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Abstract

Background Teenage pregnancy is a global public health issue, and it poses a serious threat to the health and
socioeconomic status of mothers and their newborn children. Although Papua New Guinea has recorded one of the
highest teenage pregnancy rates among Asia-Pacific countries, few studies have conducted research on the related
inequality in the country. Therefore, this study aimed to assess socioeconomic inequality in teenage pregnancy and its
contributing factors in Papua New Guinea.

Methods Data for this cross-sectional study were obtained from the 2016-2018 Papua New Guinea Demographic
and Health Survey. The analytical sample consisted of 2,864 girls aged 15-19 years. We employed Erreygers
normalized concentration index (ECI) and concentration curves to measure and depict socioeconomic inequality in
teenage pregnancy. Decomposition analysis was likewise performed to identify the contributions of determinants to
the observed inequality.

Results Weighted ECI for teenage pregnancy was —0.0582 (P < 0.001), thereby indicating that teenage pregnancy

in Papua New Guinea is disproportionately concentrated among poor girls. Decomposition analysis suggested that
education level (65.2%), wealth index (55.2%), early sexual debut (25.1%), region (8.5%), and sex of household head

(4.1%) are the main determinants explaining the pro-poor socioeconomic inequality in teenage pregnancy.

Conclusions A pro-poor socioeconomic inequality of teenage pregnancy was present in Papua New Guinea. This
inequality may be alleviated by such interventions as ensuring that teenage girls receive education; implementing
poverty alleviation projects, eliminating child, early, and forced marriages; strengthening promotion for household
head to support teenagers in accessing sexual and reproductive health education; improving geographical
accessibility to health facilities on contraceptive services, and taking necessary precautions and responses to sexual
misconduct.
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Introduction

Approximately 21 million girls aged 15-19 years in low-
and middle-income countries (LMICs) become pregnant
annually, and around 12 million of them give birth [1].
Teenage pregnancy poses a serious threat to the health
and socioeconomic status of mothers and their newborn
children, thus being a global public health issue [2, 3].
Compared with older women, teenage mothers are more
likely to develop eclampsia, systemic infections, and
puerperal endometritis [4]. Moreover, preterm births,
neonatal death, low birthweight, and fetal growth retar-
dation are additional risks for the latter’s offspring [5,
6]. Teenage mothers also experience a variety of socio-
economic consequences, such as early school dropout,
lower educational achievement, and limited employment
options [7, 8].

Pregnancy and childbirth complications account for
99% of all teenage maternal deaths in LMICs [9]. Papua
New Guinea has recorded one of the highest teenage
pregnancy rates (65 births per 1,000 girls aged 15-19
years) among Asia-Pacific countries, according to the
United Nations Population Fund [10]. Evidence shows
that teenage pregnancies are on the rise and remain
higher than in other developing countries [11]. Limited
research on teenage pregnancy in Papua New Guinea
found that the main reasons for the high rates of unin-
tended pregnancy and delivery included early onset of
sex (<15 years), and low contraceptive use [12, 13]. In
one study, women under the age of 20 years who experi-
enced an unintended pregnancy were significantly more
likely to report not using modern contraceptive methods
or using them inconsistently [13].

The Sustainable Development Goals (SDG) have spe-
cific indicators for reducing teenage pregnancy and
childbearing, and this goal continues to be pursued by
political and social movements around the world [14, 15].
Several studies have shown that lowering the prevalence
of teenage pregnancy in developing countries can help
reduce high maternal and perinatal morbidity and mor-
tality [16, 17]. In Papua New Guinea, the Youth and Ado-
lescent Health Policy emphasizes on preventing teenage
pregnancy as a national priority, but a lack of strategic
information to guide implementation has been noted
[12].

Previous studies on LMICs have documented that
teenage pregnancy is driven by socioeconomic inequality
[18-20]. To the best of my knowledge, despite the high
rate of teenage pregnancy and its plethora of adverse
health and socioeconomic consequences, only few stud-
ies have conducted research on the related inequality
in the country [21]. The 2016—2018 Papua New Guinea
Demographic and Health Survey (PNGDHS) illustrated
that the prevalence of teenage pregnancy substan-
tially differed by age of girls, place of residence, region,
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province, education level, and wealth index. However,
the survey did not consider several methodological issues
associated with the measurement and decomposition of
socioeconomic inequality in teenage pregnancy. Under-
standing the major determinants of socioeconomic
inequality in teenage pregnancy is essential in designing
effective policies to improve teenage reproductive health
[19]. Therefore, this study sought to assess the presence
of socioeconomic inequality in teenage pregnancy and
identify its contributing factors in Papua New Guinea.

Materials and methods

Data and sample

Data were obtained from the PNGDHS. The survey col-
lected information on fertility, awareness and use of fam-
ily planning methods, breastfeeding practices, nutritional
status of children, maternal and child health, childhood
immunisation, adult and childhood mortality, women’s
empowerment, domestic violence, malaria, awareness of
and behavior on HIV/AIDS and other sexually transmit-
ted infections, and other health-related issues.

The survey adopted a two-stage stratified sampling
technique and used the list of census units (CUs) from
the 2011 Papua New Guinea National Population and
Housing Census (NPHC) as sampling frame. Papua New
Guinea’s provinces were stratified into urban and rural
areas, yielding 43 sampling strata; the exception was the
National Capital District, which has no rural areas. Sam-
ples of CUs were selected independently in each stra-
tum in two stages. The first stage involved selecting 800
CUs with probability proportional to CU size. The sec-
ond stage involved selecting 24 households from each of
the clusters, using an equal probability systematic selec-
tion. The result was a total sample size of approximately
19,200 households. Details of the methodology, pretest-
ing, training of field workers, sampling design, and selec-
tion are available in the PNGDHS final report [21]. The
final sample size for this study consists of 2,864 girls aged
15-19 years who had complete information on the vari-
ables of interest.

Outcome variable

Outcome variable in this study is teenage pregnancy. In
the Demographic and Health Surveys, teenage pregnancy
is conventionally defined as the girl aged 15-19 years was
pregnant at the time of the survey, or had any terminated
pregnancy or had a child in the past 5 years before the
survey [21]. The variable is binary with a code of 1 if the
teenager is currently (or ever) pregnant and 0 otherwise.

Explanatory variables

Relevant studies has proven that wealth index is one of
the determinants that influence socioeconomic inequal-
ity in teenage pregnancy [18, 20]. In addition, this study
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reviewed previous literature to select the determinants
of teenage pregnancy [22, 23]. These were age of girls,
education level, employment status, media exposure, reli-
gion, region, place of residence, sex of household head,
knowledge of modern contraception method, and early
sexual debut.

Socioeconomic status

Socioeconomic status was measured using the wealth
index from the DHS data sets. Principal component
analysis was used to calculate households’ wealth index
scores based on household ownership of durable con-
sumer items (such as television, bicycle, car) and housing
characteristics (e.g., source of drinking water, toilet facili-
ties, and flooring materials). Wealth index was catego-
rized as poorest, poorer, middle, richer, and richest [21].

Statistical analysis
Data cleaning, management, and analysis were con-
ducted using Stata 16 software. Sample weight was used
to account for the complex survey design and gener-
alizability of the findings. Descriptive statistics using
frequencies and percentages were presented for the dis-
tribution of respondents’ background characteristics.
Association between explanatory and outcome variables
was examined by applying the Pearson chi-square test.
Concentration index (CI) was computed to measure
socioeconomic inequality in teenage pregnancy. CI is
defined as twice the area between the concentration
curve and line of equality (the 45-degree line) [24]. It can
be written as follows:

2 n
C=—

= o yiri— 1,
nu i=1

,where C represents CI, y; is the health variable (teen-
age pregnancy in this case) of individual i, 4 is the over-
all mean of health variable y, and r; is the fractional rank
of individual i in the socioeconomic status distribution.
For unbound and bounded variables, CI ranges between
—1 and 1 and between y—1 and 1—g, respectively [25].
To solve the limitation of CI applied to binary variables,
we used Erreygers normalized concentration index (ECI)
[26]. ECI is a modified version of CI as follows:

E=dxpu * CI,

,where E is ECI and p is the mean of the health variable.
Concentration curves were used to graphically depict
the socioeconomic inequality in teenage pregnancy. The
curves plot the cumulative percentage of health variables
in the horizontal axis against the cumulative percentage
of population ranked by socioeconomic status in the ver-
tical axis. In the case without socioeconomic inequality,
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ECl is zero and the curves lie at the line of equality. If the
curve lies above (or below) the line of equality when ECI
takes a negative (or positive) value, then the health vari-
able is suggested to be concentrated among the poor (or
rich) [27].

Decomposition analysis was performed to identify the
contribution of determinants to socioeconomic inequal-
ity in teenage pregnancy [19]. Since the outcome vari-
able of this study is binary, we used the generalized linear
model (GLM) and with a logit link function to capture
the factors associated with the inequality [28, 29]. This
method has shown to be the suitable choice to provide
consistent results when decomposing binary outcomes
[30]. The equation for the decomposition of ECI is as
follows:

)

E=4x% [Zﬂkwkck + GC:
k

,where (3 is the partial effect evaluated at the sample
means, Tj is the means of determinants (explanatory
variables), C}. is the concentration index for zj, and GC,
is the generalized CI of the error term.

Results

Socioeconomic characteristics of the study participants
Table 1 describes the socioeconomic characteristics of
the study participants. A total weighted sample of 2,864
girls aged 15-19 years were included. Of this total, 355
(12.4%) were currently (or ever) pregnant. A large pro-
portion of girls were aged 18 years (21.7%), had primary
education (66.8%), unemployed (85.7%), had media expo-
sure weekly (59.4%), Christians (99.0%), reside in the
Highlands region (42.9%) and rural areas (85.7%), and
from the richest households (24.1%). In addition, 76.2%
of the girls come from male-headed households, 67.8%
know modern contraception method, and 91.2% do not
have early sexual debut. Age of girls, education level,
employment status, wealth index, sex of household head,
knowledge of modern contraception method, and early
sexual debut were associated with teenage pregnancy.

Socioeconomic inequality in teenage pregnancy

Figure 1 presents the concentration curve of teenage
pregnancy in Papua New Guinea. The weighted ECI for
teenage pregnancy was —0.0582 (P<0.001). The concen-
tration curve lies above the line of equality, indicating
that teenage pregnancy in Papua New Guinea was dis-
proportionately concentrated among poor girls.
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Table 1 Weighted distribution of teenage pregnancy by socioeconomic characteristics of the respondents in Papua New Guinea

Variables Frequency (N) Percentage(%) Currently (or ever) pregnant P
No, n (%) Yes, n (%)

Age <0.001
15 484 16.9 469 (96.9) 15(3.1)
16 607 212 586 (96.5) 21 (3.5
17 590 206 526 (89.2) 64 (10.8)
18 621 217 524 (84.4) 97 (15.6)
19 562 19.6 404 (71.9) 158 (28.1)

Education level <0.001
No education 284 9.9 221(77.8) 63(22.2)
Primary 1914 66.8 1659 (86.7) 255(13.3)
Secondary or above 666 233 629 (94.4) 37(5.6)

Employment status <0.001
Unemployed 2453 85.7 2185 (89.1) 268 (10.9)
Employed 411 143 324 (78.8) 87(21.2)

Media exposure 0.0519
No 1163 40.6 993 (85.4) 170 (14.6)
Yes 1701 594 1516 (89.1) 185 (10.9)

Religion 0.3625
No religion 12 04 11(91.7) 1(83)
Christian 2834 99.0 2481 (87.5) 353 (12.5)
Non-Christian 18 0.6 17 (94.4) 1(5.6)

Region 0.3998
Southern region 583 20.3 510 (87.5) 73(12.5)
Highlands region 1228 429 1066 (86.8) 162 (13.2)
Momase region 620 217 537 (86.6) 83(134)
Islands region 433 15.1 396 (91.5) 37(8.5)

Place of residence 0.3596
Urban 409 143 369 (90.2) 40 (9.8)
Rural 2455 85.7 2140 (87.2) 315(12.8)

Wealth index 0.0060
Poorest 508 17.7 430 (84.6) 78(154)
Poorer 497 174 441 (88.7) 56 (11.3)
Middle 553 193 457 (82.6) 96 (17.4)
Richer 615 215 536 (87.2) 79(12.8)
Richest 691 241 645 (93.3) 46 (6.7)

Sex of household head 0.0059
Male 2182 76.2 1873 (85.8) 309 (14.2)
Female 682 238 636 (93.3) 46 (6.7)

Knowledge of modern contraception method <0.001
No 921 32.2 864 (93.8) 57 (6.2)
Yes 1943 67.8 1645 (84.7) 298 (15.3)

Early sexual debut <0.001
No 2611 91.2 2386 (91.4) 225 (8.6)
Yes 253 8.8 123 (48.6) 130(51.4)

Decomposition of socioeconomic inequality in teenage
pregnancy

Table 2 shows the findings from the decomposition anal-
ysis of socioeconomic inequality. Elasticity, CI, absolute
contribution, and percentage contribution were cal-
culated. In the table columns, elasticity measures the
change in teenage pregnancies associated with a one-unit
change in explanatory variables [31]. For instance, the

elasticity for employed girls was 0.0058, indicating that a
1% change in girls’ employment status from unemployed
to employed will lead to a 0.58% increment in socioeco-
nomic inequality of teenage pregnancy.

A positive or negative sign of CI indicates that explana-
tory variables have a pro-rich or pro-poor distribution.
For example, girls aged 18 years, with primary education,
employed, non-Christian, living in the Highlands and
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Fig. 1 Concentration curve of teenage pregnancy in Papua New Guinea

Momase region, rural residents, and having early sexual
debut were concentrated among the poor. Meanwhile,
the remaining variables were concentrated among the
rich.

Percentage contribution represents the relative con-
tribution of each determinant to the observed socioeco-
nomic inequality in teenage pregnancy. As presented
in Table 2; Fig. 2, education level (65.2%), wealth index
(55.2%), early sexual debut (25.1%), region (8.5%), sex of
household head (4.1%), and employment status (0.2%)
have positive contributions to the observed socioeco-
nomic inequality in teenage pregnancy in Papua New
Guinea. By contrast, knowledge of modern contraception
method (—57.9%), place of residence (—8.2%), age of girls
(—=3.2%), religion (—1.1%), and media exposure (—0.3%)
have negative contributions to socioeconomic inequality
in teenage pregnancy. The residual component value was
—0.0072 (approaching zero), reflecting that the decom-
position analysis provided a well-specified model [24].
Residuals could not be identified by this study.

Discussion

This study evaluated and identified the socioeconomic
inequality and determinants of teenage pregnancy in
Papua New Guinea. The findings revealed that teenage
pregnancy is markedly concentrated among poor girls.
Girls from poor households have higher pregnancy rates
than those from rich households, which is consistent
with previous studies in Malawi [19] and Nigeria [20].
In the decomposition analysis, education level, wealth

index, early sexual debut, region, and sex of household
head were the main determinants to explain the pro-
poor socioeconomic inequality in teenage pregnancy.
Our study could help provide new evidence to inform the
development of targeted policies and programs related to
teenage pregnancy in Papua New Guinea.

The predominant contributing factor of the observed
socioeconomic inequality in teenage pregnancy was edu-
cation level of girls, which was consistent with other sim-
ilar studies in LMICs [18, 20]. Teenage pregnancy rates
tend to be higher among those with less education [32].
Plausible reasons for this finding are that girls without
education lack comprehensive sexuality education and
adequate knowledge of contraception, and the high risk
of adverse obstetric and health outcomes [33-35]. Con-
sequently, they may be unable to better take appropriate
contraceptive methods to prevent unwanted pregnan-
cies. In addition, additional schooling or high-level edu-
cational attainment is a protective factor against teenage
pregnancy [36]. Studies have shown that education con-
tributes to autonomy and empowerment [37], thereby
making well-educated girls no longer depend on their
husbands or partners financially, play a role in the deci-
sion-making process, and generally delays their child-
bearing to older ages [38]. In turn, pregnant girls often
drop out of school during pregnancy and after childbirth,
causing a decline in their education [39].

Wealth index was the second most contributing fac-
tor for socioeconomic inequality in teenage pregnancy.
The probability of teenage pregnancy decreased with
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Table 2 Decomposition of socioeconomic inequality in teenage pregnancy in Papua New Guinea
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Variables Elasticity Concentration Absolute Percent-
index contribution age con-
tribution
(%)
Age (ref: 15)
16 0.0010 0.0205 0.0001 -0.1
17 0.0225 0.0047 0.0004 -0.7
18 0.0325 —0.0681 —0.0089 15.2
19 0.0412 0.0619 0.0102 -175
Subtotal 0.0018 -3.2
Education level (ref: No education)
Primary —0.0241 —0.0495 0.0048 —8.2
Secondary or above —-0.0312 0.3422 —-0.0427 734
Subtotal -0.0379 65.2
Employment status (ref: Unemployed)
Employed 0.0058 —0.0059 —0.0001 0.2
Subtotal —0.0001 0.2
Media exposure (ref: No)
Yes 0.0002 0.2176 0.0002 -03
Subtotal 0.0002 -0.3
Religion (ref: No religion)
Christian 0.0637 0.0027 0.0007 -1.2
Non-Christian 0.0001 —0.1906 —0.0001 0.1
Subtotal 0.0006 -1.1
Region (ref: Southern region)
Highlands region —-0.0037 —0.0964 0.0014 —24
Momase region —0.0057 -0.1190 0.0027 -4.6
Islands region —-0.0089 0.2545 —0.0091 15.6
Subtotal —-0.0050 8.5
Place of residence (ref: Urban )
Rural -0.0116 —0.1032 0.0048 —8.2
Subtotal 0.0048 -8.2
Wealth index (ref: Poorest)
Poorer —-0.0012 -04718 0.0022 -38
Middle 0.0047 —0.1051 —-0.0020 34
Richer 0.0039 0.3030 0.0047 -8.1
Richest -0.0122 0.7589 —0.0371 63.7
Subtotal —0.0321 55.2
Sex of household head (ref: Male)
Female —0.0094 0.0631 —0.0024 4.1
Subtotal —0.0024 4.1
Knowledge of modern contraception method (ref: No)
Yes 0.0672 0.1253 0.0337 -579
Subtotal 0.0337 -57.9
Early sexual debut (ref: No)
Yes 0.0167 -0.2184 —0.0146 251
Subtotal —0.0146 25.1
Explained —-0.0510 87.6
Residual —0.0072 124

ref=reference group

an increase in their wealth status. This finding aligns
with the results of previous studies [40, 41]. Papua New
Guinea is considered one of the poorest countries in
the Asia-Pacific, and 39.9% of its population live below

the national poverty line [42]. The freedom, opportuni-
ties, and resources of the majority of the poor are limited
owing to lack of opportunities and dependence on agri-
cultural labor [43]. Such vulnerabilities create increased
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Fig. 2 Percentage contribution of each determinant to the observed socioeconomic inequality in teenage pregnancy in Papua New Guinea

conditions for teenage pregnancy. For example, girls
from poor households generally consider marriage and
pregnancy to be a suitable choice to their socioeconomic
conditions [44, 45]. Moreover, poverty can prompt girls
to actively or passively accept child marriage. Children
in Papua New Guinea are traditionally expected to con-
tribute to family income to compensate their parents for
their upbringing [46]. Under the gender norms of male
supremacy, girls are regarded as resources that can be
exchanged as brides for cash and merchandise among
male groups [47]. Furthermore, some girls are sold as
wives by parents, village chiefs, or family members to
local miners and loggers in areas where extractive indus-
tries operate [46].

Early sexual debut was the third most contributing
factor for socioeconomic inequality in teenage preg-
nancy. Several other studies have shown that early sexual
debut can result in teenage pregnancy [23, 48]. In most
cases, sexual debut occur without protection, guidance,
or information [49]. Teenagers with limited knowledge
about sexual education may lead to increased sexual risk-
taking behavior, such as having multiple partners and not
using contraceptives, and early pregnancy [50]. Gender-
based violence is a pervasive issue in Papua New Guinea.
Early sexual debut is often accompanied by sexual vio-
lence and coercion. About 41% of men admitted raping
a woman, and 14% of girls aged 15-19 have experienced
sexual violence and coercion [51]. This poses a significant

threat to girls’ safety and ability to make informed sexual
and reproductive health choices [52]. The girls’ inability
to control the situation during the process makes it dif-
ficult for her to negotiate the use of contraceptives, which
in turn increases the likelihood of unwanted pregnancy
[49].

Region was the fourth most contributing factor for
socioeconomic inequality in teenage pregnancy. This
study’s findings indicated that the teenage pregnancy
rates in the Southern, Highlands, Momase, and Islands
region are 12.5%, 13.2%, 13.4%, and 8.5% respectively.
The possible reason is the differences in reproductive
health services and modern contraceptive usage in Papua
New Guinea’s different regions [44, 53]. Isolated popula-
tions and geographic barricades also limit the willingness
and ability of teenagers in Papua New Guinea to visit
the facilities for services [54], particularly in the High-
lands and Momase regions. Furthermore, modern con-
traceptive use are closely linked to teenage pregnancy.
Although Papua New Guinea’s development of several
reproductive health policies, the supply and distribution
of modern contraceptives remain inconsistent across
different regions. Previous research has revealed that
women living in the Highlands region had high odds of
contraceptive discontinuation [55], and the Mamose
region recorded the highest rate of unmet contracep-
tive needs [56]. Lack of access to health centers deprives
girls of information and modern contraceptive methods,
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increasing the risk of teenage pregnancy in such an envi-
ronment [57].

Our study also demonstrated that sex of household
head contribute to socioeconomic inequality in teen-
age pregnancy. This study shows that teenage preg-
nancy rates are higher in households headed by males
compared to those headed by females. A plausible
explanation is that male household heads may neglect
the activities of girls or fail to give them proper sexual
education, and may be less vigilant about risky sexual
behaviors. Another possible reason could be that teen-
agers from male-headed households have less sup-
port in accessing health facilities, contraceptives, and
formal education [58]. In Papua New Guinea, where
men make most of the decisions and control most
of the resources in the family, women are expected
to abide by various social rules and norms, but their
basic rights are often deprived. Thus, male household
heads are unlikely to provide healthcare and education
opportunities to girls. This suggests the importance of
mothers’ guidance in preventing teenage pregnancy.

The main strength of this study is that ECI and
decomposition analysis were used for the first time
to determine the factors contributing to the observed
socioeconomic inequality in teenage pregnancy in
Papua New Guinea. Furthermore, the use of a nation-
ally representative data allows for generalizability of
findings and recommendations to the country. Nev-
ertheless, we acknowledge the following limitations
of this study. First, the cross-sectional design of this
study cannot establish temporality between determi-
nants and socioeconomic inequality, and precluded
drawing causal inferences. Second, inaccurate results
caused by recall bias may occur because the question-
naire data were self-reported. Finally, due to the limita-
tions of the PNGDHS database, this study was unable
to include all key variables to explain socioeconomic
inequality in teenage pregnancy.

Conclusion

Pro-poor socioeconomic inequality was found in teenage
pregnancy in Papua New Guinea. The observed inequal-
ity is mainly accounted for by education level, wealth
index, early sexual debut, region, and sex of household
head. Our findings are significant for policies and pro-
grams, and public health interventions aimed at alleviat-
ing inequality should be encouraged. These undertakings
include ensuring that teenage girls receive education and
that the vicious cycle of high pregnancy rates and low
education level be broken; implementing poverty alle-
viation projects and eliminating child, early, and forced
marriage in line with SDG 5.3 by 2030; strengthening
promotion for household head to support teenagers
in accessing sexual and reproductive health education;
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improving geographical accessibility to health facilities
on contraceptive services, particularly in the Highlands
and Mamose regions, and taking necessary precautions
and responses to sexual misconduct (sexual violence and
coercion).

Abbreviations

LMICs Low- and Middle-Income Countries

SDG Sustainable Development Goals

PNGDHS  Papua New Guinea Demographic and Health Survey
CUs Census Units

NPHC National Population and Housing Census
@] Concentration Index

ECI Erreygers Normalized Concentration Index
WHO World Health Organization

Acknowledgements
We greatly acknowledge the Measure DHS program for providing us with the
data.

Authors’ contributions

H.L. and Y.J. conceived and designed this study. H.L. and Y.R.P. performed
the statistical analysis. H.L,, YR.P, ZL. and ZY.J. designed the first draft of
the manuscript. Y.J. reviewed and edited manuscripts. All authors read and
approved the final manuscript.

Funding

This study was supported by the National Social Science Fund of China
(18XGJ016). The funding agency played no role in research design, data
collection, analysis or interpretation, and manuscript writing.

Data availability

The datasets generated and analyzed during the current study are available in
the DHS program repository, [https://www.dhsprogram.com/methodology/
survey/survey-display-499.cfm].

Declarations

Ethics approval and consent to participate

Ethical approval was granted by ICF Institutional Review Board. Both written
and verbal informed consent was also sought from all the participants during
the data collection exercise. No further ethical approval was required, as this is
a secondary analysis of publicly available data.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 6 November 2022 / Accepted: 25 October 2023
Published online: 07 November 2023

References

1. WHO. Adolescent pregnancy. 2022. https://www.who.int/news-room/fact-
sheets/detail/adolescent-pregnancy. Accessed 4 Sept 2022.

2. Sayem AM, Nury AT. Factors associated with teenage marital pregnancy
among Bangladeshi women. Reprod Health. 2011,8:16.

3. Gunawardena N, Fantaye AW, Yaya S. Predictors of pregnancy among young
people in sub-saharan Africa: a systematic review and narrative synthesis.
BMJ Glob Health. 2019;4(3):e001499.

4. WHO. Making health services adolescent friendly: developing national qual-
ity standards for adolescent-friendly health services. 2012. https://apps.who.
int/iris/handle/10665/75217. Accessed 6 Sept 2022.


https://www.dhsprogram.com/methodology/survey/survey-display-499.cfm
https://www.dhsprogram.com/methodology/survey/survey-display-499.cfm
https://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy
https://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy
https://apps.who.int/iris/handle/10665/75217
https://apps.who.int/iris/handle/10665/75217

Li et al. BMC Public Health

20.

21.

22.

23.

24,

25.

26.

27.

28.

(2023) 23:2184

Ganchimeg T, Ota E, Morisaki N, et al. Pregnancy and Childbirth outcomes
among adolescent mothers: a World Health Organization multicountry study.
BJOG. 2014;121(Suppl 1):40-8.

Fall CH, Sachdev HS, Osmond C, et al. Association between maternal age at
Childbirth and child and adult outcomes in the offspring: a prospective study
in five low-income and middle-income countries (COHORTS collaboration).
Lancet Glob Health. 2015;3(7):.e366-77.

Patton GC, Sawyer SM, Santelli JS, et al. Our future: a Lancet commission on
adolescent health and wellbeing. Lancet. 2016;387(10036).2423-78.

Raj A, Boehmer U. Girl child marriage and its association with national rates
of HIV, maternal health, and infant mortality across 97 countries. Violence
against Women. 2013;19(4):536-51.

Neal S, Matthews Z, Frost M, Fogstad H, Camacho AV, Laski L. Childbearing in
adolescents aged 12-15 years in low resource countries: a neglected issue.
New estimates from demographic and household surveys in 42 countries.
Acta Obstet Gynecol Scand. 2012;91(9):1114-8.

UNFPA, UNESCO, WHO,, Sexual and reproductive health of young people in
Asia and the Pacific: a review of issues, policies and programmes. Bangkok:
UNFPA; 2015. Ruri MA. Teenage pregnancy on the rise. 2021. https://www.
thenational.com.pg/teenage-pregnancy-on-the-rise/. Accessed 7 Sept 2022.
Ruri MA. Teenage pregnancy on the rise. 2021. https://www.thenational.com.
pg/teenage-pregnancy-on-the-rise/. Accessed 7 Sept 2022.

Bell S, Kennedy E, Black K, et al. Youth-centred research to help prevent and
mitigate the adverse health and social impacts of pregnancy amongst young
Papua New guineans. Reprod Health Matters. 2018,26(54):5-12.

Sanga K, Mola G, Wattimena J, Justesen A, Black KI. Unintended pregnancy
amongst women attending antenatal clinics at the Port Moresby General
Hospital. Aust N ZJ Obstet Gynaecol. 2014;54(4):360-365.

United Nations. Transforming our world: The 2030 agenda for sustainable
development. New York: United Nations; 2015.

Espinel-Flores V, Gotsens M, Puig-Barrachina V, Ledn-Gémez BB, Peralta A,
Pérez G. Trends in teenage motherhood in Ecuador: challenges and inequali-
ties. Int J Public Health. 2020,65(9):1647-55.

Nove A, Matthews Z, Neal S, Camacho AV. Maternal mortality in adolescents
compared with women of other ages: evidence from 144 countries. Lancet
Glob Health. 2014;2(3):e155-64.

Conde-Agudelo A, Belizan JM, Lammers C. Maternal-perinatal morbidity

and mortality associated with adolescent pregnancy in Latin America: cross-
sectional study. Am J Obstet Gynecol. 2005;192(2):342-9.

Wasswa R, Kabagenyi A, Kananura RM, Jehopio J, Rutaremwa G. Determinants
of change in the inequality and associated predictors of teenage pregnancy
in Uganda for the period 2006-2016: analysis of the Uganda demographic
and health surveys. BMJ Open. 2021;11(11):e053264.

Chirwa GC, Mazalale J, Likupe G, Nkhoma D, Chiwaula L, Chintsanya J. An
evolution of socioeconomic related inequality in teenage pregnancy and
childbearing in Malawi. PLoS ONE. 2019;14(11):e0225374.

Okoli Cl, Hajizadeh M, Rahman MM, Velayutham E, Khanam R. Socioeconomic
inequalities in teenage pregnancy in Nigeria: evidence from Demographic
Health Survey. BMC Public Health. 2022;22(1):1729.

National Statistical Office, ICF. Papua New Guinea Demographic and Health
Survey 2016-18.2019. https://dhsprogram.com/publications/publica-
tion-fr364-dhs-final-reports.cfm. Accessed 11 Sept 2022.

Ali A, Khalig A, Lokeesan L, Meherali S, Lassi ZS. Prevalence and predictors of
teenage pregnancy in Pakistan: a trend analysis from Pakistan Demographic
and Health Survey datasets from 1990 to 2018. Int Health. 2022;14(2):176-82.
Wado YD, Sully EA, Mumah JN. Pregnancy and early motherhood among
adolescents in five East African countries: a multi-level analysis of risk and
protective factors. BMC Pregnancy Childbirth. 2019;19(1):59.

O'donnell O, Van Doorslaer E, Wagstaff A, Lindelow M. Analyzing health
equity using household survey data: a guide to techniques and their imple-
mentation. Washington: The World Bank; 2007.

Wagstaff A. The bounds of the concentration index when the variable of
interest is binary, with an application to immunization inequality. Health
Econ. 2005;14(4):429-32.

Erreygers G. Correcting the concentration index. J Health Econ.
2009,28(2):504-15.

Wagstaff A, Paci P, van Doorslaer E. On the measurement of inequalities in
health. Soc Sci Med. 1991;33(5):545-57.

Farro-Maldonado MY, Gutiérrez-Pérez G, Herndndez-Vésquez A, et al. Socio-
economic inequalities in abdominal obesity among Peruvian adults. PLoS
ONE. 2021;16(7):20254365.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5T

52.

Page 9 of 10

Shifti DM, Chojenta C, Holliday EG, Loxton D. Socioeconomic inequality in
short birth interval in Ethiopia: a decomposition analysis. BMC Public Health.
2020;20(1):1504.

Yiengprugsawan V, Lim LL, Carmichael GA, Dear KB, Sleigh AC. Decompos-
ing socioeconomic inequality for binary health outcomes: an improved
estimation that does not vary by choice of reference group. BMC Res Notes.
2010;3:57.

Jain K, Goli S, Arokiasamy P. Are self reported morbidities deceptive in mea-
suring socio-economic inequalities. Indian J Med Res. 2012;136(5):750-7.
Chung HW, Kim EM, Lee JE. Comprehensive understanding of risk and pro-
tective factors related to adolescent pregnancy in low- and middle-income
countries: a systematic review. J Adolesc. 2018,69:180-8.

Ahlberg BM, Jylkés E, Krantz I. Gendered construction of sexual risks: implica-
tions for safer sex among young people in Kenya and Sweden. Reprod Health
Matters. 2001;9(17):26-36.

Li Z, Patton G, Sabet F, Zhou Z, Subramanian SV, Lu C. Contraceptive Use in
Adolescent Girls and Adult Women in Low- and Middle-Income Countries.
JAMA Netw Open. 2020;3(2):1921437.

Marchetta F, Sahn DE. The Role of Education and Family Background in Mar-
riage, Childbearing, and Labor Market Participation in Senegal. Econ Dev Cult
Change. 2016;64(2):369-403.

Gupta N, Mahy M. Adolescent childbearing in sub-Saharan Africa: Can
increased schooling alone raise ages at first birth? Demographic Research.
2003;8:93-106.

Pradhan R, Wynter K, Fisher J. Factors associated with pregnancy among
adolescents in low-income and lower middle-income countries: a systematic
review. J Epidemiol Community Health. 2015;69(9):918-24.

Pradhan R, Wynter K, Fisher J. Factors Associated with Pregnancy among Mar-
ried Adolescents in Nepal: Secondary Analysis of the National Demographic
and Health Surveys from 2001 to 2011. Int J Environ Res Public Health.
2018;15(2):229.

Ferre Z, Gerstenblith M, Rossi M, Triunfo P. The impact of teenage
childbearing on educational outcomes. The Journal of Developing Areas.
2013;47(2):159-174.

Islam MM, Islam MK, Hasan MS, Hossain MB. Adolescent motherhood in
Bangladesh: Trends and determinants. PLoS ONE. 2017;12(11):e0188294.
Amoran OE. A comparative analysis of predictors of teenage pregnancy

and its prevention in a rural town in Western Nigeria. Int J Equity Health.
2012;,11:37.

Asian Development Bank. Poverty Data: Papua New Guinea. 2022. https://
www.adb.org/countries/papua-new-guinea/poverty. Accessed 7 Oct 2022.
World Bank. Poverty: Overview. 2019. https://www.worldbank.org/en/topic/
poverty/overview. Accessed 7 Oct 2022.

Yakubu |, Salisu WJ. Determinants of adolescent pregnancy in sub-saharan
Africa: a systematic review. Reprod Health. 2018;15(1):15.

Sychareun V, Vongxay V, Houaboun S, et al. Determinants of adolescent preg-
nancy and access to reproductive and sexual health services for married and
unmarried adolescents in rural Lao PDR: a qualitative study. BMC Pregnancy
Childbirth. 2018;18(1):219.

Ali S. Violence against the girl child in the Pacific Islands region. 2006. https://
www.un.org/womenwatch/daw/egm/elim-disc-viol-girlchild/ExpertPapers/
EP.14%20%20Ali.pdf. Accessed 15 Oct 2022.

Girls Not Brides. What drives child marriage in Papua New Guinea? 2020.
https://www.girlsnotbrides.org/learning-resources/child-marriage-atlas/
regions-and-countries/papua-new-guinea/. Accessed 15 Oct 2022.

Lion KC, Prata N, Stewart C. Adolescent childbearing in Nicaragua: a quan-
titative assessment of associated factors. Int Perspect Sex Reprod Health.
2009;35(2):91-6.

Manzini N. Sexual initiation and childbearing among adolescent girls in
KwaZulu Natal, South Africa. Reprod Health Matters. 2001,9(17):44-52.
Olsson A, Ellsberg M, Berglund S, et al. Sexual Abuse during childhood and
adolescence among Nicaraguan men and women: a population-based
anonymous survey. Child Abuse Negl. 2000,24(12):1579-89.

Asare BY, Agyemang-Duah W, Adomako EB, et al. Association between
experiences of intimate partner sexual Violence and cigarette Smoking
among women in union in Papua New Guinea: evidence from a nationally
representative survey. BMC Public Health. 2022;22(1):613.

Baumgartner JN, Waszak Geary C, Tucker H, Wedderburn M. The influence

of early sexual debut and sexual Violence on adolescent pregnancy: a
matched case-control study in Jamaica. Int Perspect Sex Reprod Health.
2009;35(1):21-8.


https://www.thenational.com.pg/teenage-pregnancy-on-the-rise/
https://www.thenational.com.pg/teenage-pregnancy-on-the-rise/
https://www.thenational.com.pg/teenage-pregnancy-on-the-rise/
https://www.thenational.com.pg/teenage-pregnancy-on-the-rise/
https://dhsprogram.com/publications/publication-fr364-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr364-dhs-final-reports.cfm
https://www.adb.org/countries/papua-new-guinea/poverty
https://www.adb.org/countries/papua-new-guinea/poverty
https://www.worldbank.org/en/topic/poverty/overview
https://www.worldbank.org/en/topic/poverty/overview
https://www.un.org/womenwatch/daw/egm/elim-disc-viol-girlchild/ExpertPapers/EP.14%20%20Ali.pdf
https://www.un.org/womenwatch/daw/egm/elim-disc-viol-girlchild/ExpertPapers/EP.14%20%20Ali.pdf
https://www.un.org/womenwatch/daw/egm/elim-disc-viol-girlchild/ExpertPapers/EP.14%20%20Ali.pdf
https://www.girlsnotbrides.org/learning-resources/child-marriage-atlas/regions-and-countries/papua-new-guinea/
https://www.girlsnotbrides.org/learning-resources/child-marriage-atlas/regions-and-countries/papua-new-guinea/

Li et al. BMC Public Health

53.

54.

55.

56.

(2023) 23:2184

Hokororo A, Kihunrwa AF, Kalluvya S, Changalucha J, Fitzgerald DW, Downs
JA. Barriers to access reproductive health care for pregnant adolescent girls: a
qualitative study in Tanzania. Acta Paediatr. 2015;104(12):1291-7.

Pham BN, Whittaker M, Okely AD, Pomat W. Measuring unmet need for con-
traception among women in rural areas of Papua New Guinea. Sex Reprod
Health Matters. 2020;28(2):1848004.

Dadzie LK, Seidu AA, Ahinkorah BO, et al. Contraceptive discontinuation
among women of reproductive age in Papua New Guinea. Contracept
Reprod Med. 2022;7(1)8.

Agyekum AK, Adde KS, Aboagye RG, Salihu T, Seidu AA, Ahinkorah BO. Unmet
need for contraception and its associated factors among women in Papua
New Guinea: analysis from the demographic and health survey. Reprod
Health. 2022;19(1):113.

Page 10 of 10

57.  Miranda AE, Szwarcwald CL. Pregnancy rate and risk behaviors among female
adolescents in Vitdria, Brazil. Women Health. 2007;45(3):17-30.

57.  Uwizeye D, Muhayiteto R, Kantarama E, Wiehler S, Murangwa Y. Prevalence
of teenage pregnancy and the associated contextual correlates in Rwanda.
Heliyon. 2020;6(10):e05037.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Socioeconomic inequality in teenage pregnancy in Papua New Guinea: a decomposition analysis
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Data and sample
	﻿Outcome variable
	﻿Explanatory variables
	﻿Socioeconomic status
	﻿Statistical analysis

	﻿Results
	﻿Socioeconomic characteristics of the study participants
	﻿Socioeconomic inequality in teenage pregnancy
	﻿Decomposition of socioeconomic inequality in teenage pregnancy

	﻿Discussion
	﻿Conclusion
	﻿References


