The studies reporting pregnancy (intention 257 

undefined) tended to be of longer duration than those reporting unintended pregnancy (median 258 

duration 24 and 12 months, respectively; table 2).   259 
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Table 2: Results (in ascending order of incidence) 260 

Study Incidence rate (per 100py) 95% Confidence interval Person-years of exposure Duration (months) Measurement of pregnancy Frequency of measurement Quality (%) 

Unintended pregnancy  

McClelland 2008 7.2 4.5 – 10.9 305.4 12 Urine test Monthly 40 

Watson-Jones 2008  11.8 9.7 – 14.5 796 30 Urine test Quarterly on suspicion only 53 

Gaffoor 2013 13.4 6.1 – 25.4 67.2 24 Urine test Quarterly 20 

Behets 2008 20.7 4.3 – 60.5 14.5 1 Urine test Weekly  27 

Braunstein 2011 26.3 21.9 – 30.7 528.5 24 Serum test 6-monthly for 1 year + 1 measurement in 2nd 
year 

60 

Deschamps 2016 27.3 23.3 – 31.7 615.6 18 Test (unspecified) 6-monthly 67 

Chersich 2014 28.0 22.6 – 34.3 335.8 12 Urine test Quarterly  60 

Peterson 2007 51.7 44.9 – 59.3 400 12 Urine test Monthly 40 

Behets 2005 53.0 21.0 – 110.0 13.2 2 Urine test Monthly  40 

Lara 2009 59.6 41.7 – 82.5 60.4 4 Urine test Monthly 40 

Pregnancy (intention not specified) 

Robb 2016 2.0 1.4 – 2.9 1619.6 24 Self-report Quarterly on suspicion only 21 

McClelland 2011 2.7 2.1 – 3.5 2259.3 15 year open cohort £ Urine test Monthly on suspicion only 21 

Bazzi 2015 3.3 1.4 – 5.2 359.6 24 Self-report 6-monthly 43 

Strathdee 2013 5.9 4.1 – 8.4 540.1 12 Self-report 4-monthly 36 

Van Loggerenberg 2008 8.5 5.6 – 11.5 376.5 24 Urine test Monthly on suspicion only 36 

Van Damme 2002 8.6 6.7 – 10.8 837.5 <=24£ Urine test Quarterly 29 

Vielot 2015 12.6 9.7 – 16.1 500.8 24 Urine test Quarterly on suspicion only 50 

Kaul 2004 13.5 11.3 – 16.1 968.0 <=48£ N/A N/A 21 

Priddy 2011 14.2 7.6 – 24.3 91.5 6 Urine test Quarterly 36 

Price 2012 14.5 12.0 – 17.5 784.0 48 Urine test Quarterly 43 

Liu 2015 15.2 10.4 – 21.5 210.3 6 Self-report Quarterly 71 

Kaewkungwal 2013 15.8 13.0 – 19.0 721.0Ω 42 Urine test N/A 43 

Vandepitte 2013 18.3 16.2 – 20.6 1467.0 >=24£ Urine test N/A 50 

Duff 2017 22.0 16.3 – 30.1 186.4 12 Self-report Quarterly 50 

Feldblum 2007 23.4 20.6 – 26.5 1067.5 18 Urine test 6-monthly on suspicion only 43 

£ Duration varied for different participants 261 

N/A: Not measured or reported, data not available from author 262 

Ω Person-time estimated by:  263 

Person-time = (n_FSWs * yrs * retention) - (n_preg * yrs/2) 264 

Where: n_FSWs = number of FSWs enrolled; yrs = study duration in years; retention = retention rate; n_preg = number of women who became pregnant 265 

We could not use the approach advocated by Vandenbrouke et al53 as average follow up time among FSWs was not known.  266 
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Baseline population characteristics   267 

Most study populations had a median of five to eight years of education, and the majority of 268 

women were supporting at least one financial dependent (table 1). Median duration in sex work 269 

was three to five years for most study populations, with one notable exception of 14 years in a 270 

study in Mexico.44 Concurrent non-paying sex partners were common, reported by 30-100% of 271 

women in 12 studies. 272 

Permanent and long-acting reversible contraceptive use was around one per cent in most 273 

studies in Africa, with only one study in Kenya reporting significantly higher coverage 274 

(17.5%).51 By contrast, coverage was greater than 30% in China54 and Mexico.44 55 Consistent 275 

condom use was measured using diverse metrics, but was generally low, and very low with non-276 

paying partners. Most studies reported frequent sex with multiple partners, and few reported a 277 

median of less than five partners per week.36 39 46 53 High rates of gender-based violence were 278 

noted in all studies in which this was measured, as well as physical or financial pressure not to 279 

use condoms.41 56 280 

While the factors described generally contributed to high baseline pregnancy risk, several 281 

studies included FSW with notably lower risk profiles. For example, two studies were part of a 282 

large Kenyan open cohort, in which participants had few partners and sex acts per work, older 283 

median age and lower STI prevalence than the other studies.39 46 In addition, a number of 284 

studies provided insufficient information to assess population risk for pregnancy. 285 

STIs, other than HIV, were prevalent with one study reporting up to 36% of the study 286 

population having at least one STI on biological testing.37 57 HIV prevalence was reported in four 287 

studies and varied from 24% in Kenya51 to less than 3% in Mexico55 and Dominican Republic.42 288 

Methodology and quality assessment 289 

Quality scores, as percentages of the available total, are presented in table 2. The median quality 290 

score was 40% (inter quartile range (IQR)=36-50%). Four studies scored 60% or greater; three 291 
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of these measured unintended pregnancy33-35 and one measured pregnancy (undefined).54 Most 292 

studies scored poorly in the external validity and selection bias categories. 293 

Measurement bias was an issue for some studies. Pregnancy was tested regularly in all but one45 294 

of the unintended pregnancy studies; in contrast, five pregnancy (undefined) studies only 295 

measured it if suspected by the clinician or participant. Five of the pregnancy (undefined) 296 

studies measured pregnancy using self-report rather than a biological test.  297 

Incidence of pregnancy 298 

Incidence rate was reported by 14 studies, and calculated for the remainder based on the 299 

available data, with the number of women who became pregnant as the numerator and person-300 

years as the denominator. Women were censored at the time they became pregnant. The one 301 

exception was Deschamps et al,34 who counted multiple pregnancies, and subtracted pregnancy 302 

time from total person-time.  303 

Unintended pregnancy incidence rate (outcome 1) varied widely between studies, ranging from 304 

7.2 to 59.6 pregnancies per 100 person-years (table 2; figure 2). The median rate of the 10 305 

studies was 26.8, and seven reported a rate of greater than 20 per 100 person-years.  306 

Incidence rate of pregnancy (intention not specified – outcome 2) also varied widely, but rates 307 

were lower overall than unintended pregnancy, ranging from 2.0 to 23.4 per 100 person-years 308 

(table 2). The median rate of the 15 studies was 13.5, and only two reported a rate of greater 309 

than 20 per 100 person-years. 310 

Meta-analyses 311 

Random effects meta-analyses were performed for the two primary outcomes. Heterogeneity 312 

was high, with I-squared statistic over 95% for both outcomes.  313 

Incidence of unintended pregnancy 314 

Sub-group analyses for incidence of unintended pregnancy showed that study design (RCT 315 

versus cohort as well as presence/absence of an intervention) and study duration were 316 
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important sources of heterogeneity. Geographical region and pregnancy measurement method 317 

did not explain the high heterogeneity.  318 

The cohort studies were more homogenous than the RCTs (I-squared=63.9% and 96.8% 319 

respectively), and had higher pooled incidence of unintended pregnancy (figure 3).  320 

 Heterogeneity due to study design was further explained by examining whether or not the 321 

study provided an intervention. The three cohort studies that did not involve an intervention 322 

had very low heterogeneity (I-squared=0%), and the pooled estimate for these studies was 27.1 323 

unintended pregnancies per 100 person-years (95%CI=24.4-29.8; figure 4). These three studies 324 

scored at least 60% on quality assessment (table 2).  325 

Sub-group analysis was also performed for long versus short study duration. The three studies 326 

of less than one year duration were more homogenous (I-squared=59.1%), and had much 327 

higher incidence (44.5 per 100 person-years) than longer studies (figure 5).  328 

Quality was not found to be a source of heterogeneity, as no relationship was demonstrated 329 

between study quality score and unintended pregnancy incidence rate (Pearson correlation 330 

coefficient 0.01; scatter plot not shown). 331 

Incidence of pregnancy (intention not defined) 332 

Sub-group analyses showed that study duration and geographic region were sources of 333 

heterogeneity for rates of pregnancy where intention was not known. Pregnancy measurement 334 

method and study design characteristics did not account for any heterogeneity for this outcome. 335 

There were only two studies of less than one year duration54 56 (I-squared 0%). As with the 336 

unintended pregnancy outcome, these studies had a higher pooled incidence than studies of 337 

more than one year duration (14.9 vs. 11.4 per 100 person-years).   338 

A sub-analysis of geographic region showed that studies from Asia and the Americas (both in 339 

Mexico) were more homogenous (I-squared=29.8% and 68.1% respectively) than those from 340 
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sub-Saharan Africa (I-squared=98.3%). The pooled incidence of pregnancy was higher in Asia 341 

(16.8 per 100 person-years) and lower in Mexico (4.8 per 100 person-years; figure 6). 342 

A scatter plot demonstrated a weak positive relationship between quality score and incidence 343 

rate (plot not shown; Pearson correlation coefficient 0.55). 344 

Secondary outcomes 345 

Three studies assessed pregnancy outcomes for FSWs (table 3). In two of the studies, outcomes 346 

were unknown for about 25% of pregnancies (in the Caribbean34 and Madagascar,37) resulting 347 

in underestimates of birth and abortion incidence. Abortion accounted for less than 20% of 348 

pregnancies with known outcomes. In contrast, in the third study, a multi-country study, 49 over 349 

85% of women who became pregnant (intention undefinfed) reported an abortion.  350 

Study Site Outcome Incidence 

of 

pregnancy 

Incidence 

of birth 

Incidence 

of 

abortion 

Abortion (as 

proportion 

of 

pregnancies 

with known 

outcome) 

Deschamps 

2016 

Haiti, 
Puerto 
Rico, 
Dominican 
Republic 

Unintended 

pregnancy 

27.3 15.1 3.1 16% 

Feldblum 

2007 

Madagascar Pregnancy 

(undefined) 

23.4 11.9 3.0 17% 

Van 

Damme 

2002 

Benin, Cote 
d’Ivoire, 
South 
Africa, 
Thailand 

Pregnancy 

(undefined) 

8.6 Not 

measured 

7.4 >85% 

Table 3: Incidence of abortion and birth 351 

Four studies developed multivariate regression models to determine the predictors of 352 

pregnancy37 39 or unintended pregnancy.5 34 Common findings were that younger age was 353 

associated with higher pregnancy incidence,5 34 37 and that highly effective contraceptive use37 354 

and consistent condom use37 39 were protective; however one study in Kenya found that using 355 

condoms at the exclusion of other methods was a risk factor.5 Having a main or emotional 356 

partner increased the odds of unintended pregnancy,5 34 but not of pregnancy (undefined).37 39 357 
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Deschamps et al noted some additional associations, including recreational drug use and male 358 

partners having other sex partners being protective against pregnancy. Only one study assessed 359 

reproductive history and income,5 and none considered HIV status, as potential predictors or 360 

confounders.  361 

 362 

DISCUSSION 363 

This review found that of the many studies examining FSWs’ sexual and reproductive health in 364 

LMICs, very few have measured pregnancy, and even fewer have assessed pregnancy intention. 365 

While incidence varies widely between included studies, it is sufficiently high in most low- and 366 

middle-income contexts to constitute a significant health and social issue for FSWs.  367 

Study design impacted on unintended pregnancy rates, with a lower rate seen in RCTs (20.8 per 368 

100 person-years) than cohort studies (29.6 per 100 person-years). Most RCTs in this review 369 

required women to remain non-pregnant for continuation38 41 43 45-49 and although only six RCTs 370 

specifically mentioned providing contraceptive counselling or methods, others may have 371 

offered a larger package of services that was not reported.  372 

To better understand the influence of services provided by studies, we compared studies that 373 

provided any intervention with those that did not, and found that the three studies in the latter 374 

category had very low heterogeneity and high pooled unintended pregnancy incidence (27 per 375 

100 person-years). As non-intervention cohort studies with quality scores of at least 60%, these 376 

were arguably the best designed to answer the review question and included the only study for 377 

which pregnancy incidence was a stated study objective.33 378 

The included studies may have under-estimated population incidence of pregnancy, for several 379 

reasons. First, studies that only tested for pregnancy on suspicion could have missed early 380 

pregnancies or failed to ascertain the need to test. Second, pregnancies occurring between study 381 

visits and ending in spontaneous or induced abortion may have been missed. Third, social 382 

desirability bias is likely to influence self-reporting of pregnancy in studies using that measure. 383 
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Fourth, participants may have joined some studies in order to access services, potentially 384 

receiving superior family planning services than would otherwise be accessible. Finally, there 385 

may be selective loss to follow up among women who become pregnant, particularly in drug 386 

trials requiring women to remain non-pregnant for continuation.38 41 43 45-49 It is possible that 387 

these factors were more prominent in the studies measuring pregnancy without defining 388 

intention, contributing to the surprising finding that this outcome had generally lower incidence 389 

rates than unintended pregnancy.  390 

Some ‘unintended’ pregnancies may in fact have been intended, because women may have been 391 

unsure about their intention or it changed over time.28 Only one study assessed intention 392 

repeatedly,35 and none used a validated instrument designed to measure this complex latent 393 

construct.58 Some participants may have wanted a pregnancy, but felt pressure to say otherwise, 394 

depending on the social environment, external and internal stigma, and the study design; for 395 

example, if they wanted to access HIV prevention services through the study, but inclusion was 396 

restricted to those not wanting to get pregnant.  397 

Conversely, it is likely that most women in the unspecified category (outcome 2) who became 398 

pregnant may not have intended to do so. During recruitment for a pregnancy prevention 399 

intervention trial with FSWs in Kenya6, less than 1% of those interested in taking part were 400 

planning to get pregnant in the next year (unpublished data). Similarly, in a cohort study 401 

included in this review, only 4% of participants expressed an intention to get pregnant at some 402 

point during the 12-month follow up5 59. A study in South Africa found a higher proportion 403 

(10%) wishing to conceive, but this is still a small minority of FSWs. While immediate 404 

pregnancy intentions may be low, however, future fertility preferences are likely to be 405 

comparable to other women60, and several authors have highlighted the need for appropriate 406 

services that promote safe conception and address FSWs’ need for different forms of protection 407 

with different partners23-25 60.  408 
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Quality scores were low, but it is important to note that we were assessing how well the studies 409 

answered our research question, rather than their own stated objectives. However, there was a 410 

notable absence of well-described sampling and recruitment techniques, suggesting that study 411 

populations may have been poorly representative of local FSW populations. This may have 412 

underestimated pregnancy incidence, as more marginalised members of the population, who 413 

are at greater sexual risk, are harder to reach and recruit by convenience or snowball methods. 414 

Indeed, the only study to use a random sampling approach found moderately high incidence of 415 

pregnancy (undefined; 15 per 100 person-years), despite 30% IUD coverage in this 416 

population.54 Furthermore, inclusion criteria limiting more than half of the studies to HIV 417 

negative women contributed to selection bias, particularly in sub-Saharan African studies, 418 

where HIV prevalence among FSWs is estimated at 37%.61 This may partly explain the 419 

observation that pregnancy incidence in sub-Saharan Africa was lower than Asia, despite the 420 

fact that total population fertility rates are lower in Asia. Higher quality scores seen in the Asian 421 

studies may also account for this discrepancy.  422 

Quantitative analysis identified study duration as a clear contributor to heterogeneity in both 423 

outcomes. Incidence decreased over time, both in the sub-analysis, and within studies that 424 

reported incidence at multiple time points.33 37 This is due in part to the analytical approach, 425 

taken by all but one study,34 of censoring women’s person-time when they first become 426 

pregnant. As study subjects at highest risk fall pregnant early, they are censored early and 427 

cannot contribute additional pregnancies to the numerator. The remaining lower-risk women 428 

are less likely to experience the outcome. The same phenomenon has been observed in closed 429 

cohorts with the outcome of HIV incidence.62 In addition, sexual risk behaviours often reduce 430 

over time in longitudinal studies, because of social desirability bias or health education from 431 

study participation,34 38 or attrition bias,63 which may have been a factor for twelve studies in 432 

this review with low or unreported retention rates among FSWs.  433 

While measurement bias did not emerge as a significant source of heterogeneity, there was 434 

ambiguity in the reporting of pregnancy measurement, and it was often dependent on authors’ 435 
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recollections. There was a weak positive association between study quality and incidence rates 436 

in the pregnancy (undefined) group. The lack of clear relationship may be because quality issues 437 

can result in either an under-or overestimate of incidence.  438 

Limitations  439 

This review had a number of limitations. Foremost was the inclusion of studies in which 440 

(unintended) pregnancy incidence was not an a priori objective, which was the case for all but 441 

one. This likely resulted in methodological issues affecting participant selection and pregnancy 442 

measurement.  443 

We also adopted a broad approach to other inclusion criteria. Several studies conducted in the 444 

late 1990s and early 2000s were included, which may be problematic as family planning 445 

coverage has grown and fertility rates declined since that time. The heavy reliance on authors to 446 

provide unreported data was a limitation and may have introduced bias, and older data often 447 

could not be accessed.  448 

We used a broad definition of sex work, which may have increased the heterogeneity of the 449 

outcomes. However, this definition reflects the reality that there are many reasons for women 450 

to sell sex, which depend on local laws, culture and economies, and to arbitrarily limit to full 451 

time sex workers, for example, may exclude studies of ‘hidden’ FSWs who are often especially 452 

vulnerable.64 65 453 

Our analysis was limited by high heterogeneity, which prevented us from pooling overall rates 454 

or performing meta-regression to tease out the influence of different variables. Heterogeneity 455 

was not fully explained by sub-analyses, and may in part be due to the low number of studies, 456 

low quality (with two-thirds of studies scoring less than 50%), and incomplete data on risk 457 

factors. Variations in baseline population risk probably contributed significantly to 458 

heterogeneity, but these could not be quantified due to the incomplete and/or inconsistent 459 

measurement of risk factors between studies. Cultural, legal and economic contexts, such as 460 

cultural norms around motherhood and abortion law, also vary considerably between the 461 
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different settings in which studies took place, and influence fertility preferences, expression of 462 

pregnancy intention and access to prevention methods and abortion. These contextual factors 463 

could not be accounted for in our analysis. 464 

Another limitation was that we were unable to directly compare rates of pregnancy between 465 

FSWs and other populations. Very high pregnancy incidence has been observed in HIV studies 466 

among women not categorised as sex workers,66 67 however these women were at high risk for 467 

HIV for other reasons (e.g. multiple partners). Among the general population, unintended 468 

pregnancy incidence is estimated at 5.4 per 100 person-years in the developing world, and 8 in 469 

Africa, substantially lower than the rates among FSWs presented here. Of the three studies in 470 

this review which reported incidence for a broader study population as well as an FSW 471 

subgroup, two reported higher incidence38 43 and one reported approximately equal incidence45 472 

in the FSW sub-group compared to the whole study population.  473 

Conclusion 474 

Ultimately, this review demonstrates a concerning lack of research on an issue which is a 475 

priority for many FSWs in low-resource settings. This is surprising, as we found many studies 476 

on HIV incidence and prevention in this population, for which unintended pregnancy is both 477 

relevant to the primary outcome and may indicate overall sexual risk. There has been a modest 478 

increase in family planning availability for women in many countries since the early 2000s,68 69 479 

however this has not been accompanied by research on whether additional services have 480 

reached FSW populations, or impacted on pregnancy rates. Access to family planning, 481 

particularly long-acting reversible contraceptives, may be improved by better targeting of FSWs 482 

through mobile outreach70 and integration with existing FSW-specific HIV prevention services, 483 

and by careful training of health workers and community workers in contraceptive counselling 484 

and follow-up.70  485 

This review found that studies measuring pregnancy incidence among FSWs were of low overall 486 

methodological quality and had highly varied results, but that unintended pregnancy incidence 487 
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was high overall and, based on available data, higher than the general population. There is an 488 

urgent need for quality research on unintended pregnancy incidence, the effectiveness of 489 

interventions to reduce it, and the best models of reproductive health service provision for this 490 

large and stigmatised population.  491 
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Figure 1: PRISMA flow diagram of search results and inclusion of studies after review  
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Figure 2: Incidence rates (per 100 person-years) for studies reporting unintended pregnancy  
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Figure 3: Forest plot showing sub-group analysis of unintended pregnancy incidence rates (per 100 person-
years) by RCT vs. cohort study design  
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Figure 4: Forest plot showing sub-group analysis of unintended pregnancy incidence rates (per 100 person-
years) by intervention vs. no intervention  
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Figure 5: Forest plot showing sub-group analysis of unintended pregnancy incidence rates (per 100 person-
years) by study duration (cut-off one year)  
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Figure 6: Forest plot showing sub-group analysis of pregnancy (undefined) incidence rates (per 100 person-
years) by geographic region  

 

185x154mm (300 x 300 DPI)  

 

 

Page 44 of 58

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-021779 on 17 S

eptem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

1 

 

Supplementary File 

Incidence of unintended pregnancy among female sex workers in low- and middle-income 

countries: a systematic review and meta-analysis 

 

1. Complete search strategy 

Medline search 19 Jan 2016 

1. exp cohort studies/ or exp controlled before-after studies/ or exp cross-sectional studies/ or exp historically 

controlled study/ or exp interrupted time series analysis/ or exp feasibility studies/ or exp pilot projects/ or exp 

control groups/ or exp cross-over studies/ or exp double-blind method/ or exp random allocation/ or exp single-

blind method/ 

2. exp clinical trial/ or exp observational study/ or exp comparative study/ or exp evaluation studies/ or exp 

multicenter study/ 

3. exp Sex Workers/ 

4. exp Prostitution/ 

5. prostitut*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifier] 

6. Commercial sex.mp. 

7. sex work*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifier] 

8. (sex* adj2 (sell* or transact* or trade or trading)).mp. 

9. 3 or 4 or 5 or 6 or 7 or 8 

10. Developing Countries/ 

11. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or 

Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* 

or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon* 

or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote 

d'Ivoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea* 

or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or 

Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or 

Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho* 

or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or 

Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or 

Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or 

Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or 

Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell* 

or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St 

Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or 

Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or 

Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp. 

12. exp africa/ or exp caribbean region/ or exp central america/ or latin america/ or exp south america/ or asia/ or 

exp asia, central/ or exp asia, southeastern/ or exp asia, western/ or exp indian ocean islands/ or pacific islands/ 

or exp melanesia/ or exp micronesia/ or exp west indies/ 

13. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or 

micronesia* or polynesia*).mp. 

Page 45 of 58

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-021779 on 17 S

eptem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

2 

 

14. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or 

constrain*-resource* or under-resource* or poor*-resource* or resource-scarce* or scarce*-resource* or low-

income or middle-income or lowincome or middleincome or LMIC*).mp. 

15. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or 

less-economically developed or least-economically developed or less-affluent or least-affluent) adj (country or 

countries or nation or nations or region or regions or economy or economies)).mp. 

16. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp. 

17. (third-world* or thirdworld* or 3rd-world*).mp. 

18. 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 

19. 9 and 18 

20. Cohort analy*.mp. 

21. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp. 

22. Cross sectional.mp. 

23. ((random* or clinical or control*) adj (trial* or study or studies)).mp. 

24. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or 

intervention or comparative) adj (study or studies)).mp. 

25. 1 or 2 or 20 or 21 or 22 or 23 or 24 

26. 19 and 25 

27. 26 

28. limit 27 to (english language and yr="2000 -Current") 

 

PsychInfo search 18 Jan 2016 

1. Cohort analy*.mp. 

2. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp. 

3. Cross sectional.mp. 

4. ((random* or clinical or control*) adj (trial* or study or studies)).mp. 

5. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or 

intervention or comparative) adj (study or studies)).mp. 

6. experimental design/ or exp between groups design/ or exp clinical trials/ or exp cohort analysis/ or exp 

followup studies/ or exp hypothesis testing/ or exp longitudinal studies/ or exp repeated measures/ or exp 

experiment controls/ or exp quasi experimental methods/ 

7. exp Evaluation/ or exp Program Evaluation/ 

8. exp observation methods/ 

9. "sampling (experimental)"/ or exp random sampling/ 

10. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 

11. exp Prostitution/ 

12. prostitut*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & 

measures] 

13. Commercial sex.mp. 

14. sex work*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & 

measures] 

15. (sex* adj2 (sell* or transact* or trade or trading)).mp. 

16. Developing Countries/ 

17. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or 

Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* 

or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon* 

or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote 

d'Ivoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea* 

or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or 

Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or 

Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho* 
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or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or 

Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or 

Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or 

Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or 

Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell* 

or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St 

Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or 

Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or 

Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp. 

18. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or 

micronesia* or polynesia*).mp. 

19. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or 

constrain*-resource* or under-resource* or poor*-resource* or resource-scarce* or scarce*-resource* or low-

income or middle-income or lowincome or middleincome or LMIC*).mp. 

20. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or 

less-economically developed or least-economically developed or less-affluent or least-affluent) adj (country or 

countries or nation or nations or region or regions or economy or economies)).mp. 

21. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp. 

22. (third-world* or thirdworld* or 3rd-world*).mp. 

23. 16 or 17 or 18 or 19 or 20 or 21 or 22 

24. 11 or 12 or 13 or 14 or 15 

25. 10 and 23 and 24 

 

Embase search 18 Jan 2016  

1. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or 

Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* 

or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon* 

or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote 

d'Ivoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea* 

or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or 

Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or 

Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho* 

or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or 

Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or 

Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or 

Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or 

Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell* 

or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St 

Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or 

Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or 

Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp. 

2. exp Africa/ or exp caribbean/ or exp caribbean islands/ or exp "South and Central America"/ or exp Asia/ or 

exp indian ocean/ or exp pacific ocean/ 

3. exp developing country/ 

4. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or 

micronesia* or polynesia*).mp. 

5. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or constrain*-

resource* or under-resource* or poor*-resource* or resource-scarce* or scarce*-resource* or low-income or 

middle-income or lowincome or middleincome or LMIC*).mp. 
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6. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or less-

economically developed or least-economically developed or less-affluent or least-affluent) adj (country or 

countries or nation or nations or region or regions or economy or economies)).mp. 

7. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp. 

8. (third-world* or thirdworld* or 3rd-world*).mp. 

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 

10. prostitut*.mp. 

11. exp prostitution/ or exp transactional sex/ 

12. Commercial sex.mp. 

13. sex work*.mp. 

14. (sex* adj2 (sell* or transact* or trade or trading)).mp. 

15. 10 or 11 or 12 or 13 or 14 

16. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or 

intervention or comparative) adj (study or studies)).mp. [mp=title, abstract, heading word, drug trade name, 

original title, device manufacturer, drug manufacturer, device trade name, keyword] 

17. ((random* or clinical or control*) adj (trial* or study or studies)).mp. 

18. Cross sectional.mp. 

19. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp. 

20. Cohort analy*.mp. 

21. exp cohort analysis/ or exp control group/ or exp correlational study/ or exp cross-sectional study/ or exp 

crossover procedure/ or exp double blind procedure/ or exp "early termination of clinical trial"/ or exp 

experimental design/ or exp nonequivalent control group/ or exp parallel design/ or exp pretest posttest control 

group design/ or exp pretest posttest design/ or exp single blind procedure/ or exp triple blind procedure/ 

22. exp comparative study/ or exp experimental study/ or exp feasibility study/ or exp observational study/ or 

exp pilot study/ or exp prevention study/ or exp quasi experimental study/ 

23. exp time series analysis/ 

24. exp clinical trial/ or exp "clinical trial (topic)"/ or exp community trial/ or exp intervention study/ or exp 

longitudinal study/ or exp major clinical study/ or exp open study/ or exp postmarketing surveillance/ or exp 

prospective study/ or exp retrospective study/ 

25. exp evaluation study/ 

26. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 

27. 9 and 15 and 26 

28. limit 27 to (english language and yr="2000 -Current") 

 

POPLINE search 20 Jan 2016 

( ( ( Keyword:SEX WORKERS ) OR ( Keyword:TRANSACTIONAL SEX ) )  

OR  

( ( "sex work*" OR "Commercial sex" OR prostitut* OR "sell sex*" OR "transact* sex*" OR "sex*transact*" 

OR "sex* trade" OR "sex* trading" OR "trade sex*" OR "trading sex*" ) ) )  

 

AND  

 

( ( ( Keyword:COHORT ANALYSIS OR Keyword:CLINICAL TRIALS OR Keyword:CONTROL GROUPS 

OR Keyword:CROSS SECTIONAL ANALYSIS OR Keyword:DOUBLE-BLIND STUDIES OR 

Keyword:FOLLOW-UP STUDIES OR Keyword:PROSPECTIVE STUDIES OR Keyword:RETROSPECTIVE 

STUDIES OR Keyword:REPEATED ROUNDS OF SURVEY OR Keyword:LONGITUDINAL STUDIES OR 

Keyword:PILOT PROJECTS OR Keyword:HEALTH SERVICES EVALUATION OR Keyword:PRE-POST 

TESTS OR Keyword:FAMILY PLANNING PROGRAM EVALUATION OR Keyword:PERIOD ANALYSIS 

OR Keyword:PROGRAM EFFECTIVENESS ) )  

OR  
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( ( (cohort OR follow\-up OR followup OR "follow up" OR observational OR prospective OR retrospective OR 

evaluation OR intervention OR comparative OR random* OR clinical OR control*) study ~0 )  

OR  

( (cohort OR follow\-up OR followup OR "follow up" OR observational OR prospective OR retrospective OR 

evaluation OR intervention OR comparative OR random* OR clinical OR control*) studies ~0 )  

OR 

( (random* OR clinical OR control*) trial~0 ) OR ( (doubl* OR singl* OR trebl* OR tripl*) adj blind* ) OR ( 

cross\-sectional OR "cross sectional" ) OR ( "cohort analy*" ) ) )  

 

AND  

 

( ( ( Region/Country:Central America OR Region/Country:South America OR Region/Country:Caribbean OR 

Region/Country:Oceania OR Region/Country:Africa OR Region/Country:Europe Southeastern OR 

Region/Country:Asia Central OR Region/Country:Asia Southeastern OR Region/Country:Asia Southern OR 

Region/Country:Asia Southwestern OR Region/Country:China OR Region/Country:Democratic People's 

Republic of Korea OR Region/Country:Mongolia OR Region/Country:Belarus OR Region/Country:Moldova 

OR Region/Country:Ukraine OR Region/Country:Mexico OR Region/Country:Gaza OR Region/Country:Iran 

OR Region/Country:Iraq OR Region/Country:Jordan OR Region/Country:Lebanon OR Region/Country:Syria 

OR Region/Country:West Bank OR Region/Country:Yemen ) ) )  

 

AND ( ( Language:English ) AND ( Years:[2000 TO *] ) ) 

 

 

Conference abstracts: Web of Science  22 Jan 2016 

#16 
#15 AND #9 AND #3  

DocType=All document types; Language=All languages; 

#15 
#14 OR #13 OR #12 OR #11 OR #10  

DocType=All document types; Language=All languages; 

#14 
(TS=("Cross sectional")) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#13 
(TS=("Cohort analy*")) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#12 

(TS=((cohort OR "follow up" OR followup OR observational OR prospective OR retrospective OR evaluation OR 

intervention OR comparative) near/0 (study OR studies))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#11 
(TS=((random* OR clinical OR control*) near/0 (trial* OR study OR studies))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#10 
(TS=((doubl* OR singl* OR trebl* OR tripl*) near/0 (blind*))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#9 
#8 OR #7 OR #6 OR #5 OR #4  

DocType=All document types; Language=All languages; 

#8 

(TS=(("developing" OR "underdeveloped" OR "under developed" OR "less developed" OR "least developed") 

NEAR/0 ("world"))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#7 

(TS=(("developing" or "underdeveloped" or "under-developed" or emerging or "less-developed "or "least-

developed" or "less-economically developed" or "least-economically developed" or "less-affluent" or "least-

affluent") near/0 (country or countries or nation or nations or region or regions or economy or 

economies))) AND LANGUAGE: (English)  
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DocType=All document types; Language=All languages; 

#6 

(TS=("resource-limit*" or "resource-poor" or "low-resource*" or "limited-resource*" or "resource-constrain*" or 

"constrain*-resource*" or "under-resource*" or "poor*-resource*" or "resource-scarce*" or "scarce*-resource*" or 

"low-income" or "middle-income" or lowincome or middleincome or LMIC*)) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#5 

(TS=(africa* or asia* or caribbean or "central america*" or "latin america*" or "south america*" or melanesia* or 

micronesia* or polynesia*)) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#4 

(TS=(Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or Bangladesh* 
or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* or Brazil* or 

Bulgaria* or Burkina* or Burundi* or "Cabo Verde*" or "Cape Verde*" or Cambodia* or Cameroon* or "Central 

African" or Chad* or China or Chinese or Colombia* or Comor* or Congo* or "Costa Rica*" or "Cote d'Ivoir*" or 

"Ivory Coast" or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or "El Salvador*" or Eritrea* or 

Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or Guyan* 

or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or Kazakhstan* 

or Kenya* or Kiribati* or Korea* or Kosov* or "Kyrgyz Republic" or Lao* or Leban* or Lesotho* or Liberia* or 

Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or "Marshall Island*" or 

Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or Montenegr* or Morocc* or 

Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or Niger* or Nigeria* or Pakistan* or 

Palau* or Panama* or "Papua New Guinea*" or Paraguay* or Peru* or Philippines or Filipino or Romania* or 
Rwanda* or Samoa* or "Sao Tome*" or Senegal* or Serbia* or Seychell* or "Sierra Leon*" or "Solomon Island*" 

or Somalia* or "South Africa*" or Sudan* or "Sri Lanka*" or "St Lucia*" or "St Vincent" or Grenadines or 

Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or Togo* or Tonga* or Tunisia* or 

Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or Vanuatu* or Venezuela* or 

Vietnam* or "West Bank" or Gaza or Yemen* or Zambia* or Zimbabwe*)) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#3 
#2 OR #1  

DocType=All document types; Language=All languages; 

#2 
(TS=(sex* near/1 (sell* or transact* or trade or trading))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#1 
(TS=(prostitut* or "sex work*" or "commercial sex" )) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

 

Conference abstracts: Proquest 22 Jan 2016 

 ( 

(sex* NEAR/2 (sell* OR transact* OR trade OR trading)) OR prostitut* OR "Commercial sex" OR "sex work*" 

)  

AND 

( 

 ((doubl* OR singl* OR trebl* OR tripl*) PRE/0 blind*)  

OR  

((random* OR clinical OR control*) PRE/0 (trial* OR study OR studies))  

OR  

((cohort OR "follow up" OR followup OR observational OR prospective OR retrospective OR evaluation OR 

intervention OR comparative) PRE/0 (study OR studies)) 

OR  

("Cohort analy*")  

OR  

("Cross sectional")  

) 

AND  

( 
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(Afghanistan* OR Albania* OR Algeria* OR Angola* OR Argentina* OR Armenia* OR Azerbaijan* OR 

Bangladesh* OR Belarus* OR Beliz* OR Benin* OR Bhutan* OR Bolivia* OR Bosnia* OR Herzegovin* OR 

Botswan* OR Brazil* OR Bulgaria* OR Burkina* OR Burundi* OR Cabo Verde* OR Cape Verde* OR 

Cambodia* OR Cameroon* OR Central African OR Chad* OR China OR Chinese OR Colombia* OR Comor* 

OR Congo* OR Costa Rica* OR Cote d'Ivoir* OR Ivory Coast OR Cuba* OR Djibouti* OR Dominica* OR 

Ecuador* OR Egypt* OR El Salvador* OR Eritrea* OR Ethiopia* OR Fiji* OR Gabon* OR Gambia* OR 

Georgia* OR Ghana* OR Grenad* OR Guatemala* OR Guinea* OR Guyan* OR Haiti* OR Hondura* OR 

Hungar* OR India* OR Indonesia* OR Iran* OR Iraq* OR Jamaica* OR Jordan* OR Kazakhstan* OR Kenya* 

OR Kiribati* OR Korea* OR Kosov* OR Kyrgyz Republic OR Lao* OR Leban* OR Lesotho* OR Liberia* 

OR Libya* OR Macedonia* OR Madagascar* OR Malawi* OR Malaysia* OR Maldiv* OR Mali* OR Marshall 

Island* OR Mauritania* OR Mauriti* OR Mexic* OR Micronesia* OR Moldova* OR Mongolia* OR 

Montenegr* OR Morocc* OR Mozambi* OR Myanma* OR Burmese OR Namibia* OR Nepal* OR Nicaragua* 

OR Niger* OR Nigeria* OR Pakistan* OR Palau* OR Panama* OR Papua New Guinea* OR Paraguay* OR 

Peru* OR Philippines OR Filipino OR Romania* OR Rwanda* OR Samoa* OR Sao Tome* OR Senegal* OR 

Serbia* OR Seychell* OR Sierra Leon* OR Solomon Island* OR Somalia* OR South Africa* OR Sudan* OR 

Sri Lanka* OR St Lucia* OR St Vincent OR Grenadines OR Surinam* OR Swazi* OR Syria* OR Tajikistan* 

OR Tanzania* OR Thai* OR Timor* OR Togo* OR Tonga* OR Tunisia* OR Turk* OR Turkmenistan* OR 

Tuvalu* OR Uganda* OR Ukrain* OR Uzbekistan* OR Vanuatu* OR Venezuela* OR Vietnam* OR West 

Bank OR Gaza OR Yemen* OR Zambia* OR Zimbabwe*)  

OR  

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed") PRE/0 

(world))  

OR  

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed" OR "less 

economically developed" OR "least economically developed" OR "less affluent" OR "least affluent") PRE/0 

(country OR countries OR nation OR nations OR region OR regions OR economy OR economies))  

OR  

("third world*" OR thirdworld* OR "3rd-world*")  

OR  

("resource limit*" OR "resource poor" OR "low resource*" OR "limited resource*" OR "resource constrain*" 

OR "constrain* resource*" OR "under resource*" OR "poor* resource*" OR "resource scarce*" OR "scarce* 

resource*" OR "low income" OR "middle income" OR lowincome OR middleincome OR LMIC*)  

OR  

(africa* OR asia* OR caribbean OR "central america*" OR "latin america*" OR "south america*" OR 

melanesia* OR micronesia* OR polynesia*) 

) 

 

Open grey22 Jan 2016 

lang:"en" 

 ((sex* NEAR/2 (sell* OR transact* OR trade OR trading)) OR prostitut* OR "Commercial sex" OR "sex 

work*")  

AND 

( 

(Afghanistan* OR Albania* OR Algeria* OR Angola* OR Argentina* OR Armenia* OR Azerbaijan* OR 

Bangladesh* OR Belarus* OR Beliz* OR Benin* OR Bhutan* OR Bolivia* OR Bosnia* OR Herzegovin* OR 

Botswan* OR Brazil* OR Bulgaria* OR Burkina* OR Burundi* OR Cabo Verde* OR Cape Verde* OR 

Cambodia* OR Cameroon* OR Central African OR Chad* OR China OR Chinese OR Colombia* OR Comor* 

OR Congo* OR Costa Rica* OR Cote d'Ivoir* OR Ivory Coast OR Cuba* OR Djibouti* OR Dominica* OR 

Ecuador* OR Egypt* OR El Salvador* OR Eritrea* OR Ethiopia* OR Fiji* OR Gabon* OR Gambia* OR 

Georgia* OR Ghana* OR Grenad* OR Guatemala* OR Guinea* OR Guyan* OR Haiti* OR Hondura* OR 

Hungar* OR India* OR Indonesia* OR Iran* OR Iraq* OR Jamaica* OR Jordan* OR Kazakhstan* OR Kenya* 
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OR Kiribati* OR Korea* OR Kosov* OR Kyrgyz Republic OR Lao* OR Leban* OR Lesotho* OR Liberia* 

OR Libya* OR Macedonia* OR Madagascar* OR Malawi* OR Malaysia* OR Maldiv* OR Mali* OR Marshall 

Island* OR Mauritania* OR Mauriti* OR Mexic* OR Micronesia* OR Moldova* OR Mongolia* OR 

Montenegr* OR Morocc* OR Mozambi* OR Myanma* OR Burmese OR Namibia* OR Nepal* OR Nicaragua* 

OR Niger* OR Nigeria* OR Pakistan* OR Palau* OR Panama* OR Papua New Guinea* OR Paraguay* OR 

Peru* OR Philippines OR Filipino OR Romania* OR Rwanda* OR Samoa* OR Sao Tome* OR Senegal* OR 

Serbia* OR Seychell* OR Sierra Leon* OR Solomon Island* OR Somalia* OR South Africa* OR Sudan* OR 

Sri Lanka* OR St Lucia* OR St Vincent OR Grenadines OR Surinam* OR Swazi* OR Syria* OR Tajikistan* 

OR Tanzania* OR Thai* OR Timor* OR Togo* OR Tonga* OR Tunisia* OR Turk* OR Turkmenistan* OR 

Tuvalu* OR Uganda* OR Ukrain* OR Uzbekistan* OR Vanuatu* OR Venezuela* OR Vietnam* OR West 

Bank OR Gaza OR Yemen* OR Zambia* OR Zimbabwe*) 

OR 

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed" OR "less 

economically developed" OR "least economically developed" OR "less affluent" OR "least affluent") NEAR/0 

(country OR countries OR nation OR nations OR region OR regions OR economy OR economies))  

OR 

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed") NEAR/0 

(world)) 

OR 

("third world*" OR thirdworld* OR "3rd-world*") 

OR 

(“resource limit*" OR "resource poor" OR "low resource*" OR "limited resource*" OR "resource constrain*" 

OR "constrain* resource*" OR "under resource*" OR "poor* resource*" OR "resource scarce*" OR "scarce* 

resource*" OR "low income" OR "middle income" OR lowincome OR middleincome OR LMIC*)  

OR  

(africa* OR asia* OR caribbean OR "central america*" OR "latin america*" OR "south america*" OR 

melanesia* OR micronesia* OR polynesia*) 

) 
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2. Quality assessment tool 

Adapted from the Joanna Briggs Institute Prevalence Critical Appraisal Tool1. Modified version provided by the 

author (Munn) on 21/3/16. Adjustments as per Bowring 20162. Further modifications specific to research 

question made by review authors. 

 

DOMAIN 1: EXTERNAL VALIDITY 

Is the sample representative of the population of interest? 

1.1 Was an appropriate sampling frame used? 

1 Enumeration/estimate of FSWs, or clear description of source population (demographics, location, and time 

period), and rationale for use 

0 No sampling frame, or inappropriate population for research question 

1.2 Was an appropriate sampling method used? 

1  Probability-based sample (including: simple random, systematic, stratified, cluster, two-stage and multi-stage 
sampling)  

RDS or properly described time-location/venue sampling (if analysed appropriately) 

0 Non-random sample (including purposive, quota, convenience and snowball), or sampling not described 

1.3 Were inclusion and exclusion criteria explicit and appropriate to the research question? 

1  Yes, e.g. women only, FSWs, all reproductive ages, etc 

0 No: limited by HIV status or other characteristic that would affect generalisability 

 

DOMAIN 2: SELECTION (NON-RESPONSE) BIAS 

Was there incomplete outcome data (due to non-response, refusal or exclusion), and how did it affect the outcome? 

2.1 Were (FSW) study participants recruited and enrolled in an appropriate way?  

1  Well described methods of recruitment and enrolment; appropriate staff expertise/training; appropriate seed 

selection for RDS; appropriate venue/location coverage 

0 Poorly described; potential source of bias due to recruitment methods 

2.2 Was there selective participation in the study?  

1 >=80% of those invited to participate were screened 

<80% participation rate, but sociodemographic/sex work characteristics not significantly different between 

participants and non-participants 

0 <80% participation rate and significantly different characteristics likely to affect outcome 

Participation rate not reported or differences not assessed 

2.3 What was the retention rate? 

Closed cohort/RCT: what proportion of participants who commenced the study contributed data at the final follow up 

visit? (If choosing an earlier endpoint, use retention rate up to this point) 

Open cohort: what proportion attended at least one follow up visit, and was retention well described? 

2 >=80% and sociodemographic/sex work characteristics compared and not significantly different 

1 >=80% and sociodemographic/sex work characteristics either significantly different or not compared 

0 <80% 
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DOMAIN 3: MEASUREMENT BIAS 

3.1 Was a valid tool used for the identification of the condition (pregnancy)? 

1 Serum or urine test for beta HCG 

0 Self-reported or observed by study personnel  

3.2 Was the condition (pregnancy) measured in a standard, reliable way for all FSWs? 

1 Pregnancy measured systematically (eg every study visit); data collectors appropriately trained  

0 Unclear/inconsistent methods; lack of training for data collectors; nonsystematic measurement or recording (eg 

pregnancy only tested on participant request or clinician suspicion) 

3.3 Was pregnancy intention measured systematically using a valid tool? 

1 Prospective question about intention asked at appropriate intervals (at least every 12months); or LMUP 

0 Intention assumed, infrequently measured or unreliable retrospective question 

N/A Intention not measured 

 

DOMAIN 4: INTERNAL VALIDITY 

How likely could the result be due to chance? What is the level of precision? 

4.1 Was the person-years of observation adequate for calculating pregnancy incidence? 

1 FSWs followed for at least 100 woman-years, or reasonable justification of smaller size 

0 <100 woman-years 

4.2 Was the study conducted for a sufficient period of time to calculate pregnancy incidence? 

1  Closed cohort or trial: at least 6 months’ follow-up time 

Open cohort: median follow up time per participant >6 months? 

0 Insufficient observation period, or not reported  

4.3 Was there appropriate statistical analysis?  

1  Detailed statistical methods described 

Primarily consider the measure of risk that will be used in the meta-analysis – i.e. incidence rates, and/or 

incidence proportion if measured over 1 year 

For proportions (cumulative incidence): denominator and numerator explicitly reported and appropriate/justified 

For incidence rates: calculation of person-years, including estimate of conception date and approach to censoring 

of pregnancy, explicitly reported and appropriate/justified (should not count pregnant time towards total person-

years) 

If calculated based on data from author: sufficient data provided for accurate calculation  

0 Methods not sufficiently described; inappropriate technique 

 

DOMAIN 5: OTHER ISSUES 

5.1 Was pregnancy incidence an objective of the study? 

1 Yes (consider objectives of overall study, not sub-study/specific paper) 

0 No (e.g. cohort may have been originally designed to measure HIV incidence, but they also published a paper on 
incidental pregnancy incidence) 

5.1 Were there any other issues that may have introduced bias or affected the validity of the estimates? 
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1 No issues 

0 Study design issues, e.g. highly variable/skewed follow up times in open cohort study; very long follow-up period 

during which true incidence in the population likely to have changed 

Selective use or reporting of data (e.g. only reporting pregnancy incidence in one subgroup or at one time point 

without justification) 

Intervention may impact on pregnancy incidence e.g. testing diaphragm use, or FP counselling (not just standard 

of care condom counselling) 

 

Scoring  

Studies that measure unintended pregnancy 

Domain Raw score out of: 

External validity 3 

Selection bias 4 

Measurement bias 3 

Internal validity 3 

Other issues 2 

Total  15 

 

Studies that measure pregnancy (undefined) 

Domain Raw score out of: 

External validity 3 

Selection bias 4 

Measurement bias 2 

Internal validity 3 

Other issues 2 

Total  14 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist:::: Ampt et al. Ampt et al. Ampt et al. Ampt et al. Incidence of unintended pregnancy among female Incidence of unintended pregnancy among female Incidence of unintended pregnancy among female Incidence of unintended pregnancy among female 

sex workerssex workerssex workerssex workers 

 

Section/topic  # Checklist item  Reported on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured 
summary  

2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic 
review registration number.  

2&3: Included in abstract and “Strengths and limitations” section 

 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already 
known.  

4-5: In introduction 

Objectives  4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, and 
study design (PICOS).  

5: Primary and secondary objectives given in last paragraph of 
introduction.  

6-7: PICOS described in “Inclusion and exclusion criteria” section. 
Participants: “FSWs”; interventions and comparisons: not relevant as 
this is an incidence review; outcomes: “incidence of unintended 
pregnancy” and secondary outcomes; study design described at end 
of this section. 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be accessed 
(e.g., Web address), and, if available, provide registration information 
including registration number.  

3 (Abstract) and 6 (Methods) 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and 

report characteristics (e.g., years considered, language, publication 
status) used as criteria for eligibility, giving rationale.  

6-7: All provided under sub-heading “Inclusion and exclusion criteria” 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional studies) in 
the search and date last searched.  

7: Under sub-heading “Search strategy” 

Search  8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated.  

Full strategy for multiple databases included in supplementary 
appendix 
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Study selection  9 State the process for selecting studies (i.e., screening, eligibility, 

included in systematic review, and, if applicable, included in the meta-

analysis).  

7: Under sub-heading “Screening and data collection” 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and 
confirming data from investigators.  

7-8: Under sub-heading “Screening and data collection” 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, 
funding sources) and any assumptions and simplifications made.  

7-8: Under sub-heading “Screening and data collection” 

Risk of bias in 
individual studies  

12 Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or 
outcome level), and how this information is to be used in any data 
synthesis.  

8: Under sub-heading “Quality assessment”. Full quality assessment 
included in supplementary appendix 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, difference in 
means).  

8: Incidence rate; in “Analysis” section 

Synthesis of 
results  

14 Describe the methods of handling data and combining results of 
studies, if done, including measures of consistency (e.g., I

2
) for each 

meta-analysis.  

9: Random effects models, I
2
 statistic, sub-group analyses; in 

“Analysis” section 

 

Page 1 of 2  

Section/topic  # Checklist item  Reported on page #  

Risk of bias across 
studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence 
(e.g., publication bias, selective reporting within studies).  

8: Measurement bias, whether preg incidence was a 
primary objective; in “Quality assessment”. section 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, 
meta-regression), if done, indicating which were pre-specified.  

9: Sub-group analyses; in “Analysis” section 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the 
review, with reasons for exclusions at each stage, ideally with a flow diagram.  

9-10: In “Results”, displayed in Figure 1 

Study 
characteristics  

18 For each study, present characteristics for which data were extracted (e.g., study 
size, PICOS, follow-up period) and provide the citations.  

10-18: In “Results” (p10 & 16), Table 1 (11-15), Table 2 
(17), under sub-heading “Baseline population 
characteristics” (18) 

Risk of bias within 
studies  

19 Present data on risk of bias of each study and, if available, any outcome level 
assessment (see item 12).  

17-19: Table 2, under sub-headings “Methodology and 
quality assessment” & “Incidence of pregnancy” 
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Results of individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) 
simple summary data for each intervention group (b) effect estimates and 
confidence intervals, ideally with a forest plot.  

Table 2 (p17), Figures 2-6 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and 
measures of consistency.  

19: Under sub-heading “Meta-analysis”; results not 
presented due to very high heterogeneity 

Risk of bias across 
studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  Table 2 (17), under sub-heading “Methodology and 
quality assessment” (18-19) 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, 
meta-regression [see Item 16]).  

19-21: Sub-group analyses under sub-heading “Meta-
analysis”, Figures 3-6 

21-22: Secondary outcomes summary under sub-
heading “Secondary outcomes” 

DISCUSSION   

Summary of 
evidence  

24 Summarize the main findings including the strength of evidence for each main 
outcome; consider their relevance to key groups (e.g., healthcare providers, 
users, and policy makers).  

22-25: In “Discussion” 

26-27: In “Conclusion” 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-
level (e.g., incomplete retrieval of identified research, reporting bias).  

25-26: Under sub-heading “Limitations” 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, 
and implications for future research.  

23-24: In “Discussion” 

26-27: In “Conclusion 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., 
supply of data); role of funders for the systematic review.  

28: In “Funding” section, as per BMJ Open guidelines. 
The funder had no role or interest in the conduct or 
outcome of this study. 
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ABSTRACT 24 

Objectives 25 

To determine the incidence of unintended pregnancy among female sex workers (FSWs) in low- 26 

and middle-income countries (LMICs). 27 

Design 28 

We searched Medline, PsychInfo, Embase and Popline for papers published in English between 29 

January 2000 and January 2016, and Web of Science and Proquest for conference abstracts. 30 

Meta-analysis was performed on the primary outcomes using random effects models, with sub-31 

group analysis used to explore heterogeneity. 32 

Participants 33 

Eligible studies targeted FSWs aged 15-49 years living or working in an LMIC. 34 

Outcome measures 35 

Studies were eligible if they provided data on one of two primary outcomes: incidence of 36 

unintended pregnancy; and incidence of pregnancy where intention is undefined.  Secondary 37 

outcomes were also extracted when they were reported in included studies: incidence of 38 

induced abortion; incidence of birth; and correlates/predictors of pregnancy or unintended 39 

pregnancy. 40 

Results 41 

Twenty-five eligible studies were identified from 3,866 articles. Methodological quality was low 42 

overall. Unintended pregnancy incidence showed high heterogeneity (I²>95%), ranging from 43 

7.2 to 59.6 per 100 person-years across ten studies. Study design and duration were found to 44 

account for heterogeneity. On sub-group analysis, the three cohort studies in which no 45 

intervention was introduced had a pooled incidence of 27.1 per 100 person-years (95%CI=24.4-46 

29.8; I2=0%). Incidence of pregnancy (intention undefined) was also highly heterogeneous, 47 

ranging from 2.0 to 23.4 per 100 person-years (15 studies). 48 
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Conclusions 49 

Of the many studies examining FSWs’ sexual and reproductive health in LMICs, very few 50 

measured pregnancy, and fewer assessed pregnancy intention. Incidence varied widely, likely 51 

due to differences in study design, duration and baseline population risk, but was high in most 52 

studies, representing a considerable concern for this key population. Evidence-based 53 

approaches that place greater importance on unintended pregnancy prevention need to be 54 

incorporated into existing sexual and reproductive health programs for FSWs. 55 

Registration 56 

The study protocol was registered with PROSPERO: CRD42016029185. 57 

 58 

STRENGTHS AND LIMITATIONS OF THE STUDY 59 

• This is the first study to systematically review and analyse the incidence of pregnancy or 60 

unintended pregnancy among female sex workers in low- and middle-income countries. 61 

• Broad inclusion criteria meant that the review allowed for the inclusion of a large 62 

proportion of the studies that have collected data on pregnancy or unintended 63 

pregnancy rates in this population. 64 

• However, limitations of broad inclusion criteria are that only one study had an a priori 65 

objective of measuring pregnancy incidence, and studies were highly varied in terms of 66 

their methodology, settings and study populations.  67 

• High heterogeneity prevented pooled analysis of all studies, but allowed for subgroup 68 

analysis for cohort studies, and for studies in which no intervention was introduced. 69 

• Pregnancy rates among FSWs could not be compared to the background general 70 

population rates because of the lack of availability of those data. 71 
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INTRODUCTION 72 

Unintended pregnancy affects a large number of women in low- and middle-income countries 73 

(LMICs), and can have significant impacts on maternal and child health.1-3 Unintended 74 

pregnancy is a high priority issue for many female sex workers (FSWs),4 5 who usually have 75 

dependents to support and for whom pregnancy may increase financial dependence on sex 76 

work and add to already high levels of stigmatisation.5 This has been confirmed by consultation 77 

with FSWs in Kenyai, and workshops with FSWs to inform development of a pregnancy 78 

prevention intervention6. Participants expressed considerable fear and anxiety about 79 

pregnancy, related personal and peer experiences of pregnancy scares, and emphasised the 80 

importance of improving knowledge of family planning in their community (unpublished 81 

qualitative data, Mombasa, Kenya). 82 

FSWs can face elevated risks of unintended pregnancy due to a high frequency of intercourse 83 

and a high number of sexual partners.7 8Risks are exacerbated by concurrent paying and non-84 

paying partnerships,8 and by sexual and gender-based violence, gender inequalities and stigma 85 

towards sex work, which reduce women’s power to negotiate within sexual relationships.9-11 86 

While gains have been made in terms of condom use with paying clients,12 rates of condom and 87 

other contraceptive use are consistently lower with emotional (non-paying) partners.5 13 14 In 88 

many countries, particularly in sub-Saharan Africa, few FSWs use long-acting reversible 89 

contraceptives (intrauterine devices and implants), and methods such as injections, condoms 90 

and pills may be used inconsistently or incorrectly, rendering them less effective.5 15 Limited 91 

knowledge and misunderstandings, particularly in relation to contraceptive side effects and 92 

impacts on fertility, are significant demand-side barriers to contraceptive uptake.5 16 17  93 

Family planning services are often neglected as part of FSW-specific service provision, which 94 

have focused largely on preventing HIV and other sexually transmitted infections.12 18-20 Stigma 95 

                                                             

iOur research group has worked closely with a local NGO (International Centre for Reproductive Health, 
Kenya) which has a long history of collaborating with and providing services for sex workers in Mombasa. 
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of health workers towards sex workers can also limit access to contraception.21 22 FSWs have the 96 

same reproductive rights as all women, and their desires and needs in relation to pregnancy 97 

have often been neglected,23-25 similar to other marginalized populations, which have 98 

historically been subjected to reproductive coercion.26 27 It is important that those who do 99 

desire pregnancy are provided with non-judgmental care, and that those who don’t are given 100 

the opportunity and resources to prevent it. Moreover, many FSWs who become pregnant may 101 

be reluctant to enter maternal health services, given their previous experiences of 102 

discrimination and abuse from health workers.21 FSW programmes need to make concerted 103 

efforts to facilitate timely attendance of FSW at antenatal clinic and childbirth services. 104 

Importantly, FSWs often have remarkably high levels of HIV and maternal health services are a 105 

key entry point for them to access antiretroviral treatment, which secure their health and 106 

reduces HIV in infants.  107 

Despite a clear rationale for addressing unintended pregnancy in this population, it is important 108 

to acknowledge that intention is a problematic concept, which is more accurately represented 109 

as a spectrum than a dichotomy.3 28 Indeed, many women feel positive about pregnancy despite 110 

not intending to conceive, or may simultaneously desire both pregnancy and its avoidance, for 111 

different reasons. The degree to which women accept or welcome a pregnancy once it has 112 

occurred has been hypothesised to be a more important predictor of adverse outcomes than 113 

pre-pregnancy intentions.28 Fertility preferences are also likely to be less stable over time in 114 

LMICs undergoing fertility transition compared to high-income countries.3 FSWs’ intentions also 115 

differ between types of partner, requiring them to adapt contraceptive use accordingly.23 116 

Furthermore, as a stigmatised group, FSWs may feel pressure not to disclose their intention. 117 

Despite these limitations, we have continued to use the term ‘unintended pregnancy’ in this 118 

paper for the sake of consistency with other literature, and the lack of a feasible alternative.  119 

The primary objective of this study was to determine the pooled incidence of unintended 120 

pregnancy among FSWs in LMICs. Given the expected low number of eligible studies, we also 121 

aimed to determine the incidence of pregnancy where intention is not known. Secondary aims 122 
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were to examine the correlates and predictors of pregnancy, and the incidence of induced 123 

abortion and childbirth in this population.  124 

METHODS 125 

All stages of this systematic review and meta-analysis have been reported in line with the 126 

PRISMA statement.29 The protocol for this review was registered with the international 127 

prospective register of systematic reviews (PROSPERO): number CRD42016029185.  128 

Inclusion and exclusion criteria 129 

Studies were included if they met key criteria in terms of population, outcomes and study 130 

design. FSWs had to account for at least two thirds of the sample, unless data could be 131 

disaggregated by sex work status. We employed a broad definition of sex work, including 132 

women who self-identified as sex workers, those who engaged in transactional sex or part-time 133 

sex work, and communities of women known to practice commercial or transactional sex. Study 134 

participants had to live or work in an LMIC30 and be of reproductive age (15-49 years). Studies 135 

targeting women with reduced fertility (e.g. women in the first six months post-partum, and 136 

those exclusively breastfeeding, or undergoing fertility treatment) were excluded.  137 

Studies had to measure or report one of the following primary outcomes: 138 

1. Cumulative incidence (proportion of women who became pregnant in a defined time 139 

period), or incidence rate (per person-time) of unintended pregnancy; 140 

2. Cumulative incidence or incidence rate of pregnancy (where intention is not measured). 141 

Unintended pregnancy was defined as any pregnancy considered by the woman to be not 142 

planned, intended or desired at the time of conception,31 as reported either prior to pregnancy 143 

or retrospectively. Such pregnancies may be described by the authors as unintended, unwanted, 144 

undesired, unplanned or mistimed.  145 

Any study design that was able to measure one or more of the primary outcomes was 146 

considered, including both observational and intervention studies. Case studies, ecological 147 
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studies, qualitative studies, editorials, and commentaries were excluded. We planned to expand 148 

the inclusion criteria if insufficient studies measuring the primary outcomes were identified, to 149 

include studies reporting prevalence of pregnancy in the previous 12 months. Cross-sectional 150 

studies were included in the initial screen for this purpose, but were subsequently excluded as 151 

there were sufficient longitudinal studies measuring incidence. The addition of period-152 

prevalence in the last 12 months as an outcome would have required additional sub-analyses; in 153 

addition, measurement of retrospective pregnancy intention in cross-sectional studies differs 154 

from prospective measurement as women may change their minds during the course of their 155 

pregnancy. Only studies published in English since 1 January 2000 were included.  156 

Search strategy 157 

A systematic electronic search of Medline, Embase, PsychINFO and Popline was undertaken to 158 

identify relevant peer-reviewed articles. Search syntax included, as both Subject Headings and 159 

keywords: synonyms for “sex work”; list of LMICs from the World Bank 30, and synonyms for 160 

“low- and middle-income”; and study design and descriptor terms, e.g. “cohort studies” or 161 

“controlled trials” (full search strategy in supplementary file).  162 

A search for unpublished grey literature was also undertaken, including conference proceedings 163 

and abstracts (via Web of Science and Proquest databases), research theses, and the websites of 164 

relevant non-government organisations, including the Population Council, FHI 360 and 165 

Guttmacher Institute.  166 

The last search was performed on 20 January 2016. Up to two attempts were made to contact 167 

authors when further information was required. Eligible studies recommended by contacted 168 

authors were also included. 169 

Screening and data extraction 170 

Screening of all abstracts, removal of duplicates, and selection of full text articles was conducted 171 

by one researcher, with a random selection of 10% screened in duplicate. Data from a random 172 

Page 7 of 61

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-021779 on 17 S

eptem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

 

8 

 

sample of 50% of included full text manuscripts were extracted in duplicate. Discrepancies in 173 

eligibility and data extraction were resolved by discussion, with a third researcher arbitrating 174 

when necessary. 175 

Summary estimates were sought rather than individual subject data. Data were extracted 176 

relating to: eligibility criteria; study aims, population and methods; setting and participant 177 

characteristics at baseline; primary and secondary outcome data for each time point reported; 178 

and quality assessment criteria. In addition to the primary outcomes, the following secondary 179 

outcomes were extracted: incidence of induced abortion (termination of pregnancy); incidence 180 

of birth; and correlates/predictors of pregnancy or unintended pregnancy. Authors were 181 

contacted to provide data relating to the primary outcome when it was not reported in the 182 

paper; for example, the total person-years of exposure. 183 

Quality assessment  184 

Methodological quality of the included studies was assessed using a modified version of the 185 

Joanna Briggs Institute Prevalence Critical Appraisal Tool32 (supplementary file). This tool was 186 

designed to assess studies measuring prevalence or incidence, and can be applied to multiple 187 

study designs. The tool was modified to address specific methodological concerns of our 188 

research question. Given measurement bias could result from infrequent or irregular pregnancy 189 

detection methods, items on these methods were specifically included. We also documented 190 

whether pregnancy incidence was an a priori study objective. 191 

Quality assessment was undertaken in duplicate for 50% of studies, with discrepancies resolved 192 

by discussion. Studies were given a score out of 15 if they measured unintended pregnancy 193 

incidence, and a score out of 14 if they measured pregnancy incidence (the latter did not include 194 

an item on measurement of intention). Scores were then reported as percentages.  195 
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Analysis 196 

We undertook a qualitative narrative synthesis of both primary and secondary outcomes, and 197 

quantitative analysis of primary outcomes using Stata version 13.1 (StataCorp LLC, USA).  198 

Incidence rate (per 100 person-years) was taken as the unit of analysis. In studies reporting 199 

only cumulative incidence, we estimated person-time, censoring women at their first pregnancy, 200 

and assuming that they became pregnant halfway through the study. 201 

The Mantel-Haenszel I-squared statistic was over 95% for both primary outcomes, so meta-202 

analysis and meta-regression were not performed for all eligible studies, as had been planned. 203 

Instead, sources of heterogeneity were explored using sub-group analyses, and pooled 204 

incidence rates calculated using DerSimonian & Laird random effects models for sub-groups 205 

containing more than two studies and with I-squared of less than 75%. The explored sub-206 

groups were clustered as covariates that may explain heterogeneity (geographic region and 207 

intervention vs. non-intervention) and potential methodological explanations of heterogeneity: 208 

study design (cohort vs. randomised controlled trial (RCT); study duration; and frequency of 209 

pregnancy measurement (measured regularly vs. only when indicated). Interventions included 210 

any introduced by the study with the aim of improving sexual and reproductive health, 211 

including contraceptive provision, and behavioural or biomedical interventions to prevent 212 

HIV/STIs. 213 

We assessed study quality as a source of heterogeneity by examining scatter plots and Pearson 214 

correlation coefficients of quality score against incidence rate. We also qualitatively explored 215 

characteristics of different studies, including the following baseline population characteristics 216 

that may have impacted on pregnancy rates: age; contraceptive prevalence; consistent condom 217 

use; number of sex partners; coital frequency; sexually transmitted infection (STI) prevalence; 218 

indicators of gender-based violence; and alcohol and other drug use. 219 
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Patient and public involvement 220 

The research question and outcome measures were informed by previous qualitative work with 221 

female sex workers conducted by the International Centre for Reproductive Health, Kenya. This 222 

confirmed that unintended pregnancy was an important issue for this population group. 223 

Patients and members of the public were not otherwise involved in the design or conduct of this 224 

study. 225 

RESULTS 226 

The initial search yielded 6,523 peer-reviewed and 118 grey literature articles, and 11 227 

identified by hand-searching (e.g. due to recommendations from contacted authors). After 228 

removal of duplicates, this resulted in 3,866 articles (Figure 1). Based on title and abstracts, 750 229 

manuscripts remained for full text screening.  230 

Pregnancy incidence was reported in 12 studies, and was obtained for a further 13 studies after 231 

contacting authors. These 25 studies were reported in 99 papers. Ten studies measured 232 

unintended pregnancy (outcome 1), and 15 measured pregnancy without specifying intention 233 

(outcome 2); none measured both outcomes.  234 

Fourteen cohort studies were included and eleven randomised controlled trials (table 1). 235 

Pregnancy incidence was not an a priori primary objective for any, but was a secondary 236 

objective for a Rwandan HIV incidence study.33 The majority of studies aimed to test 237 

interventions to prevent HIV or STIs (n=11), or measure HIV incidence (n=8). Six undertook 238 

sub-studies in which they reported pregnancy incidence.34-39 Thirteen studies included any 239 

intervention: three involved provision of diaphragms or female condoms 40-42 and ten were 240 

biomedical or behavioural interventions to prevent HIV/STIs (table 1). The latter included four 241 

studies that reported providing contraceptive counselling36 37 43 44 and one which offered free 242 

contraception when needed.45 243 

  244 
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Table 1: Characteristics of included studies 245 

Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commen

ced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)b 
Current 

contraceptive 

use c (%) 

Consistent condom 

used 
Number of 

sex 

partners/ 

frequency 

of sex
e 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence
f 

Outcome 1: Unintended pregnancy 

Behets 

200540 

 Madagascar 2004  Prospective 
cohort (with 
intervention) 

Assess acceptability and 
feasibility of diaphragm 
use 

FSWs who use 
condoms 
inconsistently 

91 28 Any: 47% 

LARC or 
permanent: 
<1% 

0% with clients in 
last month 
(inconsistent use 
was an inclusion 
criterion) 

5 partners 

6 sex acts 

N/A Vaginitis/PID: 
8%  
TP (RPR): 
27%  

Behets 

200841 

Authora 
Khan 20094 
Penman-
Aguilar 
201146 

Madagascar 2005  RCT (pilot) Assess acceptability and 
feasibility of diaphragm 
and microbicide use for 
STI prevention 

Women with 
high-risk sex 
behaviours (sex 
work self-
reported: 81% 
current, 100% 
ever) 

192 29 Any (excl. 
condoms): 24% 

0% in last 2 weeks 
(inconsistent use 
was an inclusion 
criterion) 

6 casual 
partners 

10 sex acts 

Ever violence from 
casual partner for 
suggesting condom: 
21%  

Ever received more 
money for no 
condom: 38% 

N/A 

Braunstein 

201133 

Braunstein 
201147 

Rwanda 2006  Prospective 
cohort 

Measure HIV incidence 

(secondary aims included 
measure of pregnancy 
incidence) 

HIV-uninfected 
women at high 
risk of HIV 
exposure (94% 
reported current 
sex work) 

397 24 Any: 91% 

LARC or 
permanent: 0% 

21% with clients 

18% with non-
paying partners  

90 partners 
in past 3 
months 

10 clients 
per week  

40 vaginal 
sex acts in 
last month  

Forced sex ever: 
19% 

Alcohol  before sex: 
52% 

CT: 5% 
GN: 12% 
TV: 17% 
TP 
(RPR+TPHA 
pos): 7% 
HSV2: 54% 

Chersich 

201435 

Authora 
Luchters 
20165 

Kenya 
(Mombasa) 

2006  Prospective 
cohort 

Assess HIV incidence and 
microbicide trial 
feasibility 

This sub-study: 
investigate links between 
alcohol use, and unsafe 
sex and incident HIV 
infection 

HIV-uninfected 
FSWs 

386 Mean 25.1 Any (incl. 
consistent 
condom use): 
57.1% 
LARC: 3.0% 
Permanent: 0% 

21.3% in last 3 
months 

N/A Hazardous or 
harmful drinking: 
26.8%  

Ever had abortion: 
21% 

N/A 

Deschamps 

201634 

Deschamps 
201348 

Haiti, Puerto 
Rico, 
Dominican 
Republic 

2009  Prospective 
cohort 

Assess feasibility of 
establishing a high-risk 
cohort for HIV vaccine 
trials 

This sub-study: assess 
retention, HIV and 
pregnancy incidence and 
risk behaviours 

HIV-uninfected 
FSWs 

634 24 ¥ Permanent: 
10.0% 
(excluded from 
pregnancy 
analysis) 

Others not 
reported 

0.5% in last 6 
months  

447 
partners in 
last 6 
months ¥ 

Forced sex by client 
in last 6m: 37.1%  

Heavy drinker: 
38.8% 

Drug use: 14.0% 

N/A 

Gaffoor 

201343 

Authora 
Skoler-
Karpoff 
200849 

South Africa 
(one site of a 
multisite 
trial) 

2004  RCT (phase 3, 
double blind, 
placebo-
controlled) 

Test safety and efficacy of 
the microbicide 
Carraguard for HIV 
prevention 

This sub-study: describe 
prevalence and 
associations of forced sex 

HIV-uninfected 
sexually-active 
women (3% 
FSWs) 

41 ¶ ¶ N/A ¶ N/A ¶ 

Lara 200942 Authora Dominican 2006  Prospective Assess acceptability of the FSWs 243 58.8% Any (excl. 66% in last month  N/A Ever had abortion: HIV: 1% 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commen

ced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)b 
Current 

contraceptive 

use c (%) 

Consistent condom 

used 
Number of 

sex 

partners/ 

frequency 

of sex
e 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence
f 

Republic cohort (with 
intervention) 

female condom and 
diaphragm, determinants 
of use, and impact on 
unprotected sex 

aged 20-29 condoms): 
22.2% 
Permanent: 0% 

70% CT: 13% 
GN: 2% 
TP (VDRL): 
8% 

McClelland 

200850 

Authora 
Martin 
199851 
McClelland 
200852 
McClelland 
200953 

Kenya 
(Mombasa) 

2003  RCT 
(placebo-
controlled, 
nested in an 
open cohort 
study) 

Test efficacy of monthly 
periodic presumptive 
antibiotic treatment at 
reducing incidence of 
vaginal infections and 
promoting vaginal 
Lactobacillus colonization 

HIV-uninfected 
FSWs 

310 32 Any (excl. 
condoms): 
35.5% 
LARC: 3.6% 
Permanent: 
2.9% 

Median 100% 
coverage of sex acts 
in past week¥ 

1 partner 

1 sex act ¥ 

N/A GN: 0.3% 
TV: 1% 
Cervicitis 
(microscopy): 
0.6% 
HSV-2: 74% 
BV: 34.5% 

Peterson 

200754 

Authora 
Macqueen 
200755 

Ghana, 
Cameroon,  
Nigeria 

2004  RCT (phase 2, 
double blind, 
placebo-
controlled) 

Investigate safety and 
preliminary effectiveness 
of tenofovir disoproxil 
fumarate in preventing 
HIV infection 

HIV-uninfected 
women who 
work in hotels, 
bars, markets in 
high HIV 
transmission 
areas (areas 
known for sex 
work) 

936 Mean 23.6 
¥ 

Any (excl. 
condoms): 
7.22% 
LARC: <2% 
Permanent: 
<2% 

N/A Mean 21 
partners in 
30 days 

Mean 12 
coital acts 
per week 

N/A Any STI in last 
6 months 
(self-
reported): 
41.2% 

Watson-

Jones 

200845 

Authora 
Odutola 
201256 

Tanzania 2004  RCT (double 
blind, 
placebo-
controlled) 

Determine whether HSV-2 
suppressive therapy 
reduces the risk of HIV 
acquisition and genital 
shedding of HIV 

Female workers 
at food and 
recreational 
facilities at risk 
of HIV (38% 
FSWs) 

499 ¶ ¶ ¶ ¶ ¶ ¶ 

Outcome 2: Pregnancy (intention undefined) 

Bazzi 201557 Authora 
Syvertsen 
201258 

Mexico 2010  Prospective 
cohort 

Identify time varying 
risk factors for STI 
acquisition within FSWs’ 
intimate partnerships 

FSWs with drug 
use history, and 
their steady 
male partners 

212 33 Any (excl. 
condoms): 
53.3% 
LARC: 12.3% 
Permanent: 
25.5% 

Often or always: 
56% 

N/A In last year: 
Physical assault by 
partner: 41% 
Sexual coercion in 
relationship: 9% 

In last 6 months: 
Hazardous 
drinking: 23% 
IV drug use: 62% 

HIV: 2.6% 

CT: 5.9% 
GN: 1.2% 
TP (active): 
1.4% 
Any STI 8% 

Page 201339 Authora 
Duff 201859 
Couture 
201160 

Cambodia 2009  Prospective 
cohort 

Estimate HIV and STI 
prevalence, incidence and 
associated factors 

This sub-study: describe 
contraceptive utilization 
and correlates of incident 
pregnancy 

Young women 
who practice SW 
and/or have 
multiple 
partners (all 
those recruited 
had practiced 
SW) 

220 60.3% 
aged 25-29 

Any hormonal 
(not LARC): 
10.8% 
LARC: <1.0% 

N/A 4 partners 
in last 
month 

In last year: 
Physical or sexual 
violence by client: 
26.0% 
Intimate partner: 
20.1% 

In last 3 months: 
Stimulant drug use: 
27.0% 
Abortion: 11.3% 

HIV: 16.2% 

Feldblum 

200736 

Feldblum 
200561 
Hoke 

Madagascar 2001  RCT Assess impact of two 
condom promotion 

FSWs 935 Mean 28.3 Any highly 
effective (excl. 
condoms): 

No unprotected sex 
with any partners: 

Mean 5-6 
partners 

N/A CT: 14.6% 
GN: 21.7% 
TV: 11.7% 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commen

ced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)b 
Current 

contraceptive 

use c (%) 

Consistent condom 

used 
Number of 

sex 

partners/ 

frequency 

of sex
e 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence
f 

200762 interventions 

This sub-study: estimate 
pregnancy incidence rate 
and predictive factors 

16.3% 13.2% Any STI: 
36.1% 
¥ 

Kaewkung-

wal 201337 

Rerks-
Ngarm 
200963 

Thailand (2 
provinces) 

2003  RCT 
(multisite 
double blind 
placebo-
controlled) 

Assess the efficacy of 2 
vaccines to prevent HIV 

This sub-study: determine 
the qualities and 
outcomes of women's 
participation 

HIV-uninfected 
women (5% 
FSWs) 

318 N/A N/A ¶ N/A ¶ N/A 

Kaul 200464 Yadav 
200565 
Fonck 
200066 

Kenya 
(Nairobi) 

1998  RCT (double 
blind 
placebo-
controlled 

Assess impact of monthly 
PPT on HIV and STI 
incidence 

HIV-uninfected 
FSWs 

430 28.6 ¥ Any hormonal 
(not LARCs): 
39.1% 

17.2% with casual 
partner ¥ 

15.4 
partners ¥ 

Daily alcohol: 
47.6% 
Ever IV drug use: 
4.1% 

CT: 9.9% 
GN: 10.3% 
TV: 12.2% 
TP: 4.4% 
HSV2: 73.9% 
BV: 51.1% 

Liu 201567 Authora China 2009  Cluster-RCT Assess the impact of a 
preventive intervention 
for FSWs on condom use 
with clients and partners 

FSWs 750 Mean 27.8 
¥ 

LARC: 29.9% 43.6% in past 
month 

Mean 8.3 
clients ¥ 

N/A CT: 14.0% 
GN: 3.3% 
TP: 1.3% 
Any STI: 
16.9% 

McClelland 

201138 

Authora 
Martin 
199851 
McClelland 
201068 

Kenya 
(Mombasa) 

1993  Open cohort Assess HIV-1 incidence 
and relationships between 
hormonal contraception, 
STIs and HIV 

This sub-study: examine 
relationship between risk 
behaviour and biologic 
outcomes (STI, pregnancy, 
seminal fluid deposition) 
among HIV-positive FSWs 

HIV-infected 
FSWs 

898 31 Any (excl. 
condoms): 
43.0% 
LARC: 2.34% 
Permanent: 
2.67% 

55% in past week 1 partner 

2 sex acts 

N/A N/A 

Price 201269 Authora Kenya 
(Nairobi, 
Kilifi) 

2005  Prospective 
cohort 

Describe populations at 
risk of HIV, including HIV 
incidence, in preparation 
for HIV trials 

HIV-uninfected 
women and men 
at risk of HIV 
(75% of women 
were FSWs) 

515 ¶ N/A N/A N/A ¶ Any non-
ulcerative STI: 
9.1% 
Genital ulcers: 
1.5% 
TP: 0.6% 
Any STI: 
10.6% 

Priddy 

201170 

 Kenya 
(Nairobi) 

2008  Prospective 
cohort 

Assess HIV risk behaviour 
& incidence, STI 
prevalence, vaginal 
practices, and retention  

HIV-uninfected 
FSWs 

200 Mean 28 Any non-
barrier method: 
52.0% 
LARC: 3.0% 
Permanent: 
1.0% 

N/A (only reported 
sometimes/always 
use) 

Mean per 
day: 

2.4 regular 
clients 

1.9 casual 
clients 

Sexual/physical 
violence related to 
SW in last month: 
19.5%  

Sometimes/always 
paid more for no 
condom: 29.0% 

Sometimes/always 
has sex while 

CT: 5.5% 
GN: 6.0% 
TV: 9.0% 
TP: 2.5% 
HSV2 
(antibody): 
72.0% 
BV: 38.0% 
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Study  

(first author, 
year) 

Additional 

sources* 

Country Year 

commen

ced 

 Design Aim Population N 

(FSWs) 

at 

baseline 

Age 

(median)b 
Current 

contraceptive 

use c (%) 

Consistent condom 

used 
Number of 

sex 

partners/ 

frequency 

of sex
e 

GBV/ alcohol/ 

other risk factor 
HIV/STI 

prevalence
f 

intoxicated: 31.5% 
 

Robb 201671 Authora 
Rono 
201072 

Kenya, 
Tanzania, 
Uganda 

2009  Prospective 
cohort 

Describe the trajectory of 
acute HIV infection 

HIV-uninfected 
women and men 
at high risk for 
HIV (64% FSWs) 

1463 N/A Any hormonal 
(incl. implant): 
36.5% 
IUD: 0.5% 
Permanent: 
0.5% 

32.6% with clients  

20.3% with non-
paying partners  

N/A Abortion in last 3 
months: 0.43% 

N/A 

Strathdee 

201344 

Authora 
Vera 201273 
Gaines 
201374 

Mexico 2008  RCT (four-
arm factorial) 

Determine effectiveness 
of two behavioural 
interventions to reduce 
sexual and injecting risk 

HIV-uninfected 
FSWs who inject 
drugs 

584 33 Any (excl. 
condoms): 
39.3% 
LARC: 25.3% 
Permanent: 
17.8% 

14.9% with regular 
clients 
11.7% with casual 
clients 

30 clients 
per month 

51 paid sex 
acts per 
month 

N/A CT:12.0% 
GN: 2.2% 
TV: 33.6% 
TP (active): 
8.4% 

Van Damme 

200275 

Authora 
Vandebosch 
200476 
Ramjee 
200577 

Benin, Cote 
d'Ivoire, 
South Africa, 
Thailand 

1996  RCT 
(multisite 
triple blind 
placebo-
controlled; 
open cohort 
design) 

Determine effectiveness 
of nonoxynol-9 
microbicide in prevention 
of HIV-1 

HIV-uninfected 
FSWs 

892 26 N/A N/A(only reported 
use of condom in 
>=50% of sex acts) 

3 partners 
per day 

N/A CT: 4.4% 
GN: 5.1% 
TV: 3.5% 
TP: 11.2% 

Van 

Loggeren-

berg 200878 

Authora 
Naicker 
201579 

South Africa 
(Durban) 

2004  Prospective 
cohort 

Understand HIV-1 
subtype C acquisition, 
pathogenesis and disease 
progression 

This sub-study: describe 
cohort characteristics and 
HIV-incidence rates, and 
report challenges in 
establishing and 
maintaining the cohort 

HIV-uninfected 
women who 
practice SW 
(79%) and/or 
have multiple 
partners 

193 Mean 34.3 N/A 53.9% with casual 
partners 

20.4% with steady 
partners 

2 partners 
per week 

N/A Any STI (CT, 
GN, TV, MG, 
TP, HSV2): 
31.3% 

Vandepitte 

201380 

Authora 
Vandepitte 
201181 

Uganda 
(urban 
slum) 

2008  Prospective 
cohort 

Understand dynamics of 
HIV and STI infections 
among FSWs 

This sub-study: 
investigate patterns of 
clearance and recurrence 
of untreated M. genitalium 
infection 

FSWs  1027 Mean 26 N/A 59.8% in last month At least 
daily sex 
for money: 
50.5% 

Problem drinking: 
55.7% 

MG: 14% 

Vielot 

201582 

Authora Kenya 
(Nairobi) 

2009  Prospective 
cohort 

Compare the duration of 
high risk HPV infection 
among FSWs by exposure 
to STIs, using a highly 
sensitive biomarker assay 

FSWs 350 28 LARC: 15.5% 
Permanent: 
2.1% 

Most of the 
time/always: 

73.8% with clients  

24.6% with non-
paying partners 

10 partners 
per week 

N/A HIV: 24.0% 

CT: 3.8% 
GN: 2.3% 
TV: 7.3% 
MG: 12.8% 

a‘Author’ indicates additional data was obtained from the author. Other references listed here reported on the same study and were used for data extraction. 246 

bMedian unless specified 247 

cAny = modern contraceptive method including condoms, unless specified; LARC = long-acting reversible contraception (implants or IUDs); Permanent = any method of permanent contraception, e.g. tubal ligation or hysterectomy 248 

dAlways uses condoms (unless specified) 249 
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eMedian number per week unless specified. Sex partners may be paying, non-paying, regular or casual, unless specified.  250 

fCT = Chlamydia trachomatis; NG = Neisseria gonorrhoeae; TV = Trichomonas vaginalis; TP = Treponema pallidum (syphilis); HSV2 = Herpes simplex virus type 2; BV = Bacterial vaginosis; MG = Mycoplasma genitalium 251 

N/A: Not measured or reported, data not available from author  252 

¶ Not disaggregated by sex work status 253 

¥ Reported results segregated by sub-group; data presented are overall estimates254 
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Most RCTs in this review required women to remain non-pregnant for continuation.37 41 43 45 50 54 255 

64 75 The majority of studies (n=19) took place in sub-Saharan Africa, most frequently in Kenya 256 

(n=8; table 1). There were also studies from the Americas (Mexico and the Caribbean), and East 257 

Asia (China, Thailand and Cambodia). All except three37 45 69 took place in urban settings. The 258 

study areas were frequently informal housing settlements, low-income areas or environments 259 

known for sex work and/or drug use.  260 

Sex work was mainly defined as exchange of sex for money or goods (n=12) or money alone 261 

(n=4). In five studies, sex workers were self-identified, in two they were members of 262 

communities or working in areas known for commercial sex work,37 54 and in two no definition 263 

was provided.75 82 Eighteen studies involved FSWs exclusively; the remainder targeted women 264 

with high-risk sexual practices or at high risk of HIV. These studies either reported pregnancy 265 

incidence in the sex work sub-group,37 43 45 71 or FSWs constituted more than two-thirds of the 266 

sample.33 41 69 78 Fourteen studies were restricted to women without HIV at baseline, and one 267 

study to women living with HIV.38 268 

Most studies (n=15) were conducted for one to two years, although they ranged from a one 269 

month pilot RCT41 to a 15-year open cohort study.38 The studies reporting pregnancy (intention 270 

undefined) tended to be of longer duration than those reporting unintended pregnancy (median 271 

duration 24 and 12 months, respectively; table 2).  272 
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Table 2: Results of included studies reporting unintended pregnancy and pregnancy (intention undefined) in ascending order of incidence. 273 

Study Incidence rate (per 100py) 95% Confidence interval Person-years of exposure Duration (months) Measurement of pregnancy Frequency of measurement Quality (%) 

Unintended pregnancy  

McClelland 200852 7.2 4.5 – 10.9 305.4 12 Urine test Monthly 40 

Watson-Jones 200845  11.8 9.7 – 14.5 796 30 Urine test Quarterly on suspicion only 53 

Gaffoor 201343 13.4 6.1 – 25.4 67.2 24 Urine test Quarterly 20 

Behets 200841 20.7 4.3 – 60.5 14.5 1 Urine test Weekly  27 

Braunstein 201133 26.3 21.9 – 30.7 528.5 24 Serum test 6-monthly for 1 year + 1 measurement in 2nd 
year 

60 

Deschamps 201634 27.3 23.3 – 31.7 615.6 18 Test (unspecified) 6-monthly 67 

Chersich 201435 28.0 22.6 – 34.3 335.8 12 Urine test Quarterly  60 

Peterson 200754 51.7 44.9 – 59.3 400 12 Urine test Monthly 40 

Behets 200540 53.0 21.0 – 110.0 13.2 2 Urine test Monthly  40 

Lara 200942 59.6 41.7 – 82.5 60.4 4 Urine test Monthly 40 

Pregnancy (intention undefined) 

Robb 201671 2.0 1.4 – 2.9 1619.6 24 Self-report Quarterly on suspicion only 21 

McClelland 201138 2.7 2.1 – 3.5 2259.3 15 year open cohort £ Urine test Monthly on suspicion only 21 

Bazzi 201557 3.3 1.4 – 5.2 359.6 24 Self-report 6-monthly 43 

Strathdee 201344 5.9 4.1 – 8.4 540.1 12 Self-report 4-monthly 36 

Van Loggerenberg 200878 8.5 5.6 – 11.5 376.5 24 Urine test Monthly on suspicion only 36 

Van Damme 200275 8.6 6.7 – 10.8 837.5 <=24£ Urine test Quarterly 29 

Vielot 201582 12.6 9.7 – 16.1 500.8 24 Urine test Quarterly on suspicion only 50 

Kaul 200464 13.5 11.3 – 16.1 968.0 <=48£ N/A N/A 21 

Priddy 201170 14.2 7.6 – 24.3 91.5 6 Urine test Quarterly 36 

Price 201269 14.5 12.0 – 17.5 784.0 48 Urine test Quarterly 43 

Liu 201567 15.2 10.4 – 21.5 210.3 6 Self-report Quarterly 71 

Kaewkungwal 201337 15.8 13.0 – 19.0 721.0Ω 42 Urine test N/A 43 

Vandepitte 201380 18.3 16.2 – 20.6 1467.0 >=24£ Urine test N/A 50 

Page 201339 22.0 16.3 – 30.1 186.4 12 Self-report Quarterly 50 

Feldblum 200736 23.4 20.6 – 26.5 1067.5 18 Urine test 6-monthly on suspicion only 43 

£ Duration varied for different participants 274 

N/A: Not measured or reported, data not available from author 275 

Ω Person-time estimated by:  276 

Person-time = (n_FSWs * yrs * retention) - (n_preg * yrs/2) 277 

Where: n_FSWs = number of FSWs enrolled; yrs = study duration in years; retention = retention rate; n_preg = number of women who became pregnant 278 

We could not use the approach advocated by Vandenbrouke et al83 as average follow up time among FSWs was not known. 279 
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Baseline population characteristics   280 

Most study populations had a median of five to eight years of education, and the majority of 281 

women were supporting at least one financial dependent (data not shown). Median duration in 282 

sex work was three to five years for most study populations, with one notable exception of 14 283 

years in a study in Mexico.44 Concurrent non-paying sex partners were common, reported by 284 

30-100% of women in 12 studies. 285 

Permanent and long-acting reversible contraceptive use was around one per cent in most 286 

studies in Africa, with only one study in Kenya reporting significantly higher coverage 287 

(17.5%).82 By contrast, coverage of these methods was greater than 30% in China67 and 288 

Mexico.44 57 Consistent condom use was measured using diverse metrics, but was generally low, 289 

and very low with non-paying partners. Most studies reported frequent sex with multiple 290 

partners, and few reported a median of less than five partners per week.38 50 59 78 High rates of 291 

gender-based violence were noted in all studies in which this was measured, as well as physical 292 

or financial pressure not to use condoms.41 70 293 

While the factors described generally contributed to high baseline pregnancy risk, several 294 

studies included FSW with notably lower risk profiles. For example, two studies were part of a 295 

large Kenyan open cohort, in which participants had few partners and sex acts per work, older 296 

median age and lower STI prevalence than the other studies.38 50 In addition, a number of 297 

studies provided insufficient information to assess population risk for pregnancy. 298 

STIs, other than HIV, were prevalent with one study reporting up to 36% of the study 299 

population having at least one STI on biological testing.36 61 HIV prevalence was reported in four 300 

studies and varied from 24% in Kenya82 to less than 3% in Mexico57 and Dominican Republic.42 301 

Methodology and quality assessment 302 

Quality scores, as percentages of the available total, are presented in table 2. The median quality 303 

score was 40% (inter quartile range (IQR)=36-50%). Four studies scored 60% or greater; three 304 
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of these measured unintended pregnancy33-35 and one measured pregnancy (undefined).67 Most 305 

studies scored poorly in the external validity and selection bias categories. 306 

Measurement bias was an issue for some studies. Pregnancy was tested regularly in all but one45 307 

of the unintended pregnancy studies; in contrast, five pregnancy (undefined) studies only 308 

measured it if suspected by the clinician or participant. Five of the pregnancy (undefined) 309 

studies measured pregnancy using self-report rather than a biological test.  310 

Incidence of pregnancy 311 

Incidence rate was reported by 14 studies, and calculated for the remainder based on the 312 

available data, with the number of women who became pregnant as the numerator and person-313 

years as the denominator. Women were censored at the time they became pregnant. The one 314 

exception was Deschamps et al,34 who counted multiple pregnancies, and subtracted pregnancy 315 

time from total person-time.  316 

Unintended pregnancy incidence rate (outcome 1) varied widely between studies, ranging from 317 

7.2 to 59.6 pregnancies per 100 person-years (table 2; figure 2). The median rate of the 10 318 

studies was 26.8, and seven reported a rate of greater than 20 per 100 person-years.  319 

Incidence rate of pregnancy (intention undefined – outcome 2) also varied widely, but rates 320 

were lower overall than unintended pregnancy, ranging from 2.0 to 23.4 per 100 person-years 321 

(table 2). The median rate of the 15 studies was 13.5, and only two reported a rate of greater 322 

than 20 per 100 person-years. 323 

Meta-analyses 324 

Random effects meta-analyses were performed for the two primary outcomes. Heterogeneity 325 

was high, with I-squared statistic over 95% for both outcomes.  326 

Incidence of unintended pregnancy 327 

Explored covariates which may explain the high heterogeneity of unintended pregnancy 328 

incidence showed that geographical region did not explain this, whereas presence/absence of 329 
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an intervention seemed important. The three cohort studies that did not involve an intervention 330 

had very low heterogeneity (I-squared=0%), and the pooled estimate for these studies was 27.1 331 

unintended pregnancies per 100 person-years (95%CI=24.4-29.8; figure 3). These three studies 332 

scored at least 60% on quality assessment (table 2). 333 

Assessment of potential methodological explanations showed that study design (RCT versus 334 

cohort), and study duration seemed important sources of heterogeneity, while pregnancy 335 

measurement method did not explain the high heterogeneity. The cohort studies were more 336 

homogenous than the RCTs (I-squared=63.9% and 96.8% respectively), and had higher pooled 337 

incidence of unintended pregnancy (figure 4). The three studies of less than one year duration 338 

were more homogenous (I-squared=59.1%), and had higher incidence (44.5 per 100 person-339 

years) than longer studies (figure 5).  340 

Quality was not found to be a source of heterogeneity, as no relationship was demonstrated 341 

between study quality score and unintended pregnancy incidence rate (Pearson correlation 342 

coefficient 0.01; scatter plot not shown). 343 

Incidence of pregnancy (intention undefined) 344 

Sub-group analyses showed that study duration and geographic region were sources of 345 

heterogeneity for rates of pregnancy where intention was not known. Pregnancy measurement 346 

method and study design characteristics did not account for any heterogeneity for this outcome. 347 

There were only two studies of less than one year duration67 70 (I-squared 0%). As with the 348 

unintended pregnancy outcome, these studies had a higher pooled incidence than studies of 349 

more than one year duration (14.9 vs. 11.4 per 100 person-years).   350 

A sub-analysis of geographic region showed that studies from Asia and the Americas (both in 351 

Mexico) were more homogenous (I-squared=29.8% and 68.1% respectively) than those from 352 

sub-Saharan Africa (I-squared=98.3%). The pooled incidence of pregnancy was higher in Asia 353 

(16.8 per 100 person-years) and lower in Mexico (4.8 per 100 person-years; figure 6). 354 
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A scatter plot demonstrated a weak positive relationship between quality score and incidence 355 

rate (plot not shown; Pearson correlation coefficient 0.55). 356 

Secondary outcomes 357 

Three studies assessed pregnancy outcomes for FSWs (table 3). In two of the studies, outcomes 358 

were unknown for about 25% of pregnancies (in the Caribbean34 and Madagascar,36) resulting 359 

in underestimates of birth and abortion incidence. Abortion accounted for less than 20% of 360 

pregnancies with known outcomes. In contrast, in the third study, a multi-country study,75 62 361 

abortions were recorded as adverse events (author correspondence), compared to only 10 362 

reported as withdrawing from the study due to pregnancy, suggesting that over 85% of the total 363 

women who became pregnant reported an abortion.  364 

 365 

Table 3: Incidence of abortion and birth 366 

Study Site Outcome Incidence 

of 

pregnancy 

Incidence 

of birth 

Incidence 

of 

abortion 

Abortion (as 

proportion 

of 

pregnancies 

with known 

outcome) 

Deschamps 

201634 

Haiti, 
Puerto 
Rico, 
Dominican 
Republic 

Unintended 

pregnancy 

27.3 15.1 3.1 16% 

Feldblum 

200736 

Madagascar Pregnancy 

(intention 

undefined) 

23.4 11.9 3.0 17% 

Van 

Damme 

200275 

Benin, Cote 
d’Ivoire, 
South 
Africa, 
Thailand 

Pregnancy 

(intention 

undefined) 

8.6 Not 

measured 

7.4 >85% 

 367 

Four studies developed multivariate regression models to determine the predictors of 368 

pregnancy36 38 or unintended pregnancy.5 34 Common findings were that younger age was 369 

associated with higher pregnancy incidence,5 34 36 and that highly effective contraceptive use36 370 
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and consistent condom use36 38 were protective; however one study in Kenya found that using 371 

condoms at the exclusion of other methods was a risk factor.5 Having a main or emotional 372 

partner increased the odds of unintended pregnancy,5 34 but not of pregnancy (intention 373 

undefined).36 38 Deschamps et al noted some additional associations, including recreational drug 374 

use and male partners having other sex partners being protective against pregnancy. Only one 375 

study assessed reproductive history and income,5 and none considered HIV status, as potential 376 

predictors or confounders.  377 

 378 

DISCUSSION 379 

This review found that of the many studies examining FSWs’ sexual and reproductive health in 380 

LMICs, very few have measured pregnancy, and even fewer have assessed pregnancy intention. 381 

While incidence varies widely between the included studies, it is sufficiently high in most low- 382 

and middle-income contexts to constitute a significant health and social issue for FSWs.  383 

Study design impacted on unintended pregnancy rates, with a lower rate seen in RCTs (20.8 per 384 

100 person-years) than cohort studies (29.6 per 100 person-years). Most of the RCTs in this 385 

review required women to remain non-pregnant for continuation37 41 43 45 50 54 64 75 and although 386 

only six RCTs specifically mentioned providing contraceptive counselling or methods, others 387 

may have offered a larger package of services that was not reported.  388 

To better understand the influence of services provided by studies, we compared studies that 389 

provided any intervention with those that did not, and found that the three studies in the latter 390 

category had very low heterogeneity and high pooled unintended pregnancy incidence (27 per 391 

100 person-years). As non-intervention cohort studies with quality scores of at least 60%, these 392 

were arguably the best designed to answer the review question. 393 

The included studies may have under-estimated population incidence of pregnancy, for several 394 

reasons. First, studies that only tested for pregnancy on suspicion could have missed early 395 

pregnancies or failed to ascertain the need to test. Second, pregnancies occurring between study 396 
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visits and ending in spontaneous or induced abortion may have been missed. Third, social 397 

desirability bias is likely to influence self-reporting of pregnancy in studies using that measure. 398 

Fourth, participants may have joined some studies in order to access services, potentially 399 

receiving superior family planning services than would otherwise be accessible.84 Finally, there 400 

may be selective loss to follow up among women who become pregnant, particularly in drug 401 

trials requiring women to remain non-pregnant for continuation.37 41 43 45 50 54 64 75 It is possible 402 

that these factors were more prominent in the studies measuring pregnancy without defining 403 

intention, contributing to the surprising finding that this outcome had generally lower incidence 404 

rates than unintended pregnancy.  405 

Some ‘unintended’ pregnancies may in fact have been intended, because women may have been 406 

unsure about their intention or it changed over time.28 Only one study assessed intention 407 

repeatedly,35 and none used a validated instrument designed to measure this complex latent 408 

construct.85 Some participants may have wanted a pregnancy, but felt pressure to say otherwise, 409 

depending on the social environment, external and internal stigma, and the study design; for 410 

example, if they wanted to access HIV prevention and other services through the study, but 411 

inclusion was restricted to those not wanting to get pregnant.  412 

Conversely, it is likely that most women in the undefined intention category (outcome 2) who 413 

became pregnant may not have intended to do so. During recruitment for a pregnancy 414 

prevention intervention trial with FSWs in Kenya,6 less than 1% of those interested in taking 415 

part were planning to get pregnant in the next year (unpublished data). Similarly, in a cohort 416 

study included in this review, only 4% of participants expressed an intention to get pregnant at 417 

some point during the 12-month follow up.5 35 A study in South Africa found a higher proportion 418 

(10%) wishing to conceive, but this is still a small minority of FSWs. While immediate 419 

pregnancy intentions may be low, however, future fertility preferences may be comparable to 420 

other women,86 and several authors have highlighted the need for appropriate services that 421 

promote safe conception and address FSWs’ need for different forms of protection with 422 

different partners.23-25 86  423 
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Quality scores were low, but it is important to note that we were assessing how well the studies 424 

answered our research question, rather than their own stated objectives. However, there was a 425 

notable absence of well-described sampling and recruitment techniques, suggesting that study 426 

populations may have been poorly representative of local FSW populations. This may have 427 

underestimated pregnancy incidence, as more marginalised members of the population, who 428 

are at greater sexual risk, are harder to reach and recruit by convenience or snowball methods. 429 

Indeed, the only study to use a random sampling approach found moderately high incidence of 430 

pregnancy (intention undefined; 15 per 100 person-years), despite 30% IUD coverage in this 431 

population.67 Furthermore, inclusion criteria limiting more than half of the studies to HIV 432 

negative women contributed to selection bias, particularly in sub-Saharan African studies, 433 

where HIV prevalence among FSWs is estimated at 37%.87 This may partly explain the 434 

observation that pregnancy incidence in sub-Saharan Africa was lower than Asia, despite the 435 

fact that total population fertility rates are lower in Asia. Higher quality scores seen in the Asian 436 

studies may also account for this discrepancy.  437 

Quantitative analysis identified study duration as a clear contributor to heterogeneity in both 438 

outcomes. Incidence was lower in shorter studies, and decreased over time within studies that 439 

reported incidence at multiple time points.33 36 This is due in part to the analytical approach, 440 

taken by all but one study,34 of censoring women’s person-time when they first become 441 

pregnant. As study subjects at highest risk fall pregnant early, they are censored early and 442 

cannot contribute additional pregnancies to the numerator. The remaining lower-risk women 443 

are less likely to experience the outcome. The same phenomenon has been observed in closed 444 

cohorts with the outcome of HIV incidence.88 In addition, sexual risk behaviours often reduce 445 

over time in longitudinal studies, because of social desirability bias or health education from 446 

study participation,34 37 or attrition bias,89 which may have been a factor for twelve studies in 447 

this review with low or unreported retention rates among FSWs.  448 

While measurement bias did not emerge as a significant source of heterogeneity, there was 449 

ambiguity in the reporting of pregnancy measurement, and it was often dependent on authors’ 450 

Page 24 of 61

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-021779 on 17 S

eptem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

 

25 

 

recollections. There was a weak positive association between study quality and incidence rates 451 

in the pregnancy (intention undefined) group. The lack of a clear relationship may be because 452 

quality issues can result in either an under-or overestimate of incidence.  453 

Limitations  454 

This review had a number of limitations. Foremost was the inclusion of studies in which 455 

(unintended) pregnancy incidence was not an a priori objective, which was the case for all but 456 

one. This likely resulted in methodological issues affecting participant selection and pregnancy 457 

measurement.  458 

We also adopted a broad approach to other inclusion criteria. Several studies conducted in the 459 

late 1990s and early 2000s were included, which may be problematic as family planning 460 

coverage has grown and fertility rates declined since that time. The heavy reliance on authors to 461 

provide unreported data was a limitation and may have introduced bias, and older data often 462 

could not be accessed.  463 

We used a broad definition of sex work, which may have increased the heterogeneity of the 464 

outcomes. However, this definition reflects the reality that there are many reasons for women 465 

to sell sex, which depend on local laws, culture and economies, and to arbitrarily limit to full 466 

time sex workers, for example, may exclude studies of ‘hidden’ FSWs who are often especially 467 

vulnerable.90 91 468 

Our analysis was limited by high heterogeneity, which prevented us from pooling overall rates 469 

or performing meta-regression to tease out the influence of different variables. Heterogeneity 470 

was not fully explained by explorative sub-analyses, and may in part be due to the low number 471 

of studies, low quality, and incomplete data on risk factors. It should be noted that 472 

interpretation of these descriptive heterogeneity statistics require a certain level of caution, 473 

specifically where the number of cases is small. Variations in baseline population risk probably 474 

contributed significantly to heterogeneity, but these could not be quantified due to the 475 

incomplete and/or inconsistent measurement of risk factors between studies. Cultural, legal 476 
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and economic contexts, such as cultural norms around motherhood and abortion law, also vary 477 

considerably between the different settings in which the studies took place, and influence 478 

fertility preferences, expression of pregnancy intention and access to prevention methods and 479 

abortion. These contextual factors could not be accounted for in our analysis.  480 

Another limitation was that we were unable to directly compare rates of pregnancy between 481 

FSWs and other populations. Very high pregnancy incidence has been observed in HIV studies 482 

among women not categorised as sex workers,55 92 however these women were at high risk for 483 

HIV for other reasons (e.g. multiple partners). Among the general population, unintended 484 

pregnancy incidence is estimated at 5.4 per 100 person-years in the developing world, and 8 in 485 

Africa, substantially lower than the rates among FSWs presented here. Of the three studies in 486 

this review which reported incidence for a broader study population as well as an FSW 487 

subgroup, two reported higher incidence37 43 and one reported approximately equal incidence45 488 

in the FSW sub-group compared to the whole study population.  489 

Conclusion 490 

Ultimately, this review demonstrates a concerning lack of research on an issue which is a 491 

priority for many FSWs in low-resource settings. This is surprising, as we found many studies 492 

on HIV incidence and prevention in this population, for which unintended pregnancy is both 493 

relevant to the primary outcome and may indicate overall sexual risk. There has been a modest 494 

increase in family planning availability for women in many countries since the early 2000s,93 94 495 

however this has not been accompanied by research on whether these additional services have 496 

reached FSW populations, or impacted on pregnancy rates. Access to family planning, 497 

particularly long-acting reversible contraceptives, may be improved by better targeting of FSWs 498 

through mobile outreach95 and integration with existing FSW-specific HIV prevention services, 499 

and by careful training of health workers and community workers in contraceptive counselling 500 

and follow-up.95 Also, it is important to make concerted efforts to link FSWs who become 501 
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pregnant with maternal health services, including services for antiretroviral treatment and 502 

preventing HIV transmission to infants. 503 

This review found that studies measuring pregnancy incidence among FSWs were of low overall 504 

methodological quality and had highly varied results, but that unintended pregnancy incidence 505 

was high overall and, based on available data, higher than the general population. There is an 506 

urgent need for quality research on unintended pregnancy incidence, the effectiveness of 507 

interventions to reduce it, and the best models of reproductive health service provision for this 508 

large and stigmatised population.  509 
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Figure 1: PRISMA flow diagram of search results and inclusion of studies after review  
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Figure 2: Incidence rates (per 100 person-years) for studies reporting unintended pregnancy  
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Figure 3: Forest plot showing sub-group analysis of unintended pregnancy incidence rates (per 100 person-
years) by intervention vs. no intervention  

 

139x103mm (300 x 300 DPI)  

 
 

Page 44 of 61

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 8, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-021779 on 17 S

eptem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

  

 

 

Figure 4: Forest plot showing sub-group analysis of unintended pregnancy incidence rates (per 100 person-
years) by RCT vs. cohort study design  
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Figure 5: Forest plot showing sub-group analysis of unintended pregnancy incidence rates (per 100 person-
years) by study duration (cut-off one year)  
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Figure 6: Forest plot showing sub-group analysis of pregnancy (intention undefined) incidence rates (per 
100 person-years) by geographic region  
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Supplementary File 

Incidence of unintended pregnancy among female sex workers in low- and middle-income 

countries: a systematic review and meta-analysis 

 

1. Complete search strategy 

Medline search 19 Jan 2016 

1. exp cohort studies/ or exp controlled before-after studies/ or exp cross-sectional studies/ or exp historically 

controlled study/ or exp interrupted time series analysis/ or exp feasibility studies/ or exp pilot projects/ or exp 

control groups/ or exp cross-over studies/ or exp double-blind method/ or exp random allocation/ or exp single-

blind method/ 

2. exp clinical trial/ or exp observational study/ or exp comparative study/ or exp evaluation studies/ or exp 

multicenter study/ 

3. exp Sex Workers/ 

4. exp Prostitution/ 

5. prostitut*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifier] 

6. Commercial sex.mp. 

7. sex work*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword 

heading word, protocol supplementary concept word, rare disease supplementary concept word, unique 

identifier] 

8. (sex* adj2 (sell* or transact* or trade or trading)).mp. 

9. 3 or 4 or 5 or 6 or 7 or 8 

10. Developing Countries/ 

11. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or 

Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* 

or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon* 

or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote 

d'Ivoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea* 

or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or 

Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or 

Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho* 

or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or 

Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or 

Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or 

Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or 

Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell* 

or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St 

Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or 

Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or 

Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp. 

12. exp africa/ or exp caribbean region/ or exp central america/ or latin america/ or exp south america/ or asia/ or 

exp asia, central/ or exp asia, southeastern/ or exp asia, western/ or exp indian ocean islands/ or pacific islands/ 

or exp melanesia/ or exp micronesia/ or exp west indies/ 

13. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or 

micronesia* or polynesia*).mp. 
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14. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or 

constrain*-resource* or under-resource* or poor*-resource* or resource-scarce* or scarce*-resource* or low-

income or middle-income or lowincome or middleincome or LMIC*).mp. 

15. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or 

less-economically developed or least-economically developed or less-affluent or least-affluent) adj (country or 

countries or nation or nations or region or regions or economy or economies)).mp. 

16. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp. 

17. (third-world* or thirdworld* or 3rd-world*).mp. 

18. 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 

19. 9 and 18 

20. Cohort analy*.mp. 

21. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp. 

22. Cross sectional.mp. 

23. ((random* or clinical or control*) adj (trial* or study or studies)).mp. 

24. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or 

intervention or comparative) adj (study or studies)).mp. 

25. 1 or 2 or 20 or 21 or 22 or 23 or 24 

26. 19 and 25 

27. 26 

28. limit 27 to (english language and yr="2000 -Current") 

 

PsychInfo search 18 Jan 2016 

1. Cohort analy*.mp. 

2. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp. 

3. Cross sectional.mp. 

4. ((random* or clinical or control*) adj (trial* or study or studies)).mp. 

5. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or 

intervention or comparative) adj (study or studies)).mp. 

6. experimental design/ or exp between groups design/ or exp clinical trials/ or exp cohort analysis/ or exp 

followup studies/ or exp hypothesis testing/ or exp longitudinal studies/ or exp repeated measures/ or exp 

experiment controls/ or exp quasi experimental methods/ 

7. exp Evaluation/ or exp Program Evaluation/ 

8. exp observation methods/ 

9. "sampling (experimental)"/ or exp random sampling/ 

10. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 

11. exp Prostitution/ 

12. prostitut*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & 

measures] 

13. Commercial sex.mp. 

14. sex work*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & 

measures] 

15. (sex* adj2 (sell* or transact* or trade or trading)).mp. 

16. Developing Countries/ 

17. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or 

Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* 

or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon* 

or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote 

d'Ivoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea* 

or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or 

Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or 

Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho* 
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or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or 

Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or 

Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or 

Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or 

Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell* 

or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St 

Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or 

Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or 

Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp. 

18. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or 

micronesia* or polynesia*).mp. 

19. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or 

constrain*-resource* or under-resource* or poor*-resource* or resource-scarce* or scarce*-resource* or low-

income or middle-income or lowincome or middleincome or LMIC*).mp. 

20. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or 

less-economically developed or least-economically developed or less-affluent or least-affluent) adj (country or 

countries or nation or nations or region or regions or economy or economies)).mp. 

21. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp. 

22. (third-world* or thirdworld* or 3rd-world*).mp. 

23. 16 or 17 or 18 or 19 or 20 or 21 or 22 

24. 11 or 12 or 13 or 14 or 15 

25. 10 and 23 and 24 

 

Embase search 18 Jan 2016  

1. (Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or 

Bangladesh* or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* 

or Brazil* or Bulgaria* or Burkina* or Burundi* or Cabo Verde* or Cape Verde* or Cambodia* or Cameroon* 

or Central African or Chad* or China or Chinese or Colombia* or Comor* or Congo* or Costa Rica* or Cote 

d'Ivoir* or Ivory Coast or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or El Salvador* or Eritrea* 

or Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or 

Guyan* or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or 

Kazakhstan* or Kenya* or Kiribati* or Korea* or Kosov* or Kyrgyz Republic or Lao* or Leban* or Lesotho* 

or Liberia* or Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or 

Marshall Island* or Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or 

Montenegr* or Morocc* or Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or 

Niger* or Nigeria* or Pakistan* or Palau* or Panama* or Papua New Guinea* or Paraguay* or Peru* or 

Philippines or Filipino or Romania* or Rwanda* or Samoa* or Sao Tome* or Senegal* or Serbia* or Seychell* 

or Sierra Leon* or Solomon Island* or Somalia* or South Africa* or Sudan* or Sri Lanka* or St Lucia* or St 

Vincent or Grenadines or Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or 

Togo* or Tonga* or Tunisia* or Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or 

Vanuatu* or Venezuela* or Vietnam* or West Bank or Gaza or Yemen* or Zambia* or Zimbabwe*).mp. 

2. exp Africa/ or exp caribbean/ or exp caribbean islands/ or exp "South and Central America"/ or exp Asia/ or 

exp indian ocean/ or exp pacific ocean/ 

3. exp developing country/ 

4. (africa* or asia* or caribbean or central america* or latin america* or south america* or melanesia* or 

micronesia* or polynesia*).mp. 

5. (resource-limit* or resource-poor or low-resource* or limited-resource* or resource-constrain* or constrain*-

resource* or under-resource* or poor*-resource* or resource-scarce* or scarce*-resource* or low-income or 

middle-income or lowincome or middleincome or LMIC*).mp. 
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6. ((developing or underdeveloped or under-developed or emerging or less-developed or least-developed or less-

economically developed or least-economically developed or less-affluent or least-affluent) adj (country or 

countries or nation or nations or region or regions or economy or economies)).mp. 

7. ((developing or underdeveloped or under-developed or less-developed or least-developed) adj world).mp. 

8. (third-world* or thirdworld* or 3rd-world*).mp. 

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 

10. prostitut*.mp. 

11. exp prostitution/ or exp transactional sex/ 

12. Commercial sex.mp. 

13. sex work*.mp. 

14. (sex* adj2 (sell* or transact* or trade or trading)).mp. 

15. 10 or 11 or 12 or 13 or 14 

16. ((cohort or follow-up or followup or observational or prospective or retrospective or evaluation or 

intervention or comparative) adj (study or studies)).mp. [mp=title, abstract, heading word, drug trade name, 

original title, device manufacturer, drug manufacturer, device trade name, keyword] 

17. ((random* or clinical or control*) adj (trial* or study or studies)).mp. 

18. Cross sectional.mp. 

19. ((doubl* or singl* or trebl* or tripl*) adj blind*).mp. 

20. Cohort analy*.mp. 

21. exp cohort analysis/ or exp control group/ or exp correlational study/ or exp cross-sectional study/ or exp 

crossover procedure/ or exp double blind procedure/ or exp "early termination of clinical trial"/ or exp 

experimental design/ or exp nonequivalent control group/ or exp parallel design/ or exp pretest posttest control 

group design/ or exp pretest posttest design/ or exp single blind procedure/ or exp triple blind procedure/ 

22. exp comparative study/ or exp experimental study/ or exp feasibility study/ or exp observational study/ or 

exp pilot study/ or exp prevention study/ or exp quasi experimental study/ 

23. exp time series analysis/ 

24. exp clinical trial/ or exp "clinical trial (topic)"/ or exp community trial/ or exp intervention study/ or exp 

longitudinal study/ or exp major clinical study/ or exp open study/ or exp postmarketing surveillance/ or exp 

prospective study/ or exp retrospective study/ 

25. exp evaluation study/ 

26. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 

27. 9 and 15 and 26 

28. limit 27 to (english language and yr="2000 -Current") 

 

POPLINE search 20 Jan 2016 

( ( ( Keyword:SEX WORKERS ) OR ( Keyword:TRANSACTIONAL SEX ) )  

OR  

( ( "sex work*" OR "Commercial sex" OR prostitut* OR "sell sex*" OR "transact* sex*" OR "sex*transact*" 

OR "sex* trade" OR "sex* trading" OR "trade sex*" OR "trading sex*" ) ) )  

 

AND  

 

( ( ( Keyword:COHORT ANALYSIS OR Keyword:CLINICAL TRIALS OR Keyword:CONTROL GROUPS 

OR Keyword:CROSS SECTIONAL ANALYSIS OR Keyword:DOUBLE-BLIND STUDIES OR 

Keyword:FOLLOW-UP STUDIES OR Keyword:PROSPECTIVE STUDIES OR Keyword:RETROSPECTIVE 

STUDIES OR Keyword:REPEATED ROUNDS OF SURVEY OR Keyword:LONGITUDINAL STUDIES OR 

Keyword:PILOT PROJECTS OR Keyword:HEALTH SERVICES EVALUATION OR Keyword:PRE-POST 

TESTS OR Keyword:FAMILY PLANNING PROGRAM EVALUATION OR Keyword:PERIOD ANALYSIS 

OR Keyword:PROGRAM EFFECTIVENESS ) )  

OR  
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( ( (cohort OR follow\-up OR followup OR "follow up" OR observational OR prospective OR retrospective OR 

evaluation OR intervention OR comparative OR random* OR clinical OR control*) study ~0 )  

OR  

( (cohort OR follow\-up OR followup OR "follow up" OR observational OR prospective OR retrospective OR 

evaluation OR intervention OR comparative OR random* OR clinical OR control*) studies ~0 )  

OR 

( (random* OR clinical OR control*) trial~0 ) OR ( (doubl* OR singl* OR trebl* OR tripl*) adj blind* ) OR ( 

cross\-sectional OR "cross sectional" ) OR ( "cohort analy*" ) ) )  

 

AND  

 

( ( ( Region/Country:Central America OR Region/Country:South America OR Region/Country:Caribbean OR 

Region/Country:Oceania OR Region/Country:Africa OR Region/Country:Europe Southeastern OR 

Region/Country:Asia Central OR Region/Country:Asia Southeastern OR Region/Country:Asia Southern OR 

Region/Country:Asia Southwestern OR Region/Country:China OR Region/Country:Democratic People's 

Republic of Korea OR Region/Country:Mongolia OR Region/Country:Belarus OR Region/Country:Moldova 

OR Region/Country:Ukraine OR Region/Country:Mexico OR Region/Country:Gaza OR Region/Country:Iran 

OR Region/Country:Iraq OR Region/Country:Jordan OR Region/Country:Lebanon OR Region/Country:Syria 

OR Region/Country:West Bank OR Region/Country:Yemen ) ) )  

 

AND ( ( Language:English ) AND ( Years:[2000 TO *] ) ) 

 

 

Conference abstracts: Web of Science  22 Jan 2016 

#16 
#15 AND #9 AND #3  

DocType=All document types; Language=All languages; 

#15 
#14 OR #13 OR #12 OR #11 OR #10  

DocType=All document types; Language=All languages; 

#14 
(TS=("Cross sectional")) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#13 
(TS=("Cohort analy*")) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#12 

(TS=((cohort OR "follow up" OR followup OR observational OR prospective OR retrospective OR evaluation OR 

intervention OR comparative) near/0 (study OR studies))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#11 
(TS=((random* OR clinical OR control*) near/0 (trial* OR study OR studies))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#10 
(TS=((doubl* OR singl* OR trebl* OR tripl*) near/0 (blind*))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#9 
#8 OR #7 OR #6 OR #5 OR #4  

DocType=All document types; Language=All languages; 

#8 

(TS=(("developing" OR "underdeveloped" OR "under developed" OR "less developed" OR "least developed") 

NEAR/0 ("world"))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#7 

(TS=(("developing" or "underdeveloped" or "under-developed" or emerging or "less-developed "or "least-

developed" or "less-economically developed" or "least-economically developed" or "less-affluent" or "least-

affluent") near/0 (country or countries or nation or nations or region or regions or economy or 

economies))) AND LANGUAGE: (English)  
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DocType=All document types; Language=All languages; 

#6 

(TS=("resource-limit*" or "resource-poor" or "low-resource*" or "limited-resource*" or "resource-constrain*" or 

"constrain*-resource*" or "under-resource*" or "poor*-resource*" or "resource-scarce*" or "scarce*-resource*" or 

"low-income" or "middle-income" or lowincome or middleincome or LMIC*)) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#5 

(TS=(africa* or asia* or caribbean or "central america*" or "latin america*" or "south america*" or melanesia* or 

micronesia* or polynesia*)) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#4 

(TS=(Afghanistan* or Albania* or Algeria* or Angola* or Argentina* or Armenia* or Azerbaijan* or Bangladesh* 
or Belarus* or Beliz* or Benin* or Bhutan* or Bolivia* or Bosnia* or Herzegovin* or Botswan* or Brazil* or 

Bulgaria* or Burkina* or Burundi* or "Cabo Verde*" or "Cape Verde*" or Cambodia* or Cameroon* or "Central 

African" or Chad* or China or Chinese or Colombia* or Comor* or Congo* or "Costa Rica*" or "Cote d'Ivoir*" or 

"Ivory Coast" or Cuba* or Djibouti* or Dominica* or Ecuador* or Egypt* or "El Salvador*" or Eritrea* or 

Ethiopia* or Fiji* or Gabon* or Gambia* or Georgia* or Ghana* or Grenad* or Guatemala* or Guinea* or Guyan* 

or Haiti* or Hondura* or Hungar* or India* or Indonesia* or Iran* or Iraq* or Jamaica* or Jordan* or Kazakhstan* 

or Kenya* or Kiribati* or Korea* or Kosov* or "Kyrgyz Republic" or Lao* or Leban* or Lesotho* or Liberia* or 

Libya* or Macedonia* or Madagascar* or Malawi* or Malaysia* or Maldiv* or Mali* or "Marshall Island*" or 

Mauritania* or Mauriti* or Mexic* or Micronesia* or Moldova* or Mongolia* or Montenegr* or Morocc* or 

Mozambi* or Myanma* or Burmese or Namibia* or Nepal* or Nicaragua* or Niger* or Nigeria* or Pakistan* or 

Palau* or Panama* or "Papua New Guinea*" or Paraguay* or Peru* or Philippines or Filipino or Romania* or 
Rwanda* or Samoa* or "Sao Tome*" or Senegal* or Serbia* or Seychell* or "Sierra Leon*" or "Solomon Island*" 

or Somalia* or "South Africa*" or Sudan* or "Sri Lanka*" or "St Lucia*" or "St Vincent" or Grenadines or 

Surinam* or Swazi* or Syria* or Tajikistan* or Tanzania* or Thai* or Timor* or Togo* or Tonga* or Tunisia* or 

Turk* or Turkmenistan* or Tuvalu* or Uganda* or Ukrain* or Uzbekistan* or Vanuatu* or Venezuela* or 

Vietnam* or "West Bank" or Gaza or Yemen* or Zambia* or Zimbabwe*)) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#3 
#2 OR #1  

DocType=All document types; Language=All languages; 

#2 
(TS=(sex* near/1 (sell* or transact* or trade or trading))) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

#1 
(TS=(prostitut* or "sex work*" or "commercial sex" )) AND LANGUAGE: (English)  

DocType=All document types; Language=All languages; 

 

Conference abstracts: Proquest 22 Jan 2016 

 ( 

(sex* NEAR/2 (sell* OR transact* OR trade OR trading)) OR prostitut* OR "Commercial sex" OR "sex work*" 

)  

AND 

( 

 ((doubl* OR singl* OR trebl* OR tripl*) PRE/0 blind*)  

OR  

((random* OR clinical OR control*) PRE/0 (trial* OR study OR studies))  

OR  

((cohort OR "follow up" OR followup OR observational OR prospective OR retrospective OR evaluation OR 

intervention OR comparative) PRE/0 (study OR studies)) 

OR  

("Cohort analy*")  

OR  

("Cross sectional")  

) 

AND  

( 
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(Afghanistan* OR Albania* OR Algeria* OR Angola* OR Argentina* OR Armenia* OR Azerbaijan* OR 

Bangladesh* OR Belarus* OR Beliz* OR Benin* OR Bhutan* OR Bolivia* OR Bosnia* OR Herzegovin* OR 

Botswan* OR Brazil* OR Bulgaria* OR Burkina* OR Burundi* OR Cabo Verde* OR Cape Verde* OR 

Cambodia* OR Cameroon* OR Central African OR Chad* OR China OR Chinese OR Colombia* OR Comor* 

OR Congo* OR Costa Rica* OR Cote d'Ivoir* OR Ivory Coast OR Cuba* OR Djibouti* OR Dominica* OR 

Ecuador* OR Egypt* OR El Salvador* OR Eritrea* OR Ethiopia* OR Fiji* OR Gabon* OR Gambia* OR 

Georgia* OR Ghana* OR Grenad* OR Guatemala* OR Guinea* OR Guyan* OR Haiti* OR Hondura* OR 

Hungar* OR India* OR Indonesia* OR Iran* OR Iraq* OR Jamaica* OR Jordan* OR Kazakhstan* OR Kenya* 

OR Kiribati* OR Korea* OR Kosov* OR Kyrgyz Republic OR Lao* OR Leban* OR Lesotho* OR Liberia* 

OR Libya* OR Macedonia* OR Madagascar* OR Malawi* OR Malaysia* OR Maldiv* OR Mali* OR Marshall 

Island* OR Mauritania* OR Mauriti* OR Mexic* OR Micronesia* OR Moldova* OR Mongolia* OR 

Montenegr* OR Morocc* OR Mozambi* OR Myanma* OR Burmese OR Namibia* OR Nepal* OR Nicaragua* 

OR Niger* OR Nigeria* OR Pakistan* OR Palau* OR Panama* OR Papua New Guinea* OR Paraguay* OR 

Peru* OR Philippines OR Filipino OR Romania* OR Rwanda* OR Samoa* OR Sao Tome* OR Senegal* OR 

Serbia* OR Seychell* OR Sierra Leon* OR Solomon Island* OR Somalia* OR South Africa* OR Sudan* OR 

Sri Lanka* OR St Lucia* OR St Vincent OR Grenadines OR Surinam* OR Swazi* OR Syria* OR Tajikistan* 

OR Tanzania* OR Thai* OR Timor* OR Togo* OR Tonga* OR Tunisia* OR Turk* OR Turkmenistan* OR 

Tuvalu* OR Uganda* OR Ukrain* OR Uzbekistan* OR Vanuatu* OR Venezuela* OR Vietnam* OR West 

Bank OR Gaza OR Yemen* OR Zambia* OR Zimbabwe*)  

OR  

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed") PRE/0 

(world))  

OR  

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed" OR "less 

economically developed" OR "least economically developed" OR "less affluent" OR "least affluent") PRE/0 

(country OR countries OR nation OR nations OR region OR regions OR economy OR economies))  

OR  

("third world*" OR thirdworld* OR "3rd-world*")  

OR  

("resource limit*" OR "resource poor" OR "low resource*" OR "limited resource*" OR "resource constrain*" 

OR "constrain* resource*" OR "under resource*" OR "poor* resource*" OR "resource scarce*" OR "scarce* 

resource*" OR "low income" OR "middle income" OR lowincome OR middleincome OR LMIC*)  

OR  

(africa* OR asia* OR caribbean OR "central america*" OR "latin america*" OR "south america*" OR 

melanesia* OR micronesia* OR polynesia*) 

) 

 

Open grey22 Jan 2016 

lang:"en" 

 ((sex* NEAR/2 (sell* OR transact* OR trade OR trading)) OR prostitut* OR "Commercial sex" OR "sex 

work*")  

AND 

( 

(Afghanistan* OR Albania* OR Algeria* OR Angola* OR Argentina* OR Armenia* OR Azerbaijan* OR 

Bangladesh* OR Belarus* OR Beliz* OR Benin* OR Bhutan* OR Bolivia* OR Bosnia* OR Herzegovin* OR 

Botswan* OR Brazil* OR Bulgaria* OR Burkina* OR Burundi* OR Cabo Verde* OR Cape Verde* OR 

Cambodia* OR Cameroon* OR Central African OR Chad* OR China OR Chinese OR Colombia* OR Comor* 

OR Congo* OR Costa Rica* OR Cote d'Ivoir* OR Ivory Coast OR Cuba* OR Djibouti* OR Dominica* OR 

Ecuador* OR Egypt* OR El Salvador* OR Eritrea* OR Ethiopia* OR Fiji* OR Gabon* OR Gambia* OR 

Georgia* OR Ghana* OR Grenad* OR Guatemala* OR Guinea* OR Guyan* OR Haiti* OR Hondura* OR 

Hungar* OR India* OR Indonesia* OR Iran* OR Iraq* OR Jamaica* OR Jordan* OR Kazakhstan* OR Kenya* 
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OR Kiribati* OR Korea* OR Kosov* OR Kyrgyz Republic OR Lao* OR Leban* OR Lesotho* OR Liberia* 

OR Libya* OR Macedonia* OR Madagascar* OR Malawi* OR Malaysia* OR Maldiv* OR Mali* OR Marshall 

Island* OR Mauritania* OR Mauriti* OR Mexic* OR Micronesia* OR Moldova* OR Mongolia* OR 

Montenegr* OR Morocc* OR Mozambi* OR Myanma* OR Burmese OR Namibia* OR Nepal* OR Nicaragua* 

OR Niger* OR Nigeria* OR Pakistan* OR Palau* OR Panama* OR Papua New Guinea* OR Paraguay* OR 

Peru* OR Philippines OR Filipino OR Romania* OR Rwanda* OR Samoa* OR Sao Tome* OR Senegal* OR 

Serbia* OR Seychell* OR Sierra Leon* OR Solomon Island* OR Somalia* OR South Africa* OR Sudan* OR 

Sri Lanka* OR St Lucia* OR St Vincent OR Grenadines OR Surinam* OR Swazi* OR Syria* OR Tajikistan* 

OR Tanzania* OR Thai* OR Timor* OR Togo* OR Tonga* OR Tunisia* OR Turk* OR Turkmenistan* OR 

Tuvalu* OR Uganda* OR Ukrain* OR Uzbekistan* OR Vanuatu* OR Venezuela* OR Vietnam* OR West 

Bank OR Gaza OR Yemen* OR Zambia* OR Zimbabwe*) 

OR 

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed" OR "less 

economically developed" OR "least economically developed" OR "less affluent" OR "least affluent") NEAR/0 

(country OR countries OR nation OR nations OR region OR regions OR economy OR economies))  

OR 

((developing OR underdeveloped OR "under developed" OR "less developed" OR "least developed") NEAR/0 

(world)) 

OR 

("third world*" OR thirdworld* OR "3rd-world*") 

OR 

(“resource limit*" OR "resource poor" OR "low resource*" OR "limited resource*" OR "resource constrain*" 

OR "constrain* resource*" OR "under resource*" OR "poor* resource*" OR "resource scarce*" OR "scarce* 

resource*" OR "low income" OR "middle income" OR lowincome OR middleincome OR LMIC*)  

OR  

(africa* OR asia* OR caribbean OR "central america*" OR "latin america*" OR "south america*" OR 

melanesia* OR micronesia* OR polynesia*) 

) 
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2. Quality assessment tool 

Adapted from the Joanna Briggs Institute Prevalence Critical Appraisal Tool1. Modified version provided by the 

author (Munn) on 21/3/16. Adjustments as per Bowring 20162. Further modifications specific to research 

question made by review authors. 

 

DOMAIN 1: EXTERNAL VALIDITY 

Is the sample representative of the population of interest? 

1.1 Was an appropriate sampling frame used? 

1 Enumeration/estimate of FSWs, or clear description of source population (demographics, location, and time 

period), and rationale for use 

0 No sampling frame, or inappropriate population for research question 

1.2 Was an appropriate sampling method used? 

1  Probability-based sample (including: simple random, systematic, stratified, cluster, two-stage and multi-stage 
sampling)  

RDS or properly described time-location/venue sampling (if analysed appropriately) 

0 Non-random sample (including purposive, quota, convenience and snowball), or sampling not described 

1.3 Were inclusion and exclusion criteria explicit and appropriate to the research question? 

1  Yes, e.g. women only, FSWs, all reproductive ages, etc 

0 No: limited by HIV status or other characteristic that would affect generalisability 

 

DOMAIN 2: SELECTION (NON-RESPONSE) BIAS 

Was there incomplete outcome data (due to non-response, refusal or exclusion), and how did it affect the outcome? 

2.1 Were (FSW) study participants recruited and enrolled in an appropriate way?  

1  Well described methods of recruitment and enrolment; appropriate staff expertise/training; appropriate seed 

selection for RDS; appropriate venue/location coverage 

0 Poorly described; potential source of bias due to recruitment methods 

2.2 Was there selective participation in the study?  

1 >=80% of those invited to participate were screened 

<80% participation rate, but sociodemographic/sex work characteristics not significantly different between 

participants and non-participants 

0 <80% participation rate and significantly different characteristics likely to affect outcome 

Participation rate not reported or differences not assessed 

2.3 What was the retention rate? 

Closed cohort/RCT: what proportion of participants who commenced the study contributed data at the final follow up 

visit? (If choosing an earlier endpoint, use retention rate up to this point) 

Open cohort: what proportion attended at least one follow up visit, and was retention well described? 

2 >=80% and sociodemographic/sex work characteristics compared and not significantly different 

1 >=80% and sociodemographic/sex work characteristics either significantly different or not compared 

0 <80% 
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DOMAIN 3: MEASUREMENT BIAS 

3.1 Was a valid tool used for the identification of the condition (pregnancy)? 

1 Serum or urine test for beta HCG 

0 Self-reported or observed by study personnel  

3.2 Was the condition (pregnancy) measured in a standard, reliable way for all FSWs? 

1 Pregnancy measured systematically (eg every study visit); data collectors appropriately trained  

0 Unclear/inconsistent methods; lack of training for data collectors; nonsystematic measurement or recording (eg 

pregnancy only tested on participant request or clinician suspicion) 

3.3 Was pregnancy intention measured systematically using a valid tool? 

1 Prospective question about intention asked at appropriate intervals (at least every 12months); or LMUP 

0 Intention assumed, infrequently measured or unreliable retrospective question 

N/A Intention not measured 

 

DOMAIN 4: INTERNAL VALIDITY 

How likely could the result be due to chance? What is the level of precision? 

4.1 Was the person-years of observation adequate for calculating pregnancy incidence? 

1 FSWs followed for at least 100 woman-years, or reasonable justification of smaller size 

0 <100 woman-years 

4.2 Was the study conducted for a sufficient period of time to calculate pregnancy incidence? 

1  Closed cohort or trial: at least 6 months’ follow-up time 

Open cohort: median follow up time per participant >6 months? 

0 Insufficient observation period, or not reported  

4.3 Was there appropriate statistical analysis?  

1  Detailed statistical methods described 

Primarily consider the measure of risk that will be used in the meta-analysis – i.e. incidence rates, and/or 

incidence proportion if measured over 1 year 

For proportions (cumulative incidence): denominator and numerator explicitly reported and appropriate/justified 

For incidence rates: calculation of person-years, including estimate of conception date and approach to censoring 

of pregnancy, explicitly reported and appropriate/justified (should not count pregnant time towards total person-

years) 

If calculated based on data from author: sufficient data provided for accurate calculation  

0 Methods not sufficiently described; inappropriate technique 

 

DOMAIN 5: OTHER ISSUES 

5.1 Was pregnancy incidence an objective of the study? 

1 Yes (consider objectives of overall study, not sub-study/specific paper) 

0 No (e.g. cohort may have been originally designed to measure HIV incidence, but they also published a paper on 
incidental pregnancy incidence) 

5.1 Were there any other issues that may have introduced bias or affected the validity of the estimates? 
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1 No issues 

0 Study design issues, e.g. highly variable/skewed follow up times in open cohort study; very long follow-up period 

during which true incidence in the population likely to have changed 

Selective use or reporting of data (e.g. only reporting pregnancy incidence in one subgroup or at one time point 

without justification) 

Intervention may impact on pregnancy incidence e.g. testing diaphragm use, or FP counselling (not just standard 

of care condom counselling) 

 

Scoring  

Studies that measure unintended pregnancy 

Domain Raw score out of: 

External validity 3 

Selection bias 4 

Measurement bias 3 

Internal validity 3 

Other issues 2 

Total  15 

 

Studies that measure pregnancy (undefined) 

Domain Raw score out of: 

External validity 3 

Selection bias 4 

Measurement bias 2 

Internal validity 3 

Other issues 2 

Total  14 

  

References 
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Section/topic  # Checklist item  Reported on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 

ABSTRACT   

Structured 
summary  

2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings; systematic 
review registration number.  

2&3: Included in abstract and “Strengths and limitations” section 

 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already 
known.  

4-5: In introduction 

Objectives  4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, and 
study design (PICOS).  

5: Primary and secondary objectives given in last paragraph of 
introduction.  

6-7: PICOS described in “Inclusion and exclusion criteria” section. 
Participants: “FSWs”; interventions and comparisons: not relevant as 
this is an incidence review; outcomes: “incidence of unintended 
pregnancy” and secondary outcomes; study design described at end 
of this section. 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be accessed 
(e.g., Web address), and, if available, provide registration information 
including registration number.  

3 (Abstract) and 6 (Methods) 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and 

report characteristics (e.g., years considered, language, publication 
status) used as criteria for eligibility, giving rationale.  

6-7: All provided under sub-heading “Inclusion and exclusion criteria” 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional studies) in 
the search and date last searched.  

7: Under sub-heading “Search strategy” 

Search  8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated.  

Full strategy for multiple databases included in supplementary 
appendix 
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Study selection  9 State the process for selecting studies (i.e., screening, eligibility, 

included in systematic review, and, if applicable, included in the meta-

analysis).  

7: Under sub-heading “Screening and data collection” 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted forms, 
independently, in duplicate) and any processes for obtaining and 
confirming data from investigators.  

7-8: Under sub-heading “Screening and data collection” 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, 
funding sources) and any assumptions and simplifications made.  

7-8: Under sub-heading “Screening and data collection” 

Risk of bias in 
individual studies  

12 Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or 
outcome level), and how this information is to be used in any data 
synthesis.  

8: Under sub-heading “Quality assessment”. Full quality assessment 
included in supplementary appendix 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, difference in 
means).  

8: Incidence rate; in “Analysis” section 

Synthesis of 
results  

14 Describe the methods of handling data and combining results of 
studies, if done, including measures of consistency (e.g., I

2
) for each 

meta-analysis.  

9: Random effects models, I
2
 statistic, sub-group analyses; in 

“Analysis” section 

 

Page 1 of 2  

Section/topic  # Checklist item  Reported on page #  

Risk of bias across 
studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence 
(e.g., publication bias, selective reporting within studies).  

8: Measurement bias, whether preg incidence was a 
primary objective; in “Quality assessment”. section 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, 
meta-regression), if done, indicating which were pre-specified.  

9: Sub-group analyses; in “Analysis” section 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the 
review, with reasons for exclusions at each stage, ideally with a flow diagram.  

9-10: In “Results”, displayed in Figure 1 

Study 
characteristics  

18 For each study, present characteristics for which data were extracted (e.g., study 
size, PICOS, follow-up period) and provide the citations.  

10-18: In “Results” (p10 & 16), Table 1 (11-15), Table 2 
(17), under sub-heading “Baseline population 
characteristics” (18) 

Risk of bias within 
studies  

19 Present data on risk of bias of each study and, if available, any outcome level 
assessment (see item 12).  

17-19: Table 2, under sub-headings “Methodology and 
quality assessment” & “Incidence of pregnancy” 
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Results of individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) 
simple summary data for each intervention group (b) effect estimates and 
confidence intervals, ideally with a forest plot.  

Table 2 (p17), Figures 2-6 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and 
measures of consistency.  

19: Under sub-heading “Meta-analysis”; results not 
presented due to very high heterogeneity 

Risk of bias across 
studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  Table 2 (17), under sub-heading “Methodology and 
quality assessment” (18-19) 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, 
meta-regression [see Item 16]).  

19-21: Sub-group analyses under sub-heading “Meta-
analysis”, Figures 3-6 

21-22: Secondary outcomes summary under sub-
heading “Secondary outcomes” 

DISCUSSION   

Summary of 
evidence  

24 Summarize the main findings including the strength of evidence for each main 
outcome; consider their relevance to key groups (e.g., healthcare providers, 
users, and policy makers).  

22-25: In “Discussion” 

26-27: In “Conclusion” 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-
level (e.g., incomplete retrieval of identified research, reporting bias).  

25-26: Under sub-heading “Limitations” 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, 
and implications for future research.  

23-24: In “Discussion” 

26-27: In “Conclusion 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., 
supply of data); role of funders for the systematic review.  

28: In “Funding” section, as per BMJ Open guidelines. 
The funder had no role or interest in the conduct or 
outcome of this study. 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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