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Abstract
Background: The aim of this study is to compare the frequency of the negative birth outcomes and the stunting under the age
of �ve in children of adolescent and non-adolescent mothers, also to determine the relation of sociodemographic factors
based on the national data of the Turkey Demographic and Health Survey (TDHS).

Methods: This cross-sectional study includes secondary analysis of the TDHS 2018. The logistic regression analysis was
used to estimate the differences in term low birthweight and stunting rates of children based on adolescent motherhood and
sociodemographic factors. Analysis was carried out on a sample of 2755 women aged 15-49 years who gave a live birth in 5
years. In this context, 2,638 women with child birthweight and birth week data and 2,102 women with child height data were
included.

Results: Adolescent ratio of the mothers in the study group is 6.8%. Term low birth as a negative birth outcome and stunting
as an indicator of chronic malnutrition were signi�cantly higher in children of adolescent mothers compared to children of
non-adolescent mothers (p<0.05). In multivariate analysis, it was found that being an uneducated mother (AOR 1.75, 95% CI
1.22, 2.50), being very poor/poor (AOR 2.09, 95% CI 1.44, 3.02) and living in the east (AOR 1.39 95% CI 1.44, 3.02) increase the
risk of delivering a term low birthweight baby. The risk of being stunted is 2.22 times more (95% CI 1.47, 3.50) in the very
poor/poor welfare status, 2.86 times more (95% CI 1.90, 4.30) in child born with low birthweight.  

Conclusions: Utilizing a large sample from TDHS, our �ndings emphasize the necessity of planning of maternal and child
health service by considering the education levels of women, income inequalities and even regional inequalities while de�ning
the risk factors related to adolescent pregnancy. These results further support the idea of the macro environmental factors
have a remarkable impact on the mother and child health.

Background
Adolescence is the phase of life between childhood and adulthood and the World Health Organization (WHO) states that
adolescence is between the ages of 10–19(1). Pregnancy among adolescents who have not reached physical, psychological,
and social maturity in all countries of the world is an important public health problem. In emerging regions, an estimated
21 million girls between the ages of 15 and 19 become pregnant each year, of which about 12 million give birth. Globally, 13%
of all births are given by women at the age of 15–19 in emerging countries(2). According to TDHS 2018 data, it has been
determined that 15% of young people were married before the age of 18, and 4% of adolescents aged 15–19 got pregnant or
gave birth. The pregnancy rate of adolescents was 10.2% in 1993, and it decreased to 4% in 2018 (3). Although the pregnancy
rates of adolescents have decreased over the years, the subject maintains its importance when the health and social problems
caused by adolescent pregnancy are considered.

Adolescent pregnancy is a factor that causes lifetime health disparities for both mother and child. Compared with non-
adolescent mothers, adolescent mothers are more likely to have lower education levels, fewer �nancial independence, worse
mental health, and less social support(4–6). Most of them have not completed their education and have limited capacity to
maintain their own and their children's living(7). Thus, all these factors may contribute to the high prevalence of malnutrition
in adolescent mothers and their children(8).

Stunting is the impaired growth and development that children experience from poor nutrition, repeated infection, and
inadequate psychosocial stimulation. The most important indicator of chronic malnutrition in children is stunting. Children are
de�ned as stunted if their height-for-age is more than two standard deviations below the WHO Child Growth Standards
median(9). Studies have shown that factors such as low maternal education level, poor access to health services, inadequate
complementary feeding, maternal and child age and poor living conditions are associated with childhood stunting(6, 10).

In the last 20 years, although there has been a 13% decrease in the rate of stunting for children under the age of 5 in the world,
differences between regions and within countries maintain(11, 12). In Turkey, the rate of stunting in children under the age of



Page 3/13

5 was 12% in 2008, 10% in 2013, and decreased to 6% in 2018(3).

The WHO categorizes adverse birth outcomes in three groups. Low birthweight (LBW) is complex and includes preterm
neonates (born before 37 weeks of gestation), small for gestational age neonates at term and the overlap between these two
situations – preterm and small for gestational age neonates, who typically have the worst outcomes. These three groups have
their own subgroups, with individual components linked to different causative factors and long-term effects, and distributions
across populations that depend on the prevalence of the underlying causal factors. Understanding and differentiating the
various categories and their subgroups is an essential �rst step in preventing these conditions(13). Overall, it is estimated that
between 15% and 20% of all births worldwide are LBW which points out more than 20 million births per year(13). In Turkey,
12% of the live births whose weight at birth is reported have LBW(3). Data from several studies reported that socioeconomic
factors, maternal age, BMI of mother, maternal antenatal care and nutrition are de�ned as risk factors for LBW (6, 7, 14, 15). In
addition to birth spacing < 36 months, maternal height ≤ 145 cm, pre-delivery weight ≤ 55 kg, pregnancy weight gain ≤ 6 kg,
exposure to tobacco, inadequate antenatal care, maternal hypertension, low socio-economic status, maternal anaemia and
less maternal education were associated with delivery of even term LBW infants(15).

The risk of malnutrition and low maternal weight gain during pregnancy is higher in adolescents(14). As expected, adolescent
mothers are at higher risk of some adverse birth outcomes, such as premature birth and low birthweight, compared to mothers
over the age of 20, since they generally have worse antenatal care and conditions(7, 16, 17).

Although there are data on the socioeconomic vulnerabilities and health risks of adolescent mothers in Turkey, it is unclear
what effect adolescent motherhood has on negative birth outcomes and stunting. In particular, based on the national data of
the TDHS it has been attempted to

-compare the frequency of the negative birth outcomes (LBW, preterm birth, term LBW) and the stunting under the age of �ve
in children of adolescent and non-adolescent mothers,

-investigate the sociodemographic factors affecting the negative birth outcomes and the stunting.

Methods

Design, Participants and Measurements
Secondary data analysis of the 2018 TDHS was carried out by focusing on adolescent and non-adolescent mothers aged 15–
49 years with their children 0–59 months. The TDHS is a national representative cross sectional survey which has been
conducted by Hacettepe University Institute of Population Studies (HUIPS). It has been conducted every �ve years since 1993
to monitor and evaluate the population health and also maternal and child health indicators. TDHS data are used by public
institutions, especially the Ministry of Health, for the planning of health services. In the TDHS 2018 weighted, multistage,
strati�ed cluster sampling approach was used. First of all the selection of clusters as the primary sampling units from each
strata was carried out by the Turkish National Statistical Institute. The total number of clusters was determined as 754. In the
second stage, a �xed number of households were selected from each cluster by systematic random sampling. 21 households
were selected for each cluster. The total number of households is 15,775. In the main data of THDS, 11056 households were
reached with a response rate of 79.2%. Out of 9,056 women aged 15–49 in these households, 7346 women (81.1%) were
interviewed. Two questionnaires (household and individual) used to collect data which were applied face-to- face by an
interviewer(3). In our study, using the individual questionnaire dataset, analysis was carried out on a sample of 2755 women
aged 15–49 who had a live birth up to 5 years before the questionnaire. There is no available data for birthweight and birth
week of the children of 117 mothers, and data for height of the children of 653 mothers. In this context, 2,638 women whose
child birthweight and birth week data are available and 2,102 women whose child height data are available were included in
the analysis (Fig. 1). The variables used in this study were categorized according to the Demographic and Health Surveys
(DHS) guideline(18).
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“Figure 1.: The identi�cation of the secondary dataset” is here

The dependent variable of this study was; having a children who has negative birth outcomes (LBW preterm birth, term LBW)
and/or stunting among the mothers who gave a live birth in the last 5 years. Stunting as an outcome variable was prepared
using the 2006 WHO growth standards reference points based on z-scores < − 2 standard deviation(19). Negative birth
outcomes: those born under 2500 g were considered LBW, those born below 37 weeks were considered preterm, those born at
37 weeks and over, and those born under 2500 g were considered term LBW.

Maternal age, the main independent variable of this study, was categorized as adolescent (15–19 years) and non-adolescent
(20–29, 30–39 and 40–49 years). The educational level of the mother was evaluated as no education, primary, secondary,
high school and while evaluating the variable, secondary and high categories were combined. Welfare status were grouped as
richest, richer, middle, poorer and poorest according to wealth index, and evaluated by combining them in three parts as rich
(richest, richer), middle and poor (poorer and poorest). While evaluating the TDHS country data, it was divided into �ve regions
as West, South, Central, North and East. The residential area was considered as "urban" and "rural". The gender of the child
was categorized in two groups (male, female). For the stunting dependent variable, the child's age was evaluated monthly and
categorized into 3 groups (0–11, 12–23, 24–59 months). Antenatal visit is categorized in two groups. If the condition of
'Attended at least four visits' is met as “yes” and if the mother did not attend at least 4 visits or didn’t know the answer, it is
grouped as “no”.

Ethical considerations
The TDHS 2018 had been evaluated and approved by Hacettepe University Ethics Commission. The researchers obtained
permission from HUIPS to use the data on 02.12.2021.

Data Analysis
Statistical Package for the Social Sciences (v.25.0; SPSS Inc., Chicago, IL) was used for statistical analysis. Descriptive
�ndings were divided into groups according to adolescent or non-adolescent motherhood and given as number and
percentage distribution. The relationship between adolescent motherhood and negative birth outcomes and stunting was
evaluated with the chi-square test. Logistic regression analysis was used to estimate Term LBW and stunting differences
according to independent variables. As anticipated, logistic regression analysis was not done separately for each maternal
age (adolescent and adult mothers) due to small sample size particularly in the adolescent population. A pooled analysis was
done instead for each outcome variable with maternal age as a main exposure. Regression coe�cient was calculated with
95% con�dence interval (95% CI) to calculate the odds ratio. Independent effect of every variable is observed in the �rst stage
(Crude) and then checked for all variables in the equation (Adjusted). p < 0.05 (two sided) was accepted as statistically
signi�cant.

Results
In our study group, 6.8% of the mothers are adolescents. Table 1 shows the sociodemographic characteristics of adolescent
and non-adolescent mothers. While 43.4% of adolescent mothers have a high school or higher degree, it is 51.0% for non-
adolescent mothers. 66.1% of adolescent mothers and 48.1% of non-adolescent mothers are poor or very poor. 34.9% of
adolescent mothers and 29.9% of non-adolescents live in rural areas. 56.0% of adolescent mothers and 28.1% of non-
adolescents hadn’t received adequate antenatal care. There is a signi�cant difference between adolescent mothers and non-
adolescent mothers in terms of education level, welfare status and antenatal care services usage during pregnancy (p < 0.005)
(Table 1).
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Table 1
Sociodemographic characteristics of adolescent and non-adolescent mothers (N = 2755)

  Adolescent mother

n (%)

Non-adolescent mother

n (%)

Total

n (%)

p

Educational level

No education

Primer education

Seconder or higher education

27 (14.3)

80 (42.3)

82 (43.4)

437 (17.0)

820 (32.0)

1309 (51.0)

464 (16.8)

900 (32.7)

1391 (50.5)

0.01

Welfare status

Poorest/Poorer

Middle

Richer/Richest

125 (66.1)

34 (18.0)

30 (15.9)

1233 (48.1)

507 (19.8)

826 (32.2)

1358 (49.3)

541 (19.6)

856 (31.1)

0.00

Region

West

South

Central

North

East

45 (23.8)

32 (16.9)

34 (18.0)

12 (6.3)

66 (34.9)

646 (25.2)

348 (13.6)

437 (17.0)

233 (9.1)

902 (35.2)

691 (25.1)

380 (13.8)

471 (17.1)

245 (8.9)

968 (25.1)

0.53

Residential area

Urban

Rural

123 (65.1)

66 (34.9)

1798 (70.1)

768 (29.9)

1921 (69.7)

834 (30.3)

0.08

Antenatal visit (at least four visits) *

Yes

No

83 (43.9)

106 (56.1)

1844 (71.9)

218 (28.1)

1927 (85.6)

324 (14.4)

0.00

*missing data

Table 1 is here

Table 2 compares the rates of negative birth outcomes and the indicators of chronic malnutrition by maternal age category.
The �ndings of the negative birth outcomes ratios of the children; 12.8% are LBW, 14.7% are preterm birth, 7.8% are term LBW.
In addition, 5.5% of children are stunted. While giving birth to a LBW infant is 14.8% in adolescent mothers, this rate is 12.7%
in non-adolescents. Preterm birth was similar for both groups. The rate of delivering a term low-weight baby was 11.8% in
adolescent mothers and 7.5% in non-adolescent mothers, and this difference was signi�cant (P < 0.05). Stunting, which is an
indicator of chronic malnutrition in children under 5 years of age, is seen in 8.7% of children of adolescent mothers and 5.2%
of children of non-adolescent mothers, and this difference is signi�cant (p < 0.05) (Table 2).
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Table 2
Negative birth outcomes of children by maternal age and indicators of chronic

malnutrition

  Adolescent mother

n (%)

Non-adolescent mother

n (%)

Total

n (%)

P

Negative Birth Outcomes (N = 2638)  

LBW 25 (14.8) 313 (12.7) 338 (12.8) 0.24

Preterm birth 28 (14.8) 377 (14.7) 405 (14.7) 0.51

Term LBW 20 (11.8) 185 (7.5) 205 (7.8) 0.04

Chronic malnutrition (N = 2102)  

Stunting 12 (8.7) 104 (5.2) 116 (5.5) 0.03

Table 2 is here

Table 3 shows the factors associated with term LBW in a sample of 2638 women who gave a birth in the last �ve years.
Adolescent motherhood status was evaluated as the main independent variable. Term LBW, which was signi�cantly different
in the children of adolescent mothers and non-adolescent mothers, had lost signi�cance in the adjusted analyses (AOR 1.50,
95% CI 0.90, 2.49). In multivariate analysis, it was found that being an uneducated mother [AOR: 1.75 (95% CI 1.22–2.50)],
being very poor/poor (AOR 2.09, 95% CI 1.44,3.02) and living in the east (AOR 1.39, 95% CI 1.01, 1.92) increase the risk of
delivering a term low birthweight baby (Table 3).
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Table 3
The factors associated with Term LBW

    N n (%) Crude
OR

95% Cl p Adjusted
OR

95% Cl p

Maternal
Age

15–19 169 20(11.8) 1.65 1.01 2.70 0.04 1.50 0.90 2.49 0.11

20–49 (ref) 2469 185(7.5)                

Education
Level

No Education 407 64(15.7) 2.76 2.01 3.79 0.00 1.75 1.22 2.50 0.02

Primary 856 70(8.2) 1.08 0.80 1.46 0.5        

Secondary and
high (ref)

1375 71(5.2)                

Welfare
status

Poorest/poorer 1262 145(11.5) 2.84 2.08 3.88 0.00 2.09 1.44 3.02 0.00

Middle 531 34(6.4) 0.77 0.52 1.13 0.18        

Rich/richest(ref) 845 26(3.1)                

Region West (ref) 673 10(4.5)                

South 368 31(8.4) 1.10 0.74 1.65 0.61        

Central 464 22(4.7) 0.54 0.84 1.15 0.08        

North 241 11(4.6) 0.54 0.29 1.01 0.05        

East 892 104(11.7) 2.15 1.61 2.86 0.00 1.39 1.01 1.92 0.04

Residential
Area

Urban(ref) 1856 126(6.8)                

Rural 782 79(10.1) 1.54 1.14 2.07 0.004 0.96 0.69 1.33 0.83

Antenatal
visit

Yes (ref) 1886 125(6.6)                

No 752 80(10.6) 2.04 1.30 3.20 0.001 1.21 0.89 1.65 0.21

Child Sex Male (ref) 1335 92(6.9)                

Female 1303 113(8.7) 1.28 0.96 1.70 0.08        

Table 3 is here

The results obtained from the multivariate analysis of the factors associated with stunting in the sample of 2102 women who
gave a birth in the last �ve years were shown in the Table 4. Adolescent motherhood status was evaluated as the main
independent variable. When comparing the child stunting, there was a signi�cant difference between adolescent and non-
adolescent mothers but further adjusted analyses revealed no signi�cance (AOR 0.77, 95% CI 0.36, 1.64). The risk of being
stunted is 2.22 times more (95% CI 1.47, 3.50) in the very poor/poor compared to other welfare status. Children born with low
birthweight were 2.86 times more likely to be stunted than children born with normal birthweight (95% CI 1.90, 4.30). In
addition, the risk of stunting is increased 1.69 times (95% CI 1.12, 2.53) in children aged 12–23 months compared to children
aged 0–11 months, and 1.65 times (95% CI 1.20, 2.65) in children aged 24–59 months (Table 4).



Page 8/13

Table 4
The factors associated with Stunting

    N n (%) Crude
OR

95% Cl p Adjusted
OR

95% Cl p

Maternal
Age

15–19 138 12(8.7) 1.23 1.02 2.60 0.03 0.77 0.36 1.64 0.5

20–49 (ref) 1964 104(5.2)                

Education
level

No Education 350 42(12.0) 1.94 1.33 2.82 0.00 1.01 0.63 1.61 0.96

Primary 706 52(7.4) 0.97 0.69 1.38 0.08        

Secondary and
high (ref)

1046 63(6.0)                

Welfare
status

Poorest/poorer 1070 114(10.7) 2.74 1.91 3.93 0.00 2.22 1.47 3.50 0.00

Middle 405 21(5.2) 0.62 0.39 1.07 0.06        

Rich/richest(ref) 627 22(3.5)                

Region West (ref) 528 26(4.9)                

South 308 24(7.8) 1.05 0.67 1.65 0.81        

Central 343 20(5.8) 0.73 0.45 1.19 0.20        

North 208 16(7.7) 1.03 0.60 1.77 0.89        

East 715 71(9.9) 1.66 1.20 2.31 0.02 1.08 0.73 1.60 0.68

Residental
Area

Urban(ref) 1461 95(6.5)                

Rural 641 62(9.7) 1.54 1.10 2.15 0.01 0.99 0.67 1.48 0.99

Birthweight < 2500 248 38(15.3) 3.01 2.01 4.48 0.00 2.86 1.90 4.30 0.00

≥ 2500 (ref) 1781 101(5.7)                

Child Sex Male 1072 82(7.6)                

Female (ref) 1030 75(7.3) 0.94 0.68 1.31 0.74        

Child Age

(Months)

0–11(ref) 401 14(3.5)                

12–23 380 39 (10.3) 1.55 1.06 2.27 0.02 1.69 1.12 2.53 0.01

24–59 1321 104(7.9) 1.17 1.11 1.65 0.03 1.65 1.20 2.65 0.02

Table 4 is here

Discussion
In this study, the socio-demographic characteristics of adolescent and non-adolescent mothers, the negative birth outcomes,
and the frequency of stunting of their children were evaluated. In addition, the risk factors associated with term LBW and
stunting in the childhood were investigated.

It has been determined that adolescent mothers have lower education levels, are poorer and do not receive adequate antenatal
care compared to non-adolescent mothers. Although Term LBW and stunting were found to be risk factors in children of
adolescent mothers compared to children of non-adolescent mothers, it was no longer signi�cant when it is adjusted for
socioeconomic variables. This �nding may indicate that when the socioeconomic factors of adolescent mothers are
improved, their risks in terms of negative birth outcomes and stunting will disappear. On the other hand, it could be explained
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as women with good socioeconomic status are not becoming pregnant during adolescence. Some studies reported that the
young age of the mother is not solely parameter for the negative consequences that may occur in the baby and the mother,
and other negative social and biological conditions worsen the picture(20, 21). There are studies stating that if adolescent
pregnancies are well planned and adequate prenatal follow-ups are made, these pregnancies will cease to be high-risk
pregnancies(22).

The lower educational level of the mother was found to be a risk factor for term LBW in multivariate analysis which is
consistent with previous studies(23, 24). It was found that term LBW was higher in the poorest households and in the eastern
part of the country which is in a worse condition in terms of development compared to western part. The signi�cant
association between the low socioeconomic status and LBW babies which was shown by this study is also found in many
other studies(25, 26). Low socioeconomic and educational status leads to low health consciousness and lower nutritional
status which cause the increased risk of LBW babies. There is a considerable variation in the prevalence of LBW across
regions and within countries; however, the great majority of LBW births occur in low- and middle-income countries and
especially in the most vulnerable populations of these countries.

Multivariate analysis showed that being poorer was a risk factor for stunting. Similarly, in the National Family Health data of
India, stunting was found to be higher in those living in poorer rural areas(27). These �ndings were similar to the study
conducted in Tanzania and indicated that the children found in lower socioeconomic group having higher odds of being
stunted compared to those in higher socioeconomic(28). Also several studies have found that a households’ socio-economic
status (SES) is a prominent predictor of child stunting(29, 30). Variables measuring the effect of SES on child stunting have
the expected effect. The availability of high-quality foods (food supply) and affordability of nutrient-rich foods will affect a
family’s ability to provide a healthy diet and prevent child stunting. More household income will lead to more economic
resources to be spend on food and childcare(13). This is in line with theory suggesting that households with larger income, as
proxies by household wealth, have more economic resources to spend on child nutrition and thus lowers the stunting
prevalence(31).

Utilizing a large sample from TDHS, our �ndings indicates that the wealth status was the main risk factor for both negative
birth outcomes and stunting. Special attention must be paid to the individuals who has low education levels and worse
income and also lives in the east. In order to improve child health, it has been determined that it is more important to improve
education and reduce interregional poverty rather than trying to reduce adolescent pregnancies. These results further support
the idea of the macro environmental factors have a remarkable impact on the mother and child health.

From our multivariate analyses, being older than 2 years was found to be risky for stunting. The child's age in months has a
non-linear, upward-sloping effect on the probability of stunting. Therefore, older children are more likely to be stunted than
very young children, although this effect diminishes over time(31). While stunting was more common in children older than 18
months in the National Family Health Data of India, in contrast to these data, those under 24 years of age were found to be
riskier for stunting in the Rwanda study(27, 32). The results are consistent with the theory that worsening intrauterine
conditions, as measured by birth size, among others, increases the likelihood of stunting(31). The fact that the risk of stunting
increases with age indicates that chronic malnutrition is getting severe.

Limitation of the study
The study data had some limitations. Firstly, there were missing values such as age at which the child ceased breastfeeding
accompanied by many confounding factors, some maternal characteristics (body mass index, maternal birthweight).
Secondly, the main data of TDHS were collected four years ago which was posed a drawback to our study. Finally, the lack of
anthropological data for all children led to a slight reduction in the sample size. Regardless of the limitations, however, it was
possible to indicate the risk factors of stunting in the eastern and western provinces of Turkey, multivariate linear regressions
or adjusted for all missing confounders, presented which factors contributed most signi�cantly to stunting and term low
birthweight.
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Conclusion
Our study adds to the limited research examining the association between adolescent pregnancy and adverse birth outcomes
and stunting in Turkey. According to these data, we can infer that it would be more bene�cial to make changes at the macro
environment level in order to reduce LBW and stunting. The social role of women living in eastern Turkey is perhaps the root
cause of these health inequalities. Strengthening the women in the society will prevent adolescent pregnancies as well as
contribute to the prevention of other health inequalities.

Therefore, the �ndings of our study emphasize the necessity of planning of maternal and child health service by considering
the education levels of women, income inequalities and even regional inequalities while de�ning the risk factors related to
adolescent pregnancy.
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Figure 1

The identi�cation of the secondary dataset


