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Abstract 

Background: Little research has explored the sexual and reproductive health (SRH) experience of female sex workers 
(FSW), including girls aged < 18 years who are commercially sexually exploited (CSE), in Papua New Guinea (PNG). This 
paper describes the SRH history of FSW and CSE girls and factors associated with their use of moderately or highly 
effective contraceptive methods in three settings in PNG.

Methods: From 2016 to 2017, respondent‑driven sampling (RDS) surveys were conducted among FSW and CSE girls 
in Port Moresby, Lae, and Mt. Hagen. FSW and CSE girls who were born female, aged ≥12 years, sold or exchanged 
vaginal sex in the past 6 months, spoke English or Tok Pisin, and had a valid RDS study coupon were eligible to par‑
ticipate. Interviews were conducted face‑to‑face and participants were offered rapid routine HIV and syphilis testing. 
Survey logistic regression procedures were used to identify factors associated with the use of moderately or highly 
effective contraceptive methods. Weighted data analysis was conducted.

Results: A total of 2901 FSW and CSE girls (Port Moresby, 673; Lae, 709; and Mt. Hagen, 709) were enrolled. The 
proportion using moderately or highly effective contraceptive methods was 37.7% in Port Moresby, 30.9% in Lae, and 
26.5% in Mt. Hagen. After adjusting for covariates, factors significantly associated with the use of moderately or highly 
effective contraceptive methods in Port Moresby were being age 20–24, being married, being divorced or separated, 
having one or more dependent children, being away from home for more than 1 month in the last 6 months, and 
having tested HIV negative. No factors were significantly associated in Lae or Mt. Hagen. ANC attendance amongst 
FSW and CSE girls who gave birth in last 3 years was highest in Port Moresby at 91.2%. HIV testing was inconsistently 
and inadequately offered at ANC across the three cities.

Conclusions: Kauntim mi tu provides much‑needed insight into the SRH experiences of FSW and CSE girls in PNG, 
where their use of moderately or highly effective contraceptive methods is low. We hope to shed light on the compli‑
cated reality they face due to illegality of sex work and multitude of complex healthcare experiences.
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Background
Female sex workers (FSW), including girls aged < 18 years 
who are commercially sexually exploited (CSE),1 are 
highly vulnerable and at-risk of HIV and other sexually 
transmitted infections (STI). They are also at risk of other 
adverse sexual and reproductive health (SRH) outcomes, 
including unintended pregnancies, induced abortions, 
and low levels of antenatal care (ANC) [1, 2]. Globally, 
the HIV prevalence among FSW and CSE girls is esti-
mated to be 13.5 times greater compared to other women 
and girls [3]. There is also a high prevalence of bacterial 
STIs among these vulnerable women and girls [4]. Due 
to perceived fears or actual experiences with stigmatiza-
tion and discrimination, these women and girls often do 
not disclose their engagement in transactional sex and 
other risky practices to healthcare providers when seek-
ing access to SRH services, severely limiting the ability to 
be provided with tailored services [5–7]. Furthermore, 
in many contexts, healthcare providers have insufficient 
training or guidance on how to assess the SRH needs 
(and risks) of FSW and CSE girls, which are often more 
complex than those of women and girls more generally 
[2, 8]. Therefore, it is paramount that we continue refin-
ing our understanding of the SRH needs of FSW and CSE 
girls before, during, and after pregnancy. Information 
and lessons learned should then be used to adapt training 
and guidance materials for healthcare providers caring 
for these women and girls in their communities to ensure 
they receive high quality healthcare that is tailored to 
their needs.

While there are many areas of sexual and reproduc-
tive health concern among FSW and CSE girls, one of 
the least studied aspects in this population is their use 
of moderately or highly effective contraception, includ-
ing hormonal based methods. Across Sub-Saharan, 
Western, and Eastern Africa, these women and girls are 
reported to experience high rates of pregnancies, both 
planned and unplanned [8, 9]. Unplanned pregnancies, 
in particular, have been influenced by a larger number 
of partners, inconsistent use of condoms or condom 
negotiation by clients, and sexual violence [2, 8, 9]. In 
settings where access to safe abortion is criminalized or 
severely restricted, unplanned pregnancies increase the 

reproductive and maternal vulnerability of FSW and CSE 
girls, leading some to resort to unsafe abortions [2, 10].

While some research into the barriers and enablers 
of HIV and SRH care experienced by FSW and CSE 
girls has been conducted across the world, relatively lit-
tle research has sought to understand the experiences 
of these women and girls in Papua New Guinea (PNG). 
PNG has the largest HIV epidemic in the Pacific region 
[11], concentrated among key populations, particularly 
FSW and CSE girls [12], but also men who have sex with 
men and transgender women [13]. FSW and CSE girls in 
PNG have the highest national HIV prevalence in Asia 
and the Pacific [14], with recent biobehavioral surveys 
showing HIV prevalence estimates in the largest three 
cities – Port Moresby, Lae, and Mt. Hagen – are 15.2, 11.9 
and 19.6%, respectively [15]. In PNG these women and 
girls face numerous challenges, including stigma, harass-
ment, physical and sexual violence, and the illegality of 
sex work, all of which can be barriers to HIV and SRH 
services [15]. Their experiences are further complicated 
by ongoing health system challenges in PNG, such as a 
poorly supported work force and inadequate program 
coordination [16]. Several studies in PNG have explored 
the use of condoms among these women and girls exam-
ining barriers and enablers to safer sex practices, assess-
ment of HIV and STI knowledge [17, 18], and among 
women and girls in the general population, exploration of 
risk factors for low family planning uptake [19]. However, 
there is an overall knowledge gap for the reproductive 
health experiences of FSW and CSE girls, including ANC 
and the use of moderately or highly effective contracep-
tive methods, which excludes condoms [20]. In this paper 
we describe the sexual and reproductive health history of 
FSW and CSE girls and factors associated with their use 
of moderately or highly effective contraceptive methods, 
which excludes condoms, in three settings in PNG.

Methods
Study criteria
From June 2016 to December 2017 we conducted Kaun-
tim mi tu (“Count me too”), a respondent-driven sam-
pling (RDS) biobehavioral survey, in three cities in PNG: 
Port Moresby (June–October 2016); Lae (January–June 
2017); and Mt. Hagen (August–December 2017). RDS 
builds from snowball sampling and allows us to com-
pensate for the non-random nature of recruitment by 
the ability to produce sampling weights from the data 

Keywords: Papua New Guinea, Female sex workers, Sexual and reproductive health, HIV, Antenatal care, Moderately 
or highly effective contraception

1 Following international health law, persons aged < 18 years who sell sex in 
exchange for goods, services, or money are referred to as victims of sexual 
exploitation.
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collected and approximate a random sample [14–16]. Eli-
gibility criteria included: 1) assigned female sex at birth; 
2) aged ≥12 years; 3) have sold or exchanged vaginal sex 
in the past 6 months; 4) could speak English or Tok Pisin; 
and 5) had a valid RDS study coupon at the time of the 
study. The low age criterion of ≥12 years was included 
because of how early some girls in PNG engage in trans-
actional sex and the need for healthcare provider train-
ing materials to be adapted to include proper response to 
sexual exploitation for this particularly vulnerable group 
of women and girls [18]. Additionally, in PNG, HIV test-
ing is legal without the consent of a guardian or parent 
from the age of 12 while the legal age to receive family 
planning without parental consent is 16 years.

Patient and public involvement
This study was made possible through the extensive col-
laboration and consultations with Papua New Guinean 
female sex workers and Friends Frangipani, a local civil 
society organization representing sex workers, at all 
phases of the biobehavioral surveys. Community mem-
bers were involved in formative assessments before 
study initiation and assisted with activities such as 
service referrals during data collection. After data col-
lection, findings were reported to members of Friends 
Frangipani in private meetings who then offered site-
specific recommendations that were included in site 
reports for all three cities [21].

Data collection
Detailed study methods have been described else-
where [12, 15, 22, 23]. Briefly, recruitment began with 
four seeds in Port Moresby, four in Lae, and five in Mt. 
Hagen. Twelve additional seeds were added in Port 
Moresby, 15 in Lae, and 4 in Mt. Hagen to facilitate 
recruitment. Seeds were purposely selected to create 
diversity with respect to: age, sexual/gender identity, 
place of residence, region of origin, marital status, and 
affiliation with a non-governmental or community-
based organization. The longest recruitment chain in 
Port Moresby, Lae, and Mt. Hagen had 26, 19, and 10 
recruitment waves, respectively. Consenting partici-
pants were interviewed by trained staff members on 
topics, including their socio-demographics, sexual his-
tory, sex work characteristics, reproductive health, 
pregnancy history, previous and current use of mod-
erately or highly effective contraceptive methods 
(including pill, injection/depo, implant, IUD, sterili-
zation, patch, or vaginal ring) among those not trying 
to get pregnant, and HIV testing history. All moder-
ately or highly effective contraceptive methods were 
hormonal, except for sterilization and non-hormonal 

IUDs. Condoms were not considered as a moderately 
or highly effective contraceptive method [24]. Ques-
tions related to ANC attendance and testing of HIV 
and syphilis during their last pregnancy were limited 
to women whose last live birth was less than or equal 
to 3 years ago. Currently pregnant FSW and CSE girls 
were excluded to ensure equal opportunity for ANC 
attendance and HIV/syphilis testing. Except for HIV 
status, which was determined using biological testing, 
all other results are self-reported.

The questionnaire was administered in the language 
of the participants’ choice (English or Tok Pisin) at their 
second visit to the survey site and took approximately 
1.5 hours to complete. In all locations, participants 
received 45 PNG kina (about US$14) for their first visit 
to the survey site and 10 PNG kina (about US$3) per 
successful recruit plus 5 PNG kina (about US$1.50) for 
transportation at their second visit.

HIV testing, treatment, and referral
Following the survey, consenting participants received 
HIV counseling and testing according to the PNG 
national algorithm of Determine HIV-1/2 (Alere, Han-
nover, Germany) with confirmation by Stat-Pak HIV-
1/2 (Chembio, New York, NY USA). Individuals testing 
HIV-positive were also provided testing for CD4 T-cell 
count using PIMA and HIV viral load using the GeneX-
pert HIV-1 viral load assay (Cepheid, Sunnyvale, CA). 
Further details on biological testing were previously 
published [12].

All participants testing HIV-positive were actively 
linked to HIV treatment services by a peer navigator. 
Study staff were trained to identify sexually exploited 
girls younger than 18 years and refer them to partner 
organizations experienced in providing psychosocial and 
protective services to this population.

Data analysis
Data were analyzed using Respondent-Driven Sampling 
Analyst version 0.62 (RDS-A, Los Angeles, CA USA) 
and SAS version 9.3 (Carey, NC USA). Gile’s Successive 
Sampling Estimator was used in RDS-A. Weighted chi-
square tests were calculated to determine if differences in 
descriptive statistics and relationships between two cat-
egorical variables were statistically significant (P < 0.05). 
RDS weights were used in calculations. Odds ratios (OR) 
and 95% confidence intervals (CI) were calculated and 
a P < 0.1 was the threshold for inclusion in multivariate 
analysis for each city. Final multivariable models retained 
variables with a P < 0.05 and variables of interest based on 
adjusted odds ratios that nearly excluded a value of 1.
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Results
We enrolled 2091 FSW and CSE girls who met the study 
criteria: Port Moresby, 673; Lae, 709; and Mt. Hagen, 709. 
We successfully reached RDS equilibrium and conver-
gence for our covariates of interest. As seen in Table  1, 
the median age of these women and girls was signifi-
cantly different, ranging from 25 to 27 in all three cities. 
The proportion of CSE girls in our study sites was: Port 
Moresby (6.6%), Lae (4.6%), and Mt. Hagen (4.2%). The 
majority of FSW and CSE girls (81.6–86.5%) had only 
primary or no formal education. Most (68.6–74.5%) were 
divorced, separated, or widowed and many reported 
dependent children (37.3–52.0%). Some (14.4–25.0%) 
had been away from their homes for more than 1 month 
in the last 6 months.

The majority (62.8–76.8%) reported sex work as their 
main source of income. Most of these women and girls 
had been engaged in sex work for less than 10 years, with 
between 11.4–18.6% selling sex for 10 or more years. 
Most FSW and CSE girls (48.3–63.4%) had a casual or 
main male partner in the last 6 months. Between 56.1–
68.2% reported having ever tested for HIV. The estimated 
HIV prevalence rate varied from 11.9% in Lae to 19.6% in 
Mt. Hagen (Table 1).

Up to three quarters of all FSW and CSE girls reported 
one or more pregnancies (64.4–74.1%) and up to one-
third (24.0–36.7%) had given birth to a live infant in the 
last 3 years. A similar proportion (29.9–33.7%) reported 
trying to become pregnant. Current use of moderately or 
highly effective contraceptive methods, which excludes 
condoms, was reported by 26.5–37.7% of these women 
and girls. Among FSW and CSE girls who have ever been 
pregnant around one-fifth (18.1–20.5%) tried to induce 
an abortion (Table 2).

Among FSW and CSE girls who had given birth within 
the past 3 years, 85.7–91.2% have attended for antenatal 
care during their last pregnancy. While all FSW and CSE 
girls were expected to be offered HIV testing, we found 
72.4–88.2% were offered an HIV test, and almost all these 
(98.3–100.0%) tested for HIV. Unlike with HIV, 28.0–
42.9% of these women and girls were offered a syphilis 
test during their last pregnancy. Among these, the major-
ity were tested for syphilis (79.7–87.6%), and 4.2–19.9% 
tested positive for syphilis (Table 2).

Among FSW and CSE girls in Port Moresby, factors 
associated with the use of a moderately or highly effec-
tive contraceptive method included ages 20–24 (aOR, 
2.8; 95% CI: 1.3–6.3), being married (aOR, 4.1; 95% CI: 
1.1–14.5), being divorced, separated, or widowed (aOR, 
5.8; 95% CI: 1.9–18.2), having one or more depend-
ing children living with the FSW or CSE girl (aOR, 1.9; 
95% CI: 1.0–3.4), being away from home for more than 
1 month in the last 6 months (aOR, 2.6; 95% CI: 1.1–6.2) 

and having tested negative for HIV (aOR, 2.9; 95% CI: 
1.2–7.4) (Table  3). Several factors were associated with 
the use of a moderately or highly effective contraceptive 
method in bivariate analysis among FSW and CSE girls in 
Lae, including having had a casual or main male partner 
in the last 6 months (OR, 2.1; 95% CI: 1.3–3.5) and having 
ever tested for HIV (OR, 2.4; 95% CI: 1.4–4.1). However, 
after adjusting for covariates, no factors were statisti-
cally significantly associated with the use of moderately 
or highly effective contraceptive methods. In Mt. Hagen, 
several factors were associated with the use of a moder-
ately or highly effective contraceptive method in bivariate 
analysis, including certain ages and ever having tried to 
induce an abortion (OR, 1.9; 95% CI: 1.0–3.7). However, 
no factors were statistically significantly associated with 
the use of a moderately or highly effective contraceptive 
method after adjusting for covariates.

Discussion
To our knowledge, our study provides a recent update 
to multisite data about sexual and reproductive health 
of FSW and CSE girls in the Pacific region [25]. A low 
proportion of FSW and CSE girls used moderately or 
highly effective contraceptive methods, which excludes 
condoms, in each city (about one-in-three) whereas two-
in-three FSW and CSE girls were not trying to become 
pregnant and one in five FSW and CSE girls who had ever 
been pregnant tried to induce an abortion. These findings 
highlight a strong need for expanded SRH services, par-
ticularly access to contraception and are contextualized 
further by ANC attendance and HIV/syphilis testing by 
these women and girls.

We identified a few factors that were significantly 
associated with the use of a moderately or highly effec-
tive contraceptive method in Port Moresby, but none 
were associated in Lae and Mt. Hagen after adjusting 
for covariates. In Port Moresby, FSW and CSE girls 
ages 20–24, married or divorced, separated, widowed, 
and had dependent children all had higher odds of 
using a moderately or highly effective contraceptive 
method compared to FSW and CSE girls who were 35 
or older, never married, and had no dependent chil-
dren. These demographic characteristics provide a 
basis for improved targeting of SRH interventions for 
sub-groups of FSW and CSE girls. Furthermore, FSW 
and CSE girls who were away from home for more than 
a month in the last 6 months had nearly three times 
higher odds of using a moderately or highly effective 
contraceptive method compared to peers who were 
not. Future research should explore possible differ-
ences in the experiences of women and girls who travel 
away from home in all three cities. Likewise, all those 
who tested negative for HIV had more than three times 



Page 5 of 14Weikum et al. Archives of Public Health          (2022) 80:202  

Ta
bl

e 
1 

C
ha

ra
ct

er
is

tic
s 

of
 fe

m
al

e 
se

x 
w

or
ke

rs
 fr

om
 a

 b
io

be
ha

vi
or

al
 s

ur
ve

y 
Ka

un
tim

 m
i t

u 
in

 P
or

t M
or

es
by

, L
ae

, a
nd

 M
t. 

H
ag

en
 in

 P
ap

ua
 N

ew
 G

ui
ne

a 
be

tw
ee

n 
20

16
 a

nd
 2

01
7

Po
rt

 M
or

es
by

La
e

M
t. 

H
ag

en

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

na
Va

lid
Sa

m
pl

e 
pr

op
or

tio
n

Po
pu

la
tio

n 
 pr

op
or

tio
na

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

na
p-

va
lu

e

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

A
ge

, y
ea

rs
63

3
60

9
55

4
<

0.
00

1

 
12

‑1
9

77
12

.2
14

.4
 (1

0.
9–

18
.0

 )
73

12
.0

11
.9

 (8
.9

–1
5.

0)
65

11
.7

13
.1

 (9
.8

–1
6.

4)

 
20

‑2
4

17
3

27
.3

28
.9

 (2
4.

4–
33

.3
)

16
6

27
.3

26
.7

 (2
2.

4–
30

.9
)

17
3

31
.2

32
.4

 (2
7.

9–
36

.9
)

 
25

‑2
9

11
9

18
.8

17
.5

 (1
3.

9–
21

.1
)

12
7

20
.9

20
.2

 (1
6.

4–
24

.0
)

13
5

24
.4

23
.0

 (1
9.

1–
26

.9
)

 
30

‑3
4

94
14

.8
15

.0
 (1

1.
5–

18
.5

)
10

5
17

.2
19

.5
 (1

5.
6–

23
.4

)
83

15
.0

15
.1

 (1
1.

7–
18

.6
)

 
35

 o
r o

ld
er

17
0

26
.9

24
.2

 (2
0.

1–
28

.2
)

13
8

22
.7

21
.7

 (1
7.

8–
25

.6
)

98
17

.7
16

.4
 (1

3.
0–

19
.8

)

 
M

ed
ia

n 
(IQ

R)
26

 (2
1‑

34
)

27
 (2

2‑
34

)
25

 (2
1‑

32
)

Co
m

m
er

ci
al

ly
, s

ex
ua

lly
 

ex
pl

oi
te

d,
 a

ge
s 

12
-1

7
63

3
60

9
55

4
<

0.
00

1

 
Ye

s
34

5.
4

6.
6 

(4
.0

‑9
.1

)
25

4.
1

4.
6 

(2
.5

‑6
.7

)
20

3.
6

4.
2 

(2
.2

‑6
.3

)

Ed
uc

at
io

n
67

2
70

8
70

9
<

0.
00

1

 
N

o 
fo

rm
al

 e
du

ca
tio

n
16

3
24

.3
23

.6
 (1

9.
6–

27
.5

)
25

6
36

.2
35

.6
 (3

1.
4–

39
.9

)
28

4
40

.1
39

.9
 (3

5.
8–

44
.0

)

 
Pr

im
ar

y
39

1
58

.2
61

.5
 (5

7.
0–

66
.1

)
34

9
49

.3
50

.9
 (4

6.
5–

55
.3

)
29

5
41

.6
41

.7
 (3

7.
5–

45
.8

)

 
H

ig
h 

sc
ho

ol
 o

r o
th

er
11

8
17

.6
14

.9
 (1

1.
6–

18
.1

)
10

3
14

.5
13

.5
 (1

0.
5–

16
.4

)
13

0
18

.3
18

.4
 (1

5.
1–

21
.7

)

M
ar

ita
l s

ta
tu

s
67

3
70

8
70

9
<

0.
00

1

 
N

ev
er

 m
ar

rie
d

11
5

17
.1

18
.2

 (1
4.

4–
21

.9
)

13
7

19
.4

19
.5

 (1
6.

0–
23

.0
)

14
2

20
.0

21
.5

 (1
8.

0–
25

.1
)

 
M

ar
rie

d
93

13
.8

13
.2

 (1
0.

1–
16

.4
)

75
10

.6
10

.5
 (7

.8
–1

3.
2)

26
3.

7
4.

0 
(2

.2
–5

.7
)

 
D

iv
or

ce
d,

 s
ep

ar
at

ed
, o

r  
   

  w
id

ow
ed

46
5

69
.1

68
.6

 (6
4.

2–
73

.0
)

49
6

70
.1

70
.0

 (6
5.

9–
74

.0
)

54
1

76
.3

74
.5

 (7
0.

7–
78

.3
)

N
um

be
r o

f d
ep

en
de

nt
 

ch
ild

re
n 

liv
in

g 
w

ith
 F

SW
 

67
2

70
7

70
9

<
0.

00
1

 
N

on
e

32
1

47
.8

48
.0

 (4
3.

2‑
52

.7
)

45
4

64
.2

62
.7

 (5
8.

4‑
67

.0
)

42
0

59
.2

58
.8

 (5
4.

7‑
63

.0
)

 
O

ne
 o

r m
or

e
35

1
52

.2
52

.0
 (4

7.
3‑

56
.8

)
25

3
35

.8
37

.3
 (3

3.
0‑

41
.6

)
28

9
40

.8
41

.2
 (3

7.
0‑

45
.3

)

Aw
ay

 fr
om

 h
om

e 
fo

r >
1 

m
on

th
 a

t a
 ti

m
e 

in
 la

st
 6

 
m

on
th

s

65
0

66
7

59
4

<
0.

00
1

 
Ye

s
91

14
.0

14
.4

 (1
1.

0–
17

.8
)

16
4

24
.6

25
.0

 (2
1.

0–
29

.0
)

15
1

25
.4

23
.7

 (2
0.

0–
27

.5
)

Se
x 

w
or

k 
as

 m
ai

n 
so

ur
ce

 
of

 in
co

m
e

67
1

70
1

68
6

<
0.

00
1

 
Ye

s
46

7
69

.6
66

.5
 (6

1.
9–

71
.1

)
45

8
65

.3
62

.8
 (5

8.
4–

67
.1

)
53

5
78

.0
76

.8
 (7

3.
1–

80
.4

)



Page 6 of 14Weikum et al. Archives of Public Health          (2022) 80:202 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Po
rt

 M
or

es
by

La
e

M
t. 

H
ag

en

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

na
Va

lid
Sa

m
pl

e 
pr

op
or

tio
n

Po
pu

la
tio

n 
 pr

op
or

tio
na

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

na
p-

va
lu

e

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

Ye
ar

s 
se

lli
ng

 s
ex

67
1

68
8

63
8

<
0.

00
1

 
<

 1
 y

ea
r

61
9.

1
9.

4 
(6

.7
–1

2.
2)

42
6.

1
6.

5 
(4

.3
–8

.8
)

34
5.

3
6.

2 
(4

.0
–8

.5
)

 
1‑

2 
ye

ar
s

18
9

28
.2

30
.4

 (2
6.

0–
34

.9
)

15
4

22
.4

23
.7

 (1
9.

8–
27

.6
)

15
8

24
.8

26
.0

 (2
2.

1–
29

.9
)

 
3‑

4 
ye

ar
s

13
4

20
.0

21
.5

 (1
7.

5–
25

.4
)

16
5

24
.0

26
.2

 (2
2.

1–
30

.2
)

16
6

26
.0

25
.8

 (2
1.

9–
29

.7
)

 
5‑

9 
ye

ar
s

15
0

22
.4

20
.1

 (1
6.

4–
23

.8
)

19
4

28
.2

28
.1

 (2
4.

1–
32

.1
)

19
8

31
.0

30
.6

 (2
6.

5–
34

.6
)

 
10

 o
r m

or
e 

ye
ar

s
13

7
20

.4
18

.6
 (1

5.
0–

22
.2

)
13

3
19

.3
15

.5
 (1

2.
5–

18
.4

)
82

12
.9

11
.4

 (8
.7

–1
4.

1)

H
ad

 a
 c

as
ua

l o
r m

ai
n 

m
al

e 
pa

rt
ne

r i
n 

la
st

 6
 

m
on

th
s

67
2

70
8

70
9

<
0.

00
1

 
Ye

s
42

5
63

.2
63

.4
 (5

8.
8‑

68
.0

)
37

8
53

.4
55

.5
 (5

1.
1‑

59
.9

)
32

4
45

.7
48

.3
 (4

4.
0‑

52
.5

)

Ev
er

 te
st

ed
 fo

r H
IV

67
2

70
6

70
8

<
0.

00
1

 
Ye

s
47

9
71

.3
68

.2
 (6

3.
7–

72
.7

)
41

8
59

.2
56

.1
 (5

1.
6–

60
.5

)
43

9
62

.0
60

.0
 (5

5.
8–

64
.1

)

H
IV

 s
ta

tu
s

66
3

70
4

70
9

<
0.

00
1

 
Po

si
tiv

e
94

14
.2

15
.2

 (1
1.

7–
18

.8
)

83
11

.8
11

.9
 (9

.0
–1

4.
8)

13
3

18
.8

19
.6

 (1
6.

1–
23

.0
)

a  E
st

im
at

es
 a

re
 b

as
ed

 o
n 

RD
S 

w
ei

gh
ts



Page 7 of 14Weikum et al. Archives of Public Health          (2022) 80:202  

Ta
bl

e 
2 

Re
pr

od
uc

tiv
e 

he
al

th
 h

is
to

ry
 o

f f
em

al
e 

se
x 

w
or

ke
rs

 fr
om

 a
 b

io
be

ha
vi

or
al

 s
ur

ve
y 

Ka
un

tim
 m

i t
u 

in
 P

or
t M

or
es

by
, L

ae
, a

nd
 M

t. 
H

ag
en

 in
 P

ap
ua

 N
ew

 G
ui

ne
a 

be
tw

ee
n 

20
16

 
an

d 
20

17

Po
rt

 M
or

es
by

La
e

M
t. 

H
ag

en

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

nc
Va

lid
Sa

m
pl

e 
pr

op
or

tio
n

Po
pu

la
tio

n 
 pr

op
or

tio
nc

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

nc
p-

va
lu

e

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

Li
ve

 b
ir

th
 ≤

 3
 y

ea
rs

 a
go

50
3

45
4

46
4

<
0.

00
1

 
Ye

s
16

8
33

.4
36

.7
 (3

1.
3‑

42
.1

)
11

0
24

.2
24

.0
 (1

9.
3‑

28
.7

)
12

2
26

.3
26

.8
 (2

2.
2‑

31
.4

)

Ev
er

 s
ol

d 
se

x 
w

hi
le

 p
re

gn
an

t
29

8
23

6
22

9
0.

85
1

 
Ye

s
10

2
34

.2
36

.3
 (2

9.
4‑

43
.2

)
86

36
.4

36
.2

 (2
8.

8‑
43

.6
)

89
38

.9
37

.5
 (3

0.
3‑

44
.6

)

To
ta

l n
um

be
r o

f p
re

gn
an

ci
es

67
2

70
8

70
9

<
0.

00
1

 
N

on
e

16
5

24
.6

25
.9

 (2
1.

7‑
30

.2
)

25
0

35
.3

35
.6

 (3
1.

3‑
39

.8
)

23
4

33
.0

33
.8

 (2
9.

7‑
37

.8
)

 
1 

pr
eg

na
nc

y
19

3
28

.7
29

.3
 (2

5.
0‑

33
.6

)
20

5
29

.0
26

.6
 (2

2.
8‑

30
.4

)
19

9
28

.1
28

.6
 (2

4.
8‑

32
.5

)

 
2‑

3 
pr

eg
na

nc
ie

s
21

5
32

.0
29

.7
 (2

5.
4‑

33
.9

)
16

6
23

.4
23

.9
 (2

0.
1‑

27
.7

)
21

0
29

.6
29

.5
 (2

5.
6‑

33
.3

)

 
4 

or
 m

or
e 

pr
eg

na
nc

ie
s

99
14

.7
15

.1
 (1

1.
7‑

18
.5

)
87

12
.3

13
.9

 (1
0.

7‑
17

.2
)

66
9.

3
8.

1 
(6

.0
‑1

0.
3)

Ti
m

e 
si

nc
e 

m
os

t r
ec

en
t p

re
gn

an
cy

 
50

7
45

6
47

6
<

0.
00

1

 
Cu

rr
en

tly
 p

re
gn

an
t

9
1.

8
1.

5 
(0

.4
‑2

.6
)

3
0.

7
0.

8 
(0

.0
‑2

.0
)

6
1.

3

 
W

ith
in

 th
e 

la
st

 1
2 

m
on

th
s

17
3.

4
4.

2 
(1

.9
‑6

.6
)

21
4.

6
4.

8 
(2

.5
‑7

.2
)

26
5.

5

 
Be

tw
ee

n 
12

 m
on

th
s 

an
d 

3 
ye

ar
s 

ag
o

15
5

30
.6

32
.6

 (2
7.

4‑
37

.8
)

98
21

.5
21

.2
 (1

6.
7‑

25
.7

)
11

1
23

.3

 
Lo

ng
er

 th
an

 3
 y

ea
rs

 a
go

32
6

64
.3

61
.7

 (5
6.

3‑
67

.0
)

33
4

73
.2

73
.1

 (6
8.

2‑
78

.0
)

33
3

69
.9

Tr
yi

ng
 to

 b
ec

om
e 

pr
eg

na
nt

66
3

69
4

66
9

<
0.

00
1

 
Ye

s
19

0
28

.7
29

.9
 (2

5.
5‑

34
.3

)
24

6
35

.4
33

.7
 (2

9.
5‑

37
.9

)
23

9
35

.7
a U

si
ng

 m
od

er
at

el
y 

or
 h

ig
hl

y 
eff

ec
tiv

e 
co

nt
ra

ce
pt

iv
e 

m
et

ho
ds

46
6

44
6

43
0

<
0.

00
1

 
Ye

s
17

1
36

.7
37

.7
 (3

2.
2‑

43
.2

)
13

1
29

.4
30

.9
 (2

5.
6‑

36
.1

)
12

1
28

.1
26

.5
 (2

1.
9‑

31
.2

)

A
m

on
g 

FS
W

 w
ho

 h
av

e 
be

en
 p

re
gn

an
t, 

ev
er

 tr
ie

d 
to

 in
du

ce
 a

n 
ab

or
tio

n
50

7
45

8
48

1
0.

08
62

 
Ye

s
95

18
.7

20
.5

 (1
5.

9‑
25

.0
)

83
18

.1
18

.6
 (1

4.
3‑

22
.8

)
92

19
.1

18
.1

 (1
4.

2‑
22

.0
)

b A
N

C 
at

te
nd

an
ce

 d
ur

in
g 

la
st

 p
re

gn
an

cy
16

8
11

0
12

2
<

0.
00

1

 
Ye

s
15

6
92

.9
91

.2
 (8

5.
6‑

96
.9

)
94

85
.5

86
.7

 (7
9.

5‑
94

.0
)

10
3

84
.4

85
.7

 (7
9.

1‑
92

.4
)

b O
ffe

re
d 

an
 H

IV
 te

st
 a

t a
n 

A
N

C 
vi

si
t  

du
ri

ng
 th

e 
la

st
 p

re
gn

an
cy

15
4

93
10

0
<

0.
00

1

 
Ye

s
11

5
74

.7
72

.4
 (6

3.
2‑

81
.5

)
73

78
.5

74
.1

 (6
2.

8‑
85

.4
)

89
89

.0
88

.2
 (8

0.
4‑

95
.9

)
b Te

st
ed

 fo
r H

IV
 d

ur
in

g 
th

e 
la

st
 p

re
gn

an
cy

11
4

72
89

<
0.

00
1

 
Ye

s
11

1
97

.4
98

.3
 (9

5.
8‑

10
0.

0)
72

10
0.

0
10

0.
0 

(9
8.

4‑
10

0.
0)

89
10

0
10

0.
0 

(9
8.

3‑
10

0.
0)



Page 8 of 14Weikum et al. Archives of Public Health          (2022) 80:202 

Ta
bl

e 
2 

(c
on

tin
ue

d)

Po
rt

 M
or

es
by

La
e

M
t. 

H
ag

en

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

nc
Va

lid
Sa

m
pl

e 
pr

op
or

tio
n

Po
pu

la
tio

n 
 pr

op
or

tio
nc

Va
lid

Sa
m

pl
e 

pr
op

or
tio

n
Po

pu
la

tio
n 

 pr
op

or
tio

nc
p-

va
lu

e

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

%
%

 (9
5%

 C
I)

b Tr
im

es
te

r i
n 

w
hi

ch
 la

st
 te

st
ed

 fo
r H

IV
11

0
72

89
<

0.
00

1

 
Fi

rs
t t

rim
es

te
r

8
7.

3
5.

0 
(1

.0
‑9

.0
)

10
13

.9
20

.2
 (7

.3
‑3

3.
1)

13
14

.6
10

.6
 (4

.5
‑1

6.
6)

 
Se

co
nd

 tr
im

es
te

r
62

56
.4

60
.5

 (4
9.

1‑
72

.0
)

45
62

.5
62

.6
 (4

8.
8‑

76
.4

)
53

59
.6

61
.4

 (4
9.

8‑
73

.1
)

 
Th

ird
 tr

im
es

te
r

40
36

.4
34

.5
 (2

3.
3‑

45
.7

)
17

23
.6

17
.2

 (8
.4

‑2
6.

0)
23

25
.8

28
.0

 (1
6.

9‑
39

.1
)

b O
ffe

re
d 

a 
sy

ph
ili

s 
te

st
 d

ur
in

g 
la

st
 

pr
eg

na
nc

y
14

6
91

98
<

0.
00

1

 
Ye

s
58

39
.7

42
.9

 (3
2.

7‑
53

.1
)

26
28

.6
28

.0
 (1

6.
9‑

39
.2

)
31

31
.6

30
.1

 (1
9.

6‑
40

.6
)

b Te
st

ed
 fo

r s
yp

hi
lis

 d
ur

in
g 

la
st

 p
re

g-
na

nc
y

58
26

31
0.

15
04

 
Ye

s
49

84
.5

86
.8

 (7
6.

3‑
97

.3
)

23
88

.5
87

.6
 (7

2.
4‑

10
0.

0)
25

80
.7

79
.7

 (6
2.

4‑
97

.0
)

b Te
st

ed
 p

os
it

iv
e 

fo
r s

yp
hi

lis
 d

ur
in

g 
la

st
 

pr
eg

na
nc

y
47

23
24

0.
12

30

 
Ye

s
9

19
.2

18
.2

 (5
.1

‑3
1.

3)
4

17
.4

19
.9

 (0
.0

‑4
2.

9)
2

8.
3

4.
2 

(0
.0

‑1
0.

5)

a  M
od

er
at

el
y 

or
 h

ig
hl

y 
eff

ec
tiv

e 
co

nt
ra

ce
pt

iv
e 

m
et

ho
ds

 in
cl

ud
e 

pi
ll,

 in
je

ct
io

n/
de

po
, i

m
pl

an
t, 

IU
D

, s
te

ril
iz

ed
, p

at
ch

, o
r v

ag
in

al
 ri

ng
b  L

im
ite

d 
to

 w
om

en
 w

ho
se

 la
st

 li
ve

 b
irt

h 
w

as
 le

ss
 th

an
 o

r e
qu

al
 to

 3
 y

ea
rs

 a
go

, e
xc

lu
di

ng
 c

ur
re

nt
 p

re
gn

an
cy

c  E
st

im
at

es
 a

re
 b

as
ed

 o
n 

RD
S 

w
ei

gh
ts



Page 9 of 14Weikum et al. Archives of Public Health          (2022) 80:202  

Ta
bl

e 
3 

M
ul

tiv
ar

ia
bl

e 
an

al
ys

is
 o

f f
ac

to
rs

 a
ss

oc
ia

te
d 

w
ith

 th
e 

us
e 

of
 m

od
er

at
el

y 
or

 h
ig

hl
y 

eff
ec

tiv
e 

co
nt

ra
ce

pt
iv

e 
m

et
ho

ds
 a

m
on

g 
fe

m
al

e 
se

x 
w

or
ke

rs
 fr

om
 a

 b
io

be
ha

vi
or

al
 s

ur
ve

y 
Ka

un
tim

 m
i t

u 
in

 P
or

t M
or

es
by

, L
ae

, a
nd

 M
t. 

H
ag

en
 in

 P
ap

ua
 N

ew
 G

ui
ne

a 
be

tw
ee

n 
20

16
 a

nd
 2

01
7

Po
rt

 M
or

es
by

La
e

M
t. 

H
ag

en

n
Bi

va
ri

at
e 

O
R

(9
5%

 C
I)a

p-
va

lu
e

M
ul

tiv
ar

ia
te

 a
O

R 
(9

5%
 C

I)a
p-

va
lu

e
n

Bi
va

ri
at

e 
O

R
(9

5%
 C

I)a
p-

va
lu

e
M

ul
tiv

ar
ia

te
 a

O
R 

(9
5%

 C
I)a

p-
va

lu
e

n
Bi

va
ri

at
e 

O
R

(9
5%

 C
I)a

p-
va

lu
e

M
ul

tiv
ar

ia
te

 a
O

R 
(9

5%
 C

I)a
p-

va
lu

e

A
ge

, y
ea

rs
43

7
0.

03
8

0.
03

1
38

9
<

0.
00

1
0.

12
6

33
1

0.
00

2
0.

05
5

 
12

‑1
9

0.
4 

(0
.2

‑1
.1

)
2.

9 
(0

.5
‑1

7.
2)

0.
6 

(0
.2

‑1
.8

)
2.

4 
(0

.3
‑2

1.
6)

3.
8 

(1
.1

‑1
2.

5)
5.

2 
(0

.7
‑3

9.
3)

 
20

‑2
4

1.
8 

(1
.0

‑3
.5

)
2.

8 
(1

.3
‑6

.3
)

3.
1 

(1
.4

‑6
.9

)
4.

0 
(1

.4
‑1

1.
7)

4.
6 

(1
.7

‑1
2.

2)
4.

0 
(1

.3
‑1

2.
5)

 
25

‑2
9

1.
1 

(0
.5

‑2
.2

)
0.

8 
(0

.4
‑1

.8
)

3.
9 

(1
.7

‑8
.9

)
2.

8 
(1

.0
‑7

.4
)

7.
2 

(2
.7

‑1
9.

1)
7.

0 
(2

.4
‑2

0.
7)

 
30

‑3
4

1.
5 

(0
.7

‑3
.3

)
1.

4 
(0

.6
‑3

.1
)

3.
5 

(1
.5

‑7
.9

)
3.

1 
(1

.2
‑8

.3
)

6.
5 

(2
.3

‑1
7.

9)
5.

3 
(1

.7
‑1

6.
9)

 
35

 o
r o

ld
er

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

M
ar

ita
l s

ta
tu

s
46

6
<

0.
00

1
0.

01
1

44
6

0.
01

7
0.

39
2

--
 

--
 

--

 
N

ev
er

 m
ar

rie
d

Re
f

Re
f

Re
f

Re
f

--
--

 
M

ar
rie

d
5.

6 
(2

.0
‑1

5.
4)

4.
1 

(1
.1

‑1
4.

5)
3.

0 
(1

.0
‑9

.4
)

0.
5 

(0
.1

‑2
.5

)
--

--

 
D

iv
or

ce
d,

  
   

  s
ep

ar
at

ed
, o

r  
   

  w
id

ow
ed

6.
4 

(2
.7

‑1
4.

9)
5.

8 
(1

.9
‑1

8.
2)

3.
3 

(1
.5

‑7
.4

)
1.

0 
(0

.3
‑2

.8
)

--
 

--
 

--

N
um

be
r o

f  
de

pe
nd

en
t c

hi
ld

re
n 

liv
in

g 
w

ith
 F

SW
 

46
5

<
0.

00
1

0.
03

7
44

6
<

0.
00

1
0.

20
9

43
0

0.
00

5
0.

46
9

 
N

on
e

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 
O

ne
 o

r m
or

e
2.

5 
(1

.5
‑4

.0
)

1.
9 

(1
.0

‑3
.4

)
3.

1 
(1

.9
‑5

.2
)

1.
5 

(0
.8

‑2
.8

)
2.

0 
(1

.2
‑3

.3
)

1.
3 

(0
.6

‑2
.6

)

Aw
ay

 fr
om

 h
om

e 
fo

r >
1 

m
on

th
 a

t a
 

tim
e,

 la
st

 6
 m

on
th

s

45
0

0.
01

1
0.

03
7

--
 

--
 

--
--

 
--

 
--

 
Ye

s
2.

4 
(1

.2
‑4

.8
)

2.
6 

(1
.1

‑6
.2

)
--

--
--

--

 
N

o
Re

f
Re

f
--

--
--

--

Se
x 

w
or

k 
as

 m
ai

n 
so

ur
ce

 o
f i

nc
om

e
--

 
--

 
--

44
4

0.
01

9
0.

30
0

‑
‑

‑

 
Ye

s
--

--
Re

f
Re

f
‑

‑

 
N

o
--

--
1.

8 
(1

.1
‑3

.0
)

1.
4 

(0
.7

‑2
.7

)
‑

‑

Ye
ar

s 
se

lli
ng

 s
ex

--
 

--
 

--
43

8
0.

00
2

0.
12

0
38

4
0.

02
4

0.
28

7

 
<

 1
 y

ea
r

--
--

6.
1 

(2
.1

‑1
7.

9)
5.

2 
(1

.0
‑2

6.
3)

2.
1 

(0
.6

‑7
.6

)
0.

4 
(0

.1
‑2

.7
)

 
1‑

2 
ye

ar
s

--
--

4.
1 

(1
.9

‑8
.9

)
2.

2 
(0

.8
‑6

.3
)

3.
4 

(1
.2

‑9
.4

)
1.

6 
(0

.4
‑6

.0
)

 
3‑

4 
ye

ar
s

--
--

1.
9 

(0
.9

‑4
.2

)
1.

0 
(0

.3
‑2

.6
)

5.
2 

(1
.9

‑1
4.

3)
2.

1 
(0

.6
‑7

.4
)

 
‑9

 y
ea

rs
--

--
2.

4 
(1

.1
‑5

.3
)

1.
6 

(0
.6

‑4
.0

)
3.

4 
(1

.2
‑9

.1
)

1.
3 

(0
.4

‑4
.6

)

 
10

 o
r m

or
e 

ye
ar

s
--

--
Re

f
Re

f
Re

f
Re

f

H
ad

 a
 c

as
ua

l o
r 

m
ai

n 
m

al
e 

pa
rt

ne
r 

in
 la

st
 6

 m
on

th
s

--
 

--
 

--
44

6
0.

00
3

0.
07

6
--

 
--

 
--

 
Ye

s
--

--
2.

1 
(1

.3
‑3

.5
)

1.
8 

(0
.9

‑3
.6

)
--

--

 
N

o
--

--
Re

f
Re

f
--

--



Page 10 of 14Weikum et al. Archives of Public Health          (2022) 80:202 

Ta
bl

e 
3 

(c
on

tin
ue

d) Po
rt

 M
or

es
by

La
e

M
t. 

H
ag

en

n
Bi

va
ri

at
e 

O
R

(9
5%

 C
I)a

p-
va

lu
e

M
ul

tiv
ar

ia
te

 a
O

R 
(9

5%
 C

I)a
p-

va
lu

e
n

Bi
va

ri
at

e 
O

R
(9

5%
 C

I)a
p-

va
lu

e
M

ul
tiv

ar
ia

te
 a

O
R 

(9
5%

 C
I)a

p-
va

lu
e

n
Bi

va
ri

at
e 

O
R

(9
5%

 C
I)a

p-
va

lu
e

M
ul

tiv
ar

ia
te

 a
O

R 
(9

5%
 C

I)a
p-

va
lu

e

Ev
er

 te
st

ed
 fo

r H
IV

46
6

0.
09

7
0.

33
8

44
6

0.
00

1
0.

07
2

42
9

0.
00

1
0.

14
3

 
Ye

s
1.

6 
(0

.9
‑2

.6
)

0.
7 

(0
.4

‑1
.4

)
2.

4 
(1

.4
‑4

.1
)

1.
9 

(0
.9

‑3
.8

)
2.

4 
(1

.4
‑4

.1
)

2.
0 

(0
.8

‑5
.1

)

 
N

o
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

H
IV

 s
ta

tu
s

45
9

0.
00

8
0.

02
3

--
 

--
 

--
--

 
--

 
--

 
Po

si
tiv

e
Re

f
Re

f
--

--
--

--

 
N

eg
at

iv
e

2.
9 

(1
.3

‑6
.2

)
2.

9 
(1

.2
‑7

.4
)

--
--

--
--

Li
ve

 b
ir

th
 ≤

 3
 y

ea
rs

 
ag

o
38

7
0.

02
4

0.
22

5
33

4
0.

01
7

0.
50

3
31

6
0.

03
0

0.
42

7

 
Ye

s
1.

8 
(1

.1
‑3

.2
)

1.
5 

(0
.8

‑3
.1

)
2.

1 
(1

.1
‑3

.8
)

1.
3 

(0
.6

‑2
.7

)
1.

9 
(1

.1
‑3

.4
)

1.
4 

(0
.6

‑3
.0

)

 
N

o
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

Am
on

g 
FS

W
 w

ho
 

ha
ve

 b
ee

n 
pr

eg
na

nt
, 

ev
er

 tr
ie

d 
to

 in
du

ce
 

an
 a

bo
rt

io
n

--
 

--
 

--
--

 
--

 
--

32
4

0.
04

3

 
Ye

s
--

--
--

--
1.

9 
(1

.0
‑3

.7
)

2.
2 

(1
.0

‑5
.0

)
0.

05
6

 
N

o
--

--
--

--
Re

f
Re

f

Ab
br

ev
ia

tio
ns

: O
R 

od
ds

 ra
tio

, C
I c

on
fid

en
ce

 in
te

rv
al

, a
O

R 
ad

ju
st

ed
 o

dd
s 

ra
tio

a  E
st

im
at

es
 a

re
 b

as
ed

 o
n 

RD
S 

w
ei

gh
ts



Page 11 of 14Weikum et al. Archives of Public Health          (2022) 80:202  

higher odds of using a moderately or highly effective 
contraceptive method as compared to those who tested 
HIV positive. In our analyses, almost all the contracep-
tive methods considered to be moderately or highly 
effective (six of seven total) were hormonal methods, 
though some may have been using non-hormonal 
IUDs. Data from other settings indicate that HIV-pos-
itive FSW and CSE girls are less likely to use hormonal 
contraceptive methods than non-hormonal contracep-
tive methods [26, 27], a finding reinforced in this study 
(p < 0.0001, data not shown). Based on the multivariate 
model adjusted odds ratios nearly excluding a value of 
1 in Lae, FSW and CSE girls who had a casual or main 
male partner in the last 6 months had nearly two times 
higher odds of using a moderately or highly effective 
contraceptive method compared to women who did 
not have such partner(s). While no such direct evi-
dence is available, one possibility is that these women 
and girls wanted to avoid pregnancy due to fear of vio-
lence from any of their partners, since physical and 
sexual violence against FSW and CSE girls in PNG has 
been previously reported [12]. Secondly, it is plausible 
based on adjusted odds ratios nearly excluding a value 
of 1 that FSW and CSE girls who had ever tested for 
HIV also had nearly two times higher odds of using a 
moderately or highly effective contraceptive method 
possibly thanks to accessing health services in gen-
eral. Without direct evidence, this may be interpreted 
by acknowledging the reproductive agency of these 
FSW and CSE girls and them also actively engaging 
in other health seeking behaviors such as HIV test-
ing [28]. Further research is needed to explore these 
women and girls’ reproductive decision-making and 
health agency. The health system should consider the 
beneficial intersection between HIV and SRH services 
in Lae. In Mt. Hagen, FSW and CSE girls ages 20–24, 
25–29, and 30–34 all had higher odds of using a mod-
erately or highly effective contraceptive method com-
pared to peers 35 or older, providing an opportunity 
for improved targeting of SRH interventions. Moreo-
ver, it is plausible based on adjusted odds ratios nearly 
excluding a value of 1 that FSW and CSE girls who 
had tried to induce an abortion had over two times 
higher odds of using a moderately or highly effective 
contraceptive method compared to those who did not. 
This suggests that these women and girls who had 
unwanted pregnancies in the past may be more aware 
of contraceptive methods and therefore more likely to 
use these methods in the future, perhaps due to strong 
outreach by NGOs in this city relative to Port Moresby 
and Lae. With nearly half of all FSW and CSE girls hav-
ing two or more pregnancies in their lifetime, coupled 
with nearly one-in-three giving birth within the last 3 

years, these women and girls in PNG have substantial 
reproductive health needs.

ANC attendance amongst FSW and CSE girls 
who gave birth in the last 3 years was highest in Port 
Moresby at 91.2%; compared to Lae and Mt. Hagen 
(86.7 and 85.7%, respectively). These figures are higher 
than the national estimate for PNG women and girls 
in the general population (76.1%) [29], indicating that 
they have better means of accessing ANC in these three 
cities. This may be due to outreach and engagement 
activities carried out by sex work community organiza-
tions or them accessing HIV-related services and being 
further referred to reproductive health services.

Increasing awareness and access to moderately or 
highly effective contraceptive methods could prevent 
unwanted pregnancies. While all young girls 16 years 
and older are legally able to receive family planning 
without parental consent, in reality it is often restricted 
to married women and girls. As the women and girls in 
our study are mostly unmarried (86.8%), we suggest the 
health system provide equitable access to family plan-
ning as well as integration of SRH and HIV services. 
Much like lowering the age at which a person can get 
an HIV test has helped increase HIV testing among 
adolescents, lowering the age at which they can receive 
family planning can improve the sexual and repro-
ductive health of adolescent females. It is additionally 
important to recognize that one-in-three FSW and CSE 
girls reported selling sex while pregnant. Given their 
increased risk for HIV and other STIs, we suggest that 
these women and girls receive health services that cater 
to their profession, such as promotion of pre-exposure 
and post-exposure prophylaxis, condoms, lubricants, 
more frequent HIV testing, psychosocial support, and 
ART support for HIV positive individuals. Moreover, 
we suggest the healthcare sector increase the safety and 
wellbeing of FSW and CSE girls by considering both 
their reproductive health needs and disease prevention 
needs simultaneously.

Across all three sites, FSW and CSE girls are incon-
sistently and inadequately offered HIV testing at ANC. 
This highlights the shortcomings of the broader pre-
vention of mother-to-child transmission program in 
the country where improvements should be made [30]. 
Other research reports that clinics are often under-
staffed relative to their patient volume and staff are 
not always trained on preventing mother-to-child HIV 
transmission [16]. Furthermore, among women and 
girls from our study whose last live birth was less than 
or equal to 3 years ago and who were tested for HIV, 
the majority of their tests did not occur in the first tri-
mester. A substantial proportion reporting that their 
tests were done as late as the third trimester, increasing 
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risk of vertical transmission. Other studies indicate that 
ANC attendance during the first trimester varies across 
the region, with an estimate of 50% in Asia, 17.4% in 
PNG, and as low as 4.3% in Vanuatu and larger propor-
tions of women and girls have their first ANC visit after 
their first trimester [29, 31–33]. These findings are also 
crucial since PNG national and provincial data does not 
disaggregate data of FSW and CSE girls from women 
and girls in the general population. HIV testing at ANC 
visits during certain trimesters is likely, then, to reflect 
the timing of when FSW attend their first ANC visit 
and explain why they tested so late in their pregnan-
cies. The health system should increase these women’s 
and girls’ earlier access ANC services and ensure that 
more women and girls are seeking HIV testing earlier 
in their pregnancy.

The low proportion of all women and girls in PNG 
being offered and tested for syphilis during pregnancy 
is an issue as well. Due to unavailability and reduced 
laboratory capacity, STI screening and testing in PNG 
is limited, so PNG relies on syndromic management [5]. 
Given the high burden of asymptomatic STI infections, 
many STI infections are missed. The need for STI screen-
ing and subsequent treatment for all women is vast while 
recognizing that FSW and CSE girls are at increased risk 
of infections due to their engagement in transactional 
sexual relationships. Prevalence of chlamydia, gonor-
rhea, and syphilis among FSW and CSE girls in PNG has 
been reported as high as 31.5, 21.4, and 7.1%, respectively 
[12, 34]. As previous research has indicated [5], there is a 
need to integrate the many vertical health services cur-
rently available in PNG within a “one-stop-shop” model. 
Further research is also needed to understand if/when 
FSW and CSE girls stop selling sex during pregnancy and 
if/when they resume selling sex after giving birth as well 
as their SRH and ANC visit experiences. Such informa-
tion would be crucial to better characterizing the risks of 
vertical HIV transmission.

This study has limitations. Our study findings are lim-
ited by the self-reported nature of the interview data and 
the cross-sectional nature of the surveys in each of the 
three sites. Because interviews were conducted face-to-
face, our data may feature response bias, which could be 
mitigated in the future using audio-computer-assisted 
self-interviews. Our findings, while representative of the 
network of FSW and CSE girls recruitment accessed, 
may not be representative of all FSW and CSE girls. 
Although seeds were selected with a view toward diver-
sity, it is possible that our findings are not representative. 
To help mitigate this, investigators routinely moni-
tored data during data collection for homophily, bottle-
necks, and convergence. Seeds were added as needed in 

response to homophily and bottlenecks. Furthermore, 
the study had extensive collaboration with Papua New 
Guinean FSW and CSE girls and Friends Frangipani, a 
local CSO to minimize any additional biases. Highest 
level of education varied significantly across the three 
cities which may have impacted reporting. Furthermore, 
investigators learned during data collection that FSW 
and CSE girls in Lae and Mt. Hagen were less likely to 
know their specific age. As a result, some FSW and CSE 
girls were removed from the analyses in Lae and Mt. 
Hagen. Lastly, as our study was on FSW and CSE girls 
and did not include women and girls from the general 
population we are unable to make direct comparisons 
between the two populations.

Conclusions
Kauntim mi tu showcases the reproductive health experi-
ences of FSW and CSE girls in PNG and hopes to shed 
light on the multitude of complex experiences that these 
women and girls face in the healthcare setting. We hope 
that future research explores the SRH experiences of 
FSW in greater detail to understand the challenges that 
these women and girls face in their personal and profes-
sional lives. The complicated reality faced by FSW and 
CSE girls in PNG, especially due to the illegality of sex 
work, provides a much-needed opportunity for collabo-
ration between public health programs, healthcare pro-
viders, civil society organizations supporting FSW and 
CSE girls, and these women and girls themselves.
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