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Background: Adolescent and early marriage increase the marriage duration which ultimately can boost the
number of ever born children. On the other hand, when age at ﬁrst marriage is too high there is a chance to birth
complicity. In this study, the researcher has taken an attempt to investigate the structure of the relationship
between female age at ﬁrst marriage and fertility and ﬁnd out a more precise estimate of the factor on fertility in
developing countries.
Methods: This study comprises DHS data of 15 developing countries. A Meta-analysis, sub-group analysis, and
meta-regression are used by the researcher to reach a valid conclusion keeping the study purposes in mind.
Results: This study has found that for the marriage age 18 and above, pooled OR is 0.47 [0.40; 0.56] which is
statistically signiﬁcant for 15 DHS data. A large amount of heterogeneity was found for meta-analysis with
I2 = 98%. For Asian countries, the combined OR is 0.3828 [0.27, 0.54] on the contrary Non-Asian countries
holds the pooled OR to be 0.4567 [0.39, 0.54]. Also, the variation among diﬀerent countries fertility performance for age at ﬁrst marriage is largely explainable by the moderator variable per capita health expenditure
(PCHE). PCHE alone is responsible for 57.14% of the heterogeneity among the overall explainable heterogeneity.
Conclusion: In summary, our analysis highlights the eﬀect of female age at ﬁrst marriage on fertility in developing countries. This study explores the eﬀective strategies to the developing countries that are suﬀering from
high fertility.

1. Introduction
The reproductive performance and social status of women are largely explained by the age of their ﬁrst marriage or cohabitation. In
developing countries, high fertility is inﬂuenced by teenage pregnancy
and early marriage. Early childbearing is inﬂuenced by early marriage
and in most cases particularly in the developing world, the main purpose of marriage is to have children.1 Every year worldwide adolescents
have more than 14 million births, and more than 90% of these occur in
developing countries.2 Among all the birth of married women in many
developing countries, about one-half and three quarters are found to be
within two years of marriage.3 Taking children in an early age increases
the fertility and the risks of mother and infant health including maternal mortality and morbidity as well as infant mortality, low birth
weight and child stunting outcomes which is increased by poverty and
inadequate access to maternal and child health service.4–6 For adolescents, younger than 18 the maternal death risk during childbirth is 2–4
times higher than the women aged 20 or more.7 It is estimated that
70,000 teenage girls die each year in developing countries from causes
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related to pregnancy and childbirth. And 1 million children of teenage
mothers die before reaching their ﬁrst birthday.8 Additionally, marriage
during adolescence or previous to the age of 18 is regarded as a violation of human rights.9,10 This is interconnected with a range of adverse social outcomes, involving gender-based violence, lower educational attainment, and disempowerment of women, greater poverty and
economic insecurity.11–16 Increasing the age at ﬁrst marriage meaning
the delayed marriage diminish the duration of time available for
childbearing (particularly where no-marital childbearing is rare) which
directly inﬂuences fertility rates.17 Delayed married women get enough
opportunity to complete their education and focus to develop a career.
These career interests persuade women to limit family size.18 Early
marriage of women usually varies in the diﬀerent part of the globe. We
try to describe the diﬀerentials among countries that can either increase
or decrease the trends of high fertility concerned with early marriage.
Our main target is to obtain the fertility performance of women that is
accounted for the age at ﬁrst marriage in the developing part. (See
Table 3)

Corresponding author.
E-mail addresses: akhtarulstat@ku.ac.bd (Md. A. Islam), akashrahman32@gmail.com (A. Rahman).

https://doi.org/10.1016/j.cegh.2020.01.018
Received 9 July 2019; Received in revised form 1 January 2020; Accepted 24 January 2020
Available online 27 January 2020
2213-3984/ © 2020 INDIACLEN. Published by Elsevier, a division of RELX India, Pvt. Ltd. All rights reserved.

Clinical Epidemiology and Global Health 8 (2020) 775–779

Md. A. Islam and A. Rahman

Table 1
Frequency table for the variable age at ﬁrst marriage for selected developing
countries.
Country

Albania
Maldives
Timor
Cameroon
Nepal
Jordan
Bangladesh
Cambodia
Peru
Gambia
Pakistan
Egypt
Kenya
Lesotho
Tanzania

Year of DHS

2009
2009
2010
2011
2011
2012
2014
2014
2012
2013
2013
2014
2014
2014
2016

Table 3
Summary of subgroup analysis for explaining high fertility with age at ﬁrst
marriage.

Age at First Marriage
Below 18, n (%)

18 and above, n (%)

594 (11.5)
2557 (35.9)
2568 (30.5)
5964 (53.5)
5706 (58)
2349 (20.7)
13592 (76.1)
3795 (29.4)
5452 (32.9)
3930 (53.3)
5694 (42)
5725 (26.3)
8453 (37.6)
1446 (32.7)
4112 (42)

4578 (88.5)
4574 (64.1)
5863 (69.5)
5180 (46.5)
4131 (42)
9003 (79.3)
4271 (23.9)
9132 (70.6)
11128 (67.1)
3437 (46.7)
7864 (58)
16037 (73.7)
14051 (62.4)
2974 (67.3)
5676 (58)

Factor

Pooled OR

95% CI

Q

P-value

τ̂ 2

Î

Asia
Non-Asia
Combined

0.3828
0.5308
0.4567

[0.27, 0.54]
[0.46, 0.61]
[0.39, 0.54]

566.12
143.89
779.80

< 0.0001
< 0.0001
< 0.0001

0.2162
0.0366
0.1106

98.9%
95.1%
98.6%

2

τ̂ 2 : Estimate of between-study variance.

required to conduct the study 15 DHS data have been chosen. The
survey is based on a two-stage stratiﬁed sample of households where
the entire country is divided into some non-overlapping enumeration
areas that eventually edify the sampling frame. In the second stage of
sampling a systematic sampling is appointed to pick out a ﬁxed proportion of clusters and all the households within a cluster (enumeration
area) is elected. Women aged 15–49 are selected and various personal
and household information are retrieved from them. It is believed that
the methodology used by DHS is standard and the quality of the
questionnaire is never compromised to collect the data across countries.19 The outcome variable in the present study was fertility level,
consisting of two categories (a) low fertility and (b) high fertility. The
covariates used in the study include age at ﬁrst marriage. Moderator
variable per capita health expenditure per capita (current US$) were
considered to conduct meta-regression which is the sum of public and
private health expenditures as a ratio of total population. It covers the
health services (preventive and curative), contraception activities, nutrition activities, and emergency aid designated for health.20 We collected data for the corresponding year of the DHS countries from World
Bank development indicators.20

Table 2
Summary of meta-analysis for explaining high fertility with age at ﬁrst marriage.
Variable

Pooled OR

95% CI

Q̂

P-value

Î

Age at ﬁrst marriage

0.46

[0.39; 0.54]

779.80

< 0.01

98%

2

2. Methods
2.1. Sources of data

2.2. Meta-analysis

The study uses data from the Demographic and Health Surveys
(DHS). Considering the study objectives and availability of the variables

To reach a conclusion about the fertility of developing countries

Fig. 1. Forest plot presenting odds ratios of high fertility for age at ﬁrst marriage.
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Fig. 2. Forest plot for subgroup analysis for explaining high fertility with age at ﬁrst marriage in diﬀerent region.

Statistical software R with the help of package ‘meta’ subgroup analysis
has taken part.

Table 4
Summary of random eﬀect meta-regression for the variable “Age at First
Marriage” (without moderator).
Q̂

df

P-value

Î

332.2637

14

< 0.0001

97.08%

τ̂ 2

2

τ̂ 2

Estimate

P-value

2.4. Meta-regression

0.0384

−0.3161

< 0.0001

In our meta-regression analysis, an individual country was used as
the unit of analysis, and the outcomes were the logarithms of the ORs of
fertility level in the 15 countries in which DHS were conducted. Metaregression was performed using statistical software R and ‘metafor’
package was utilized.

: Estimate of between-study variance.

Table 5
Summary of random eﬀect meta-regression for the variable “Age at First
Marriage” (with moderator PCHE).
τ̂ 2

Q̂

DF

P-value

coeﬃcient

Estimate

P-value

0.0161

196.1251

13

< 0.0001

Intercept
PCHE

−0.2019
−0.0008

< 0.0001
0.0001

3. Results
Table 1 bears the characteristics of the sample that is utilized to
make the study come to light. It is seen that, among all the countries,
Bangladesh has most of the marriage before age 18. On the contrary,
Albania manages the age at ﬁrst marriage to be 18 and above for most
of the cases.
Findings of meta-analysis using 15 diﬀerent countries DHS data is
displayed in Table 2. We considered age at ﬁrst marriage 18 and above
to be treatment group and age below 18 as our control group. For our
treatment, we have found the estimated pooled OR is less than 1 for the
event high fertility. This ﬁnding indicates if ﬁrst marriage is done after
18 or at 18 it has 0.46 times less chance to contribute to high fertility
than when marriage is done before 18. Table 2 also consists of the 95%
conﬁdence interval for the pooled OR. From the pooled OR we can
conclude that the result is statistically signiﬁcant as there is no overlapping of the conﬁdence interval with 1. It is also found that a statistically signiﬁcant heterogeneity test also exists with the observed

PCHE= Per Capita Health Expenditure.

accounted for age at ﬁrst marriage, the researcher has used meta-analysis which is known as a method of summarizing the ﬁndings.
Estimation of OR was possible using statistical software R for 15 DHS
data. Due to the diﬀerent circumstances of the countries, researchers
went with the random eﬀect meta-analysis. We have used the package
‘meta’ in R to perform the meta-analysis correctly.
2.3. Subgroup analysis
Subgroup analysis has been included for investigating some additional factors that can explain between countries heterogeneity.
777
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Fig. 3. Random-eﬀect model meta-regression for the variable ‘Age at First Marriage’.
2

of the total amount of heterogeneity is accounted for per capita health
expenditure alone. The estimated meta-regression equation can be
written as:

sum of square Q̂ = 779.80 (p-value < 0.01), that is study do not share
a common eﬀect size. Percentage of total variation in ORs among
countries for heterogeneity rather chance is very high with I 2 = 98%.
These ﬁndings lead us to do subgroup analysis for explaining the
amount of heterogeneity with respect to some factors. The ﬁndings of
meta-analysis are better illustrated in a forest plot which helps to understand the scenario at an instance.
Fig. 1 illustrates that all the countries hold odds ratio below 1 indicating a negative impact in high fertility when ﬁrst marriage age is 18
and above. Among them, Maldives is mostly aﬀected by the age 18 and
above as their age at ﬁrst marriage compared to ﬁrst marriage age
below 18. The Maldives has the odds ratio of 0.10 [0.09, 0.12] which
indicates 90% less chance of high fertility when marriage is done at age
18 and above compared to age below 18. None of the countries conﬁdence interval of odds ratio interacts with the line of no eﬀect which
ensures the statistical signiﬁcance of the ﬁndings.
Table 3 and Fig. 2 illustrates that Asian countries have OR 0.38
[0.27, 0.54] times or 62% less chance to contribute in high fertility for
ﬁrst marriage age 18 and above than age below 18. τ̂ 2 = 0.2162 indicates that the between study variance for Asian countries is 21%. On
the other hand, Non-Asian countries has 0.53 [0.46, 0.61] times or 47%
less chance and τ̂ 2 = 0.0366 indicates that the between study variance
for Non- Asian countries is only 4%. The combined odds ratio is 0.46
[0.39, 0.54]. τ̂ 2 = 0.1106 that means the between study variance or the
variance of the true eﬀect sizes for combined data is 11%.
From Tables 4 and 5 we found that, the estimated total amount of
heterogeneity is 0.0384 and percentage of the total amount of variability due to heterogeneity is 97.08%. Furthermore, the test of heterogeneity is statistically signiﬁcant since Q̂ = 332.2637 with DF = 14
and p-value < 0.0001. The estimated value of the overall eﬀect size is
−0.3161, which is also statistically signiﬁcant since p-value < 0.0001.
To explain the extra-heterogeneity, we have used diﬀerent moderators such as per capita health expenditure (PCHE), Gross Domestic
Product (GDP) and annual population growth (APG). Among three
moderators, PCHE is capable to explain the heterogeneity signiﬁcantly
at 5% level of signiﬁcance.
From the above table, we have found that the test for residual
heterogeneity (Qˆ ) = 196.1251 is still statistically signiﬁcant at 5% level
of signiﬁcance with df = 13 and p-value = < 0.0001. But the estimated between-study variance dropped to 0.0161 from the previously
estimated variance of 0.0384. Thus (0.0384 − 0.0161)/0.0384 = 58.07%

log (OR) = −0.2019 − (0.0008 × PCHE )
Findings from meta-regression have shown, moderator variable per
capita health expenditure alone can explain 58.07% of the fertility
behavior for variable age at ﬁrst marriage.
In Fig. 3, each study is represented by a circle that shows the actual
per capita health expenditure for that study. The size (specially the
area) of each circle is proportional to that study's weight in the analysis.
The thicker line shows the predicted values and the dotted line shows
the 95% CI.
The meta-regression plot (bubble-plot) infer that the higher the
health expenditure per capita lower the fertility performance.
4. Discussion
The analysis shows that the factor age at ﬁrst marriage appeared to
have a great inﬂuence on fertility behavior in developing countries.
When age at ﬁrst marriage is low such as before 18, it leads to increase
in the number and children and overall fertility condition which are
consistent with some earlier studies.21,22 The combined eﬀect of
Random eﬀect model in meta-analysis has shown that women with age
at ﬁrst marriage 18 or above is 0.47 [0.40; 0.56] times or 53% less
chance to contribute in high fertility than the women with age at ﬁrst
marriage less than 18 in developing countries. Similar result found in
south Asia that women who marry young have more children at the end
of their reproductive careers because there is more time for them to
increase their desired numbers of births and more opportunity for
contraceptive failure to increase fertility.23 That means if we increase
the age at ﬁrst marriage the total fertility will decline. In particular, our
results are very similar to the ﬁndings of various studies.24,25 In this
analysis, we have found that the factor age at ﬁrst marriage is more
eﬀective in Asian countries than the Non-Asian countries. Thus Asian
countries are more sensitive to high fertility for 18 and above as ﬁrst
marriage age with a higher percentage of explainable variation = 98.9%. In addition, when the per capita health expenditure in a
developing country rises it assist with women's age 18 and above as ﬁrst
marriage for decline fertility.
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5. Conclusion
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Available evidence suggests that age at ﬁrst marriage is an important factor which implies lower fertility with rising age at ﬁrst
marriage. When age at ﬁrst marriage is high the duration of marriage
life is low, leads to fertility decline. This study suggests the policymaker
and government of developing countries with over or high fertility take
necessary steps to prohibit adolescent and early marriage for gaining
the expected fertility. Policymakers of Asian developing countries suffering form over fertility should develop such situations to entertain age
at ﬁrst marriage to be 18 or above. Additionally we conclude that, per
capita health expenditure of a country should be increased for countries
with over or high fertility. This is an important factor that has impact
on fertility performance and strong evidence to explain the heterogeneity in fertility behavior of developing countries.
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