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Abstract
Objective: To investigate the sociodemographic determinants of adolescent childbearing in Ghana.
Methods: This research studied reproductive-aged women who were systematically sampled in Ghana.
Kaplan Meier and Cox proportional hazard regression with shared frailty were tted on a nationwide
population-based data from the 2014 Ghana Demographic and Health Survey (GDHS) to predict
adolescent childbirth.
Results: The analysis revealed that approximately 49% initiated childbirth during adolescence. This study
found higher adolescent childbirth rates among women who were not working (adjusted hazard ratio
(AHR) =1.17; 95% con dence interval (CI) = 1.07 to 1.29) and resided in rural areas (AHR =1.22; 95% CI =
1.09 to 1.37). In addition, poor women (AHR= 1.71; 95% CI = 1.49 to 1.95) and middle-class women
(AHR=1.67; 95% CI = 1.48 to 1.88) had a higher likelihood of having adolescent birth compared to the
rich. Lastly, secondary and higher educated women were 0.74 (95% CI= 0.67 to 0.82) and 0.10 (95% CI=
0.06 to 0.16) times less likely to have adolescent birth, respectively.
Conclusions: This research revealed that adolescent childbearing was greatly in uenced by
socioeconomically disadvantaged background within the contexts of the women and the community in
which they reside. This nding suggests the need to initiate and improve interventions that seek to reduce
poverty among women and to promote and encourage adolescent girls to pursue secondary and higher
education to help reduce unintended adolescent childbirths. Finally, adolescent girls should be
empowered through counseling and education on reproductive and sexual health options and rights to
ensure more informed decision-making about contraception.

Introduction
Birthing is the most memorable event in society but the timing of rst childbirth has both countless
positive and negative effects on women, babies, families, communities and the countries. Many
adolescent women aged 10-19 years 1 contribute an increasing percentage of births and are at greater
risk of experiencing social and medical consequences, and therefore inspire effective strategies to tackle
the problem. Publicly available data revealed that approximately 16 million females aged 15-19 years
give birth annually constituting approximately 11percent of worldwide births. 2 Unlike high-income
countries, over 90 percent of adolescent childbirths in the world are recorded in developing countries3. A
study 4 posited that approximately 60% of adolescent pregnancies and childbirths in developing
countries are unplanned. The more devastating situation has typi ed sub-Saharan African countries
including Ghana with an average adolescent pregnancy rate of 19.3%. 5
In Ghana, almost half (49%) of the girls are sexually active by their eighteenth birthday but contraceptive
prevalence rate among females aged 15-19 years is just 9.8%. 6 The early initiation of sexual intercourse
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at the critical developmental stage coupled with low family planning uptake exposes adolescent girls to
unplanned pregnancies. Research has found that approximately 14% of all childbirths in Ghana are from
adolescent mothers. 7 Unintended adolescent pregnancies and subsequent childbirths pose serious
social and medical problems. To avoid health threats as well as the social cost of stigma, poverty,
parental neglect and discontinuation of education; some pregnant adolescent girls choose to terminate
their pregnancy. 6 Recent gures show that approximately 19% of adolescent pregnancies are aborted
and regrettably non-medical methods were utilized for almost 30% of the induced abortions. 6
Most adolescent pregnant girls who proceed to give birth suffer numerous challenges in their journey to
motherhood. 8, 9 These problems alongside the fear of stigmatization and inadequate knowledge on
sexual and reproductive health rights have resulted in the avoidance of essential maternal and neonatal
healthcare services among adolescent girls. 10, 11 The lack of care among adolescent mothers has
contributed to the increased risk of poor maternal and neonatal health outcomes. A study in Ghana
opined that adolescent mothers have a greater likelihood of stillbirths. 12 Past studies have also reported
that pregnancies from adolescent girls are more likely to experience premature birth 13 and miscarriage 14
than older women. Other authors found adolescent mothers to be of greater risk for cephalo‐pelvic
disproportion 15, cardiovascular diseases 16, maternal mortality 17, eclampsia and puerperal endometritis.
1

Furthermore, newborns by adolescent girls have a higher chance of presenting a lower birth weight 18

and other serious neonatal disabilities 1 and eventually have an elevated risk of perinatal death 19 , and
infant and child mortality. 20
In addition to medical issues, adolescent childbirths have detrimental demographic and social
consequences on the future aspirations of the mother, baby and country at large. These adolescent
mothers experience social isolation from parents and the community 21 and often drop out of school 22
to engage in low-income jobs 23, and even prostitution for a living. 21, 24 Apart from economic hardship,
adolescent mothers suffer emotional and psychological trauma as well as increased rates of domestic
violence 11, 23 which result in child neglect, distress and sometimes suicide. According to the Ghana
Statistical Service; violence, accidents, homicide, and suicide accounted for 16% of all deaths among girls
aged 15-19 years. 25 Moreover, the nation’s scarce resources are unduly strained to deal with the negative
consequences.
Considering these challenges, it is important to investigate the risk factors of adolescent childbearing to
inform effective preventive programs and interventions to assist disadvantaged adolescent women. In
addition, the correlates of adolescent childbirths are complex and interactive. Previous studies found
many predictors of adolescent childbearing predominantly in higher-income countries, 1, 9, 26-28 however,
the authors presented opposing views that could be blamed on the different study contexts, sample sizes,
and methods. Although some studies in Ghana have predicted adolescent childbirths, 12, 22 yet none of
the studies in Ghana have fully evaluated both the individual-level determinants and community effect on
adolescent childbirth. In addition, a review of the literature has proven that no study in Ghana used large
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nationwide population-based data and a robust model to predict adolescent childbirth. This research
intends to address the research gap by using a robust model and nationally representative population
data from the 2014 Ghana Demographic and Health Survey (GDHS). The study aims to investigate the
sociodemographic determinants and community effect on adolescent childbirth in Ghana using Cox
proportional hazard regression with shared frailty.

Methods
1 Study site
This current study was carried out in a West African coastal nation, Ghana. In 2010, the country’s
projected population was 27 million with a population density of 103 persons per square meter.29
Females constitute approximately 55% of the population.29 Ghana’s overall fertility rate is 4.2 births,7
while the total contraceptive prevalence rate among women of childbearing age is 24.7%. 6 Moreover,
maternal and child health care is administered through public and private hospitals, clinics, health centers
and maternity homes.
2. Study sampling and instruments
In 2014, a well-established Demographic and Health Survey (DHS) was operationalized to sample
respondents across the 216 districts representing the ten regions of Ghana. The upgraded 2010 Ghana
Population and Housing Census frame were adopted for the two-stage survey sampling design of the
2014 Ghana Demographic and Health Survey (GDHS). Initially, approximately 427 clusters (hereinafter
communities) were selected from both urban and rural areas of the ten administrative regions in Ghana.
Second, the survey systematically sampled 12,831 households for data collection, which was the sum of
30 households from each of the 427 communities. Out of the 12,831 households, study participants were
successfully drawn from 11,835 households. Trained eldworkers used a pretested structured
questionnaire to collect population and health information from men and women aged 15-49 years who
consented to be part of the survey. For women who were surveyed, 9,656 were deemed eligible to be
interviewed from the households. Of the 9,656 potential participants, 9,396 women completed the survey
process with a 97.3% response rate. The data was processed with CSPro software, and weighting factors
were added to ensure proportionality at the national level. 7 This current study used data on women’s
background and reproductive health characteristics from the 2014 GDHS dataset;
3. Study Variables
This study described the outcome variable, adolescent childbirth, as rst birth occurring between the ages
of 10 and 19 years. All women whose rst birth occurred before their 20th birthday by the end of the
survey in mid-December 2014 were coded as “1” or else coded as “0”. The survival time was measured in
years.
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Based on an extensive literature review and scope of the dataset, the following explanatory variables
were selected and used in this study: rst sexual debut, abortion status, religion, marital status,
employment status, place of residence, parity, nancial status and education. 1, 9, 12, 22, 27 Study variables
characterizing adolescent childbirths were coded as described in Table 1.

Table 1 Summary of study variables used in the study
Variable name

Coding structure

Maternal age

Categorical, 1=15-24 years, 2=25-34 years, 3=35-49 years

First Sexual debut

Categorical, 0 = Outside union, 1 = union

Abortion experience

Categorical, 0 = No abortion, 1 = Had abortion

Religion

Categorized, 1 = Traditional/other, 2= Muslim, 3 = Christians

Marital status

Categorized, 0 = Unmarried, 1 = Married
Categorized, 1= Not Working, 2 = Working

Employment status
Place of residence

Categorized, 0 = Rural 1 = Urban

Parity

Categorized, 1 = One birth, 2 = Two births, 3 = Three or more births

Financial status

Categorized, 1 = Poor, 2 = Middle, 3 = Rich

Education

Categorized, 0 = No Education, 1= Primary, 2 = Secondary, 3 = Higher

Data Analysis
Descriptive Statistics: The chi-square test was deployed to compute the proportions of the distribution
across the categorical study variables, and to assess the difference between adolescent childbirth and
non-adolescent childbirths. The frequencies and percentages from the Chi-square test were tabulated
based on the study predictors.
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Hazard model: Cox proportional hazards regression with shared frailty to account for clustering at the
community level was speci ed to estimate risk factors of adolescent childbirth and their 95% con dence
interval. 30, 31 First, the study used a histogram to display the distribution of age at rst childbirth, to
check for features of survival data. Kaplan-Meier survivor function was plotted to visually display the
cumulative survival probabilities of adolescent childbirth in the study period. Moreover, the log-rank test
for equality of survivor functions was used to detect the difference between the observed and expected
adolescent childbirths in categorical variables.
The proportional hazard assumption was assessed by Schoenfeld residuals which estimated the
residuals from the observed survival times of adolescent childbirths to detect departures from nonproportionality. 32 To evaluate the assumption that censoring is independent of the outcome of interest,
adolescent childbirth. A complete positive and negative correlation was used to check that censored
women have the same future expectation as non-censored women. A complete positive correlation
assumes that all censored women would have experienced adolescent childbirth immediately if they were
not censored, while a negative correlation considers that all censored women would not experience
adolescent childbirth for a long time if they were not censored. 33
Crude Cox proportional hazard associations with random effects were tted for each of the risk
factors. Unadjusted hazard ratios, 95% con dence intervals, and p-values were computed. Moreover,
study predictors with p-values ≤0.25 were selected for the multivariable analysis. A lenient p-value was
used in this study because it would prevent missing important variables that may be suppressed by
confounders. 34, 35 Multicollinearity was tested among select variables for the multivariable survival
model; predictors with variance in ation factor (VIF) of > 4 and tolerance < 0.2 were considered collinear.
A manual backward elimination selection strategy was followed, excluding predictors with high p-values
one at a time until the nal multivariable model contained only variables with signi cant parameter
estimates at p-value less than or equal to 0.05. Furthermore, confounding factors were checked and
predictors that changed the regression coe cient of other factors by more than 20% were considered
confounders. Additionally, all two-way interactions were tested among signi cant predictors in the
multivariable model, and interaction terms with p-values ≤0.05 were deemed signi cant. A complete case
analysis was used in the model.
Model diagnostics were evaluated through Harrell’s C concordance statistic and assessment of
Cox-Snell residuals. Akaike’s information criterion (AIC) was used for model selection. The data analyses
were conducted in Stata software version 14™ (StataCorp LP, College Station, TX, USA).
5. Research Ethics
The 2014 GDHS sought ethical approval from the review boards of Ghana Health Service and ICF
international. This study used de-identi ed secondary data, and the ndings from the study do not
reveal the identity of the participants.

Results
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The study data captured women between 11 and 41 years of age at rst childbirth. The mean age at rst
birth was 20 years (SD=4). As shown in Table 2, of the 6,511 women who gave birth during the survey,
3,178 of the women experienced adolescent childbirth, accounting for 48.8% of all births.
Age: Almost half (47.1%) of the women who gave birth were aged 35-49 years. Of the mothers aged 35-49
years, approximately 40% had adolescent childbirth. The adolescent childbirth rate was highest (71%)
among women aged 15-24 years.
First sexual debut: Approximately two-thirds (66.3%) of women had rst sexual encounters outside
unions, while 64% of women who had rst sexual debut outside unions experienced adolescent
childbearing. The adolescent birth rate was greater (52.6%) among women who had their rst sexual
experience within union than among those with encounters outside the union.
Abortion experience: Women who had never had abortion accounted for approximately three-quarters
(74%) of all births, and most (76%) adolescent childbirths were found among women with no abortion
experience. Women who had never terminated a pregnancy had markedly greater (50.3%) adolescent
birth rates than women who had ever had an abortion.
Religion: Approximately 7 out of 10 (73.7%) women were Christians, while less than 10% of the women
belonged to the traditional and other minority religious groups. Out of the small proportion of women who
were traditional or other believers, 56.7% gave birth between the ages of 11-19 years, which was higher
than Christian and Muslim women.
Marital status: Of the total women who were studied, 62% were married. Among unmarried women, more
than half gave birth during adolescence which was higher than that of married women ((54.7% vs
45.2%).
Employment status: Women who were not working constituted a smaller proportion (16.5%) than those
who were working. An elevated adolescent birth rate was observed among women who were not working
compared with the working class (51.8% vs 48.2%).
Place of residence: Rural dwellers constitute a larger proportion (54.1%) of the study population and
contribute approximately 61.9% of adolescent births. Notably, a heightened adolescent birth rate was
identi ed among women from rural areas relative to urban dwellers (55.9% vs 40.5%).
Parity: The majority (60.7%) of the women had at least three births. A smaller proportion of mothers with
one birth accounted for approximately 15% of adolescent childbirth; this represents an adolescent birth
rate of 37.1% lower than women with two births (40.4%) and at least three births (55.3%).
Financial status: Among the study population, approximately 47% were poor, 21% were middle class and
33% were rich. In this research, the adolescent childbearing rate had an inverse relationship with the
nancial status of women. A higher childbirth rate was observed among poor women (56.4%) than
among middle (53.9%) and rich women (34.8%).
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Education: Secondary educated women had the largest proportion (43.9%). Moreover, women with
postsecondary education had lower (8.5%) adolescent birth rates compared with other groups.

Table 2 Distribution of study characteristics across all women, adolescent birth and rates of adolescent
birth
Variable
Maternal age

First sexual debut

Abortion experience

Religion

Marital status

Employment status

Place residence

Parity

Financial status

Education

Category

All births

Adolescent births

N=6511 (%)

N=3178 (%)

15-24 years

979(15.0)

702 (22.1)

71.7

25-34 years

2,466 (37.9)

1,081(34.0)

43.8

≥ 35 years

3,066 (47.1)

1,395 (43.9)

45.5

Outside union

4,314 (66.3)

2,023 (63.6)

46.9

Union

2,196 (33.7)

1,155 (36.4)

52.6

No abortion

4,817 (74.0)

2,421 (76.2)

50.3

Had abortion

1,694 (26.0)

757 (23.8)

44.7

Traditional/other

448 (6.9)

254 (8.0)

56.7

Muslim

1,262 (19.4)

625 (19.7)

49.5

Christian

4,801 (73.7)

2,299 (72.3)

47.9

Unmarried

2,471 (38.0)

1,351 (42.5)

54.7

Married

4,040 (62.0)

1,827 (57.5)

45.2

Not working

1,075 (16.5)

557 (17.5)

51.8

Working

5,431 (83.5)

2,618 (82.5)

48.2

Rural

3,522 (54.1)

1,968 (61.9)

55.9

Urban

2,989 (45.9)

1,210 (38.1)

40.5

One birth

1,303 (20.0)

483 (15.2)

37.1

2 births

1,254 (19.3)

507 (16.0)

40.4

At least 3 births

3,954 (60.7)

2,188 (68.8)

55.3

Poor

3,029 (46.5)

1,707 (53.7)

56.4

Middle

1,365 (21.0)

735 (23.1)

53.9

Rich

2,117 (32.5)

736 (23.2)

34.8

No education

2,125 (32.6)

1,167 (36.7)

54.9

Primary

1,282 (19.7)

777 (24.4)

60.6

Secondary

2,857 (43.9)

1,213 (38.2)

42.5

Higher

247 (3.8)

21 (0.7)

8.5

N, frequency; %, percentage

Kaplan-Meier survivor function curves
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Birth rate (Per 100)

Figure 1 displays a plot that compares the survival experience of women who reported working and those
who were not working. Based on the follow-up time in each of the two groups, it appears that women who
were not working had shorter survival times. Furthermore, the log-rank test for equality of survivor
functions found a p-value of 0.05, indicating a statistically signi cant difference between the two groups.
This implies that women who are not working are associated with higher adolescent childbirths than
those working.
Figure 2 displays the survival function for a place of residence. The graph suggests that women in rural
areas have shorter survival times when compared with urban dwellers, indicating that rural women are at
a higher risk of adolescent childbirth before their twentieth birthday than urban women. To con rm this,
the log-rank test was conducted, and a statistically signi cant difference between urban and rural
survival functions was detected (p-value <0.001).
Figure 3 shows the Kaplan-Meier survivor functions for nancial status. The graph depicts a lower
cumulative survival probability among poor women when compared with middle and rich women. This
indicates that rich women had a lower risk of adolescent childbearing than middle and poor women. This
assertion was supported by a log-rank test for equality of survivor functions that observed a statistically
signi cant difference (p-value < 0.001).
Figure 4 displays a graph that compares the survival experience of women based on the education level.
From the follow-up time in each of the four groups, it appears that women who have secondary and
higher have longer survival times relative to those with primary and no education. This implies that
women with at least secondary education were at lower risk of having a child before attaining 20 years
when compared with their counterparts who had primary or no formal education. Furthermore, the logrank test for equality of survivor functions found a p-value of <0.001, indicating a statistically signi cant
difference between the four groups.
Hazard model results
Some risk factors violated the proportional hazard assumption that their hazard functions would remain
proportional and constant over time. The study variables rst sexual debut (p-value=0.018), maternal age
(p-value= 0.014), marital status (p-value=0.001), and parity (p-value< 0.001) violated the proportional
hazard assumption with a signi cant association in the Schoenfeld residuals test and hence were not
considered in the univariate model. Furthermore, the coe cients from the positive and negative
correlations were compared. The sensitivity analyses observed no signi cant difference in the parameter
estimates, indicating that the independent censoring assumption was not violated.
As shown in Table 3, all the study predictors that were considered in the unadjusted model to explore the
hazard of having adolescent childbirth had a p-value less than 0.2, and no multicollinearity was detected
among the variables evidenced by VIF less than 4 and tolerance of more than 0.2. Moreover, all the
selected risk factors were included in the multivariable model. No confounding and signi cant interaction
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terms were detected in the multivariable model. The nal model had a smaller AIC of 7,226.5 than the null
model (without predictors) with AIC of 7,871.0 and hence was considered a better model t.
The adjusted hazard ratios reported in Table 3 demonstrate that the signi cant effects of rst sexual
debut, religion and abortion experience on the adolescent childbirth in the unadjusted model were
attenuated after controlling for all other risk factors.
Employment status: The hazard of adolescent childbearing among women who were not working was
17% (95% CI= 1.07 to 1.29) higher than those who were working.
Place residence: The analysis revealed that women in rural areas were 22% (95% CI= 1.09 to 1.37) more
likely to experience adolescent childbirth when compared with urban dwellers.
Financial status: The likelihood of having adolescent childbirth among poor and middle-class women
was 71% (95% CI= 1.49 to 1.95) and 67% (95% CI= 1.48 to 1.88) respectively, greater than that among rich
women.
Education: Secondary and higher educated women were 74% (95% CI= 0.67 to 0.82) and 10% (95% CI=
0.06 to 0.16) respectively, less likely to give birth during adolescence than women with no education.
However, women with primary education were 25% (95% CI= 1.14 to 1.38) more likely to have adolescent
childbirth than uneducated women.
Community effect: The estimated variance of the gamma frailty distribution of 0.08 was signi cant
(LRT 2 = 54.60, p<0.001) suggesting that some communities had greater hazards of adolescent
childbirth than other communities. Furthermore, the computed variance describes the unexplained
heterogeneity at the community level.

Table 3 Unadjusted and adjusted hazard ratio (HR), and 95% con dence interval (CI) of Cox proportional
hazards models predicting adolescent births
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Variable

Abortion experience

Religion

Employment status

Place residence

Financial status

Education

Community Frailty

Unadjusted

Category

Adjusted

HR (95% CI)

P-value

HR (95% CI)

No abortion

Reference

< 0.001

-

Had abortion

0.83 (0.76, 0.89)

Traditional/other

Reference

Muslim

0.80 (0.69, 0.93)

-

Christian

0.71(0.62, 0.81)

-

Working

Reference

Not working

1.15 (1.05, 1.26)

Urban

Reference

Rural

1.91 (1.78, 2.05)

Rich

Reference

Middle

2.28 (2.06, 2.53)

1.67 (1.48,1.88)

Poor

2.66 (2.43, 2.90)

1.71 (1.49,1.95)

Higher

Reference

Secondary

0.06 (0.07, 0.17)

0.10 (0.06, 0.16)

Primary

0 .58 (0.54. 0.63)

0.74 (0.67, 0.82)

No education

1.18 (1.08, 1.29)

1.25 (1.14, 1.38)

Variance (SE)

-

< 0.001

0.003

-

Reference
1.17 (1.07, 1.29)

< 0.001

Reference
1.22 (1.09,1.37)

< 0.001

< 0.001

-

Reference

Reference

0.081 (0.015)

CI, con dence interval; HR, hazard ratio; %, percentage; SE, standard error

Discussion
This research identi ed and studied 6,511 women across Ghana from the age of 10 years and observed
women who had rst childbirth as an adolescent. The ndings from this study revealed that
approximately 49% of women initiate childbearing during the adolescent period, which was higher than
the 18.3% reported in the USA 36 and the 30.8% observed in Bangladesh. 37
The study analysis proved that statistically signi cant association was identi ed between the risk of
adolescent childbearing and abortion experience and religion in the conditional model, which is
consistent with earlier studies. 20, 38 However, the signi cant effect was attenuated after adjustment for
other study predictors. This result agrees with a study in Bangladesh that opined that religion does not
have a signi cant in uence on the risk of adolescent childbearing among teenage girls. 37
Furthermore, disparities in adolescent childbirths are widely driven by disproportionate rates of
socioeconomic disadvantage. 22, 37, 38 Considering this association, this study found that employment
status, place of residence, nancial status and education were more predictive of adolescent childbirth.
This result would help initiate and shape policies and programs that have the potential to minimize
adolescent unintended pregnancies and childbirths and increase adolescent contraceptive uptake.
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Moreover, earlier studies have shown varied ndings concerning the effect of employment status on
adolescent childbearing. Whereas a study found no signi cant link between women’s employment and
childbearing in adolescence, 37 other studies observed a protective effect on adolescent childbirths for
employed women. 39, 40 This study identi ed that unemployed women were at higher risk of adolescent
childbirth when compared with their employed counterparts. This nding is consistent with a study that
stated that women who were employed are at a lower risk of childbirth in adolescence. 39 Our results may
be explained by the fact that economically active women tend to play a signi cant role in reproductive
health decision making in households. Perhaps may choose to delay childbearing to achieve career
aspirations, and thereby help mitigate the risk of unintended pregnancies and childbirths.
Additionally, previous studies found a link between place of residence and adolescent childbirth,
37

this study observed that women who live in rural areas have higher vulnerability with regard to

initiating childbearing as an adolescent. This study nding suggests a strong relationship between place
of residence and the likelihood of beginning childbirth during adolescence which is consistent with a
study in Bangladesh. 38 In view of this result, it appears that adolescent girls in rural areas are more likely
to engage in high-risk sexual encounters, which predisposes them to a greater risk of unintended
pregnancy leading to adolescent childbirth because family planning services are skewed in favor of
urban residents 6 and differential cultural practices. 11 Further research is required to assess the pressure
that areas’ traditional beliefs and cultural norms exert on adolescent childbearing. Additionally, given that
mass media has a higher penetrating rate in urban areas than rural areas, urban dwellers may be more
exposed to family planning and reproductive health information through mass media than rural women.
The use of this information dissemination channel can reduce unplanned adolescent pregnancy and
eventually childbirth.
In addition, nancial status is a well-established predictor of the risk of adolescent childbirths. 38,
39

In this study, women who were middle class and rich were linked with lower rates of adolescent

childbirth relative to poor women. This suggests that poor women were more likely to give adolescent
birth, a nding congruous with prior research. 37 The result suggests that women who are poor and rely
on partners may have lower participation in household decision making such as family planning uptake,
the timing of childbirth and many others. Moreover, women with poorer backgrounds have increased
vulnerability to trade sexual activity for nancial support from men, 41, 42 which can result in unplanned
pregnancies and unwanted adolescent childbirths. Lastly, contraceptives are not covered under the free
maternal care policy in Ghana, which makes poor women especially adolescent girls, perceive childbirths
to be cheaper than purchasing family planning methods. The inability to afford contraceptives and
consequent low uptake of family planning methods among poor women may explain the increased
adolescent childbirth among that cohort.
Furthermore, the association of adolescent childbirth and education has been studied
extensively. 22, 30 This research found a curvy-linear association between adolescent childbirth and
education. The study ndings demonstrated that women with just primary education had heightened
Page 12/20

vulnerability for adolescent childbirth than women with no education. This result does not support similar
research that observed no signi cant relationship between adolescent childbearing and primary
education. 38 Notwithstanding, the study further revealed that secondary or higher educated women were
less likely to begin birthing as an adolescent than those without education, and this nding is consistent
with previous studies. 37, 43, 44 This may be attributed to inadequate knowledge of sexual health and
contraceptive methods as well as the damaging effect of adolescent childbearing among lower educated
women. 45 Furthermore, women with no education and lower education may not be empowered leading
to a lower contribution to the family’s sexual and reproductive health decision making including the
timing of childbirths.
Finally, this study found signi cant heterogeneity in adolescent childbirth across communities.
This nding suggests that the community in which adolescent women live has a substantial in uence on
the timing of childbirth, which is consistent with previous studies. 39, 40 Most likely, disparities in
socioeconomic status and cultural traditions may explain the variation in adolescent childbearing at the
community-level. Further investigations into community-level factors are proposed to identify unobserved
covariates to support the development of strategies and policies to reduce adolescent childbirths.
This research used a large nationally representative population-based dataset to identify
sociodemographic risk factors of adolescent childbearing using a robust model. This study lls a
research gap and makes an impactful contribution to the body of knowledge. Notwithstanding, some
limitations were identi ed. Information bias could arise in the survey because participants must recollect
past events which can lead to recall bias. Additionally, adolescent childbearing is a culturally sensitive
matter and can cause social desirability bias. Finally, considering the cross-sectional nature of the survey
causality cannot be assumed.

Conclusion
This research revealed that the hazard of having adolescent childbirth was signi cantly affected by
socio-economically disadvantaged background within the contexts of the women and the community in
which they reside. This study found higher adolescent childbirth among poorer, unemployed, lower
educated women who reside in rural areas. Additionally, heterogeneity in adolescent childbearing at the
community level could be explained by community variability. The identi ed predictors of adolescent
childbirth and the community-level heterogeneity suggest targeted initiatives and policies to prevent
unwanted pregnancies and childbirths as well as improve the health of adolescent mothers and babies.
This study nding suggests the need to provide reproductive and sexual health education for high-risk
adolescents, and to improve family planning uptake among this vulnerable group to prevent unintended
pregnancies and unplanned childbirth. Furthermore, the results of this study support economic initiatives
and the strengthening of welfare interventions that seek to empower women to help reduce poverty such
as the Livelihood Empowerment against Poverty (LEAP) program in Ghana. Additionally, this research
seems to suggest that there is the need to promote and encourage adolescents especially girls to pursue
secondary and higher education, alongside ensuring affordability of schooling such as the Ghana free
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secondary education policy initiated in 2017. Finally, the study proposes that adolescent-friendly health
care services including counseling are crucial to improve access and to help mitigate the negative
maternal and neonatal health outcomes during adolescence.
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Figure 1
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Kaplan-Meier survival curves by employment

Figure 2
Kaplan-Meier survival curves by place of residence
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Figure 3
Kaplan-Meier survival curves by nancial status
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Figure 4
Kaplan-Meier survival curves by education
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