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Understanding the associations
between maternal high-risk
fertility behaviour and child
nutrition levels in India: evidence
from the National Family Health
Survey 2015-2016
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Anthropometric markers are the most important aspect of a child’s health assessment. Using large-
scale nationally representative data from the National Family Health Survey (NFHS-4), 2015-2016,
this study aimed to investigate the relationship between children born to women with high-risk
fertility behaviours and children’s health outcomes. The sample consisted of 2,55,726 children of
currently married women aged 15-49 years in India. The key explanatory variable, high-risk fertility
behaviour was defined by women’s age at birth (below 18 or above 34 years), birth interval (less

than 24 months), and higher birth orders (four and above). The key outcome variables for assessing
child health outcomes were stunting, wasting, and underweight in children aged 0-59 months. We
used descriptive statistics, Pearson’s chi-square test and logistic regression models to analyse the
objectives. Approximately 33% of children were born with any single high-risk condition in the last

5 years in India. The bivariate analysis showed that all three components of child health, stunting,
wasting, and underweight, were higher among children born to women with high-risk fertility
behaviour. The findings from the multivariable analysis suggest that children born with a high risk
fertility behaviour were suffering from stunting (AOR =1.30; 95% Cl 1.27-1.33) and underweight
(AOR=1.23; 95% Cl 1.20-1.27). In addition, children born to women of multiple high-risk categories
had higher odds of stunting (AOR=1.53; 95% Cl 1.46-1.59) and underweight (AOR=1.38; 95% CI
1.32-1.44) as compared to children born to women with no risk. Our findings highlight an urgent need
for effective legislation to prevent child marriage that would be helpful in increasing the maternal age
at birth. The government should also focus on the interventions in health education and improvement
of reproductive healthcare to promote optimal birth spacing.

Childhood malnutrition is one of the most important universal public health concerns in resource-limited
countries like India, a chronic impediment to a healthy life, and a constant threat to the development of human
capital. Despite the global burden of malnutrition declining, around 149 million children were still stunted, and
45 million were wasted in 2020°. Past evidence suggests that undernutrition puts children at a higher risk of dying
from childhood illness and severe morbidity*®. It contributes to 45% of fatalities in under-5 years of children’.
A study predicted that more than 60 countries will fail to achieve the third goal of the Sustainable Development
Goals (SDGs), which is to eradicate preventable newborn deaths by 20308, In this context, India has the worst
performance in the prevalence of underweight children, approximately double that of Sub-Saharan Africa’. In
2015-2016, 38%, 21%, and 36% of Indian children were stunted, wasted, and underweighted, respectively’.
There is a lack of evidence and a clear appraisal as to why child malnutrition is higher in India despite having
a higher Human Development Index (HDI)". In the World Hunger Index (WHI), neighboring countries such as
Sri Lanka, Nepal, Bangladesh, Myanmar, and Pakistan are ranked 64th, 73rd, 75th, 78th, and 88th, respectively,
much better than India (94th rank among 107 countries)'?. Moreover, India loses up to 4% of its Gross Domestic
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Product (GDP) and 8% of its products owing to child malnutrition'®. While several studies have highlighted
poverty as the primary driver of undernutrition'*", increased GDP has not translated into significant changes
in nutritional status among children in India.

Previous research has shown that low socioeconomic status, unhealthy habits, rapid urbanization, and lack
of education are mainly responsible for malnutrition in India'®"”. But, past studies have not been focused on
high-risk fertility behaviour such as pregnancy in adolescence, having more than three children, <24 months
birth interval, and giving birth at an older age (> 35 years) as significant risk factors of malnutrition'®'°. Despite
being the world’s second-most populous country, the total fertility rates (TFRs) declined from 3.4 children per
woman to 2.1 children per woman between 1992-1993 and 2015-2016 in India. Nevertheless, it is a source of
concern in India that more than one-fourth of women aged 20-24 years were married before they turned 18 years.
Moreover, 27% of children were born within 24 months of their parents’ last birth!°.

Previous research has shown that a short birth interval negatively impacts both the child’s and mother’s
nutritional status?®?!. It has been observed that exhausting the mother’s nutrient supply can increase the risk of
intrauterine growth obstruction and have an adverse impact on the baby’s nutrition store at birth*. Moreover,
almost a quarter of reproductive-age women are malnourished in India®?. Similarly, recent studies reported that
the son preference still exists in India®. As a result, increasing birth order can occur due to unintended preg-
nancy, leading to neglect of child care by their parents*. As the number of children increases, the probability of
antenatal care, postnatal care, and newborn checkups decreases®?. In addition, previous evidence established
that being married during adolescence or at a young age at birth has adversely been associated with the child’s
nutritional status*"?’. Even if the infant does not have a high birth order or short birth interval, the study indi-
cated that giving birth at young or older age increases the likelihood of the child having a low nutritional status®.
Thus, an in-depth study is necessary to examine the single and combined impact of high fertility risk on a child’s
nutritional status. The Indian government has established a variety of nutrition-related programmes and strate-
gies such as the Integrated Child Development Services (ICDS), Janani Suraksha Yojana (JSY), Reproductive
Child Health (RCH) programme, Mid-day Meal (MDM), National Food Security Mission (NFSM), and so on to
combat the malnutrition®”. Regardless of the national program, India is unable to improve child nutrition levels.

It is worth noting that high-risk fertility behaviour is a significant predictor of maternal chronic
undernutrition®. Moreover, women who suffer from chronic malnutrition are more likely to give birth to chil-
dren with malnutrition, which causes the cycle of malnutrition for generations®. Previous studies have discov-
ered that low socioeconomic status, limited access to health care and education, a lack of antenatal visits, and
unwanted pregnancies are the leading causes of high-risk fertility behaviour and create a precondition for child
malnutrition**-*, Thus, an in-depth study on the link between high-risk fertility behaviours and malnutrition
among children under 5 years could help India achieve the second SDG. The main goal of this study was to look
into the role of high-risk maternal behaviour in chronic under-nutrition such as stunting, wasting, and under-
weight among children under the age of five.

Methods

Data source. The present study used secondary data from India’s National Family and Health Survey
(NFHS-4) 2015-2016. The NFHS is a cross-sectional, nationally representative sample survey designed to
provide information on population maternal and child health, fertility-related behaviour, and anthropometric
measurements. The NFHS is a large-scale survey coordinated by the International Institute for Population Sci-
ences (ITPS) under the Ministry of Health and Family Welfare (MoHFW), Government of India. The NFHS is a
demographic health survey conducted in India as part of the global demographic and health survey (DHS) pro-
gram. The NFHS survey has been done in four rounds by IIPS: NFHS-1 in 1992-1993, NFHS-2 in 1998-1999,
NFHS-3 in 2005-2006, and NFHS-4 in 2015-2016. The NFHS-4 used a stratified two-stage sample design to
collect data. The NFHS obtained information from a nationally representative sample of households as well as
men, women, and children. Detailed data collection procedures are available on the DHS website. The NFHS-4
included a representative sample of 601,509 households, out of which 699,686 women aged 15-49 years were
interviewed and 259,627 births in the last 5 years. In terms of data extraction, we considered children under
the age of five and compiled data on high-risk fertility behaviour as well as the anthropometric measures of the
children. After the data cleaning, the final sample size for the study was 145,270 mothers-children’s pairs who
were included in the final analysis.

Outcome variables. For this study to examine the association between high-risk fertility behaviours and
child health, we defined stunting, wasting, and underweight as the children whose height-for-age Z-score, wast-
ing is defined as weight for height Z score and weight for age Z score is below minus two standard deviations
(-2SD)*.

The main independent variable was the maternal high-risk fertility behaviour, defined by the following
criteria®:

® High-risk fertility behaviour women who gave birth at birth less than 18 or above 34 years old, birth interval
less than 24 months, or birth order 4 and higher.

o Single high-risk fertility behaviour when a woman reported to have one high-risk fertility behaviour, she
either gave birth either at a younger age of less than 18 years, or above 34 years, or at a birth interval less than
24 months, or high-birth order (four and above).

®  Multiple high-risk fertility behaviour when a woman had a combination of at least two of the above-mentioned
behaviours.
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Control variables. The other control variables were selected based on previous studies'>**%. The age of
the child was classified as 0-11, 12-23, 24-35,36-47 and 48-59 years. The gender of the child was classified as
male and female, and the child disposal stool was classified as safe and unsafe. The maternal age was classified as
15-24, 25-34 and 35-49. Maternal educational attainment was divided into four categories: no education, pri-
mary, secondary and higher. Maternal Body Mass Index (BMI) was classified as underweight, normal, and over-
weight, and contraception use was recoded as no and yes. The number of household members in a household
was classified into three categories: 1-4, 5-6, and 7 +. The wealth status of the households was obtained from the
wealth quantile, calculated using the household amenities'®. The households’ religious beliefs were recoded as
the Hindu, Muslim, and Others. The caste of the household’s head was classified as Schedule Cast (SC), Schedule
Tribe (ST) and Others. Sources of drinking water were categorized into ‘improved’ and ‘unimproved’ follow-
ing the WHO/UNICEF definition®. The place of residence was recoded as urban and rural. Six geographical
regions, covering 28 states and 5 UTs, were included in the analysis. These regions were classified into six: North
(Jammu & Kashmir, Himachal Pradesh, Punjab, Rajasthan, Chandigarh, Uttara hand, Haryana, and Delhi), Cen-
tral (Uttar Pradesh, Chhattisgarh, and Madhya Pradesh), East (West Bengal, Jharkhand, Odisha, and Bihar),
North-East (Sikkim, Arunachal Pradesh, Nagaland, Manipur, Mizoram, Tripura, Meghalaya, and Assam), West
(Gujarat, Maharashtra, Goa, Dadra & Nagar Haveli and Daman & Du), and South (Andhra Pradesh, Telangana,
Karnataka, Kerala, Tamil Nadu, and Puducherry).

Statistical analysis. Descriptive analyses were performed, and the results were presented in the form of
unweighted frequencies and weighted percentages. Bivariate analyses (cross-tabulations) were carried out to
examine the distribution of the covariates according to nutritional outcomes in children like stunting, wasting,
and underweight. Also, the distribution of the nutritional outcomes was examined based on the distribution
of the child born in the various high-risk categories. Pearson’s chi-square statistic was used to examine the
outcomes of descriptive statistics. In order to find out the association between the nutritional outcomes of the
children and high-risk births, unadjusted and multivariable logistic regression analyses were conducted. The
variables which were significant at p <0.05 (which was considered enough to control residual confounding in the
multivariable model) in the crude analysis were included in the multivariable logistic regression analyses. Both
unadjusted odds ratios (UORs) and adjusted odds ratios (AORs) were reported with 95% confidence intervals
(CIs). All the analyses were conducted using STATA 14.0. The estimates were based on appropriate sampling
weights.

Ethics declaration. After filing a request for the data access form, measure DHS granted ethical clear-
ance. This study makes use of publicly available secondary data that is aggregated and does not include any
personal identifiable information that can be linked to study participants. The data was considered secret and
were anonymized.

Results

Background characteristics of the respondents. Table 1 provides the sample sizes by background
characteristics. About 54% of the sample’s children were male, while female children make up the remaining
46%. In this study, 57% of the mothers were between 25 and 34 yaers of age, and about 27% of the mothers
were illiterate. Approximately 64% of the sample hailed from low-income households, and 80% of the sample
believed in the Hindu religion. About 64% of the families disposed of potentially unsafe child’s stools and 73% of
the households were obtained their water from unprotected sources. The overwhelming of the study’s children
roughly 70% came from rural areas. The central region was where almost 27% of the sample inhabited. Any type
of high-risk fertility behaviour was evident in 35% of births. Almost, 9.4% of newborns had a birth interval of
less than 24 months.

Prevalence of stunting, wasting, and underweight by socioeconomic characteristics. The
prevalence of stunting, wasting, and underweight was shown in Table 2 in addition to the 95% Confidence
Interval (CI) for each background characteristic. Nearly 36%, 21%, and 34% of children of those subject to
mothers any high-risk fertility behaviour were stunted, wasted, and underweighted, respectively. Additionally,
for children exposed to multiple high-risk fertility behaviours, 54% and 48% of children suffered from stunt-
ing and underweight. Compared to female children, male children were more suffered from malnutrition. The
prevalence of stunting (45%) and wasting (27%), as well as underweight (48%), was greater in the offspring of
underweight mothers. The results showed that children of scheduled caste and scheduled tribe mothers were
higher rates of stunting (42%) and wasting (24%) and underweight (41%). Children having unimproved drink-
ing water made up around two-fifths of those who were stunted and underweight. The rate of stunting was 42%
in the central region of India, whereas it was only 29% in the south.

Summary measures of different high-risk categories. Table 3 shows the prevalence of no risk, any
single risk, and multiple high-risk fertility behaviour by background characteristics. Almost, 79% of children
in the age bracket 0-11 months were born without high-risk fertility behaviour. However, any single high-risk
fertility behaviour was present at birth in 27% of children between the ages of 48-59 months. A single high-
risk category was experienced by almost 40% of the children of mothers aged 35-49, while multiple high-risk
categories were experienced by 33% of the children. When a woman has no education, the prevalence of any
single risk is 33%, and the prevalence of multiple risks is 14%. In the Muslim religion, 9% of infants were born
with multiple risk groups, and 28% of children with any single risk. In the central region, 8% of children born to
mothers with multiple high-risk fertility behaviours and 26% of children born to mothers in any single high-risk
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Variables Frequency | Percentage
Current age of the child (months)

0-11 28,584 19.4
12-23 28,620 19.8
24-35 28,116 19.3
36-47 30,704 21.1
48-59 29,296 20.3
Gender of the child

Male 77,938 53.9
Female 67,382 46.1
Maternal age

15-24 45,257 33.2
25-34 83,362 57.1
35-49 16,701 9.7
Maternal education

No education 40,672 27.1
Primary 20,183 13.2
Secondary 68,381 47.2
Higher 16,084 12.5
Maternal body mass index

Under weight 35,986 25.7
Normal 87,743 58.1
Overweight 21,591 16.2
Contraceptive use

No 79,224 52.3
Yes 66,096 47.7
Number of households members

01-Apr 36,373 25.9
05-Jun 52,692 36.1
7+ 56,255 38.0
Wealth

Poor 96,443 63.6
Non-poor 48,877 36.4
Religion

Hindu 1,09,076 81.2
Muslim 18,096 13.6
Others 18,148 5.2
Caste

Scheduled Caste/Tribes 57,666 32.8
Others 87,654 67.3
Source of drinking water

Protected 37,475 26.7
Unprotected 1,07,845 73.3
Child stool disposal

Safe 52,745 36.3
Unsafe 92,575 63.8
Place of residence

Urban 37,262 29.6
Rural 1,08,058 70.4
Region

North 23,482 12.5
Central 44,824 27.3
East 30,501 25.3
North east 20,881 33
‘West 10,473 13.0
South 15,159 18.6

Any high-risk category

Continued

Scientific Reports |

(2022) 12:17742 |

https://doi.org/10.1038/s41598-022-20058-1

nature portfolio



www.nature.com/scientificreports/

Variables Frequency | Percentage
No 95,592 65.0
Yes 49,728 35.0
Single high-risk category

Births to mothers < 18 years 3348 2.7
Births to mothers >34 years 2815 1.5
Births born < 24 months 13,182 9.4
Births with a birth order >4 14,065 8.7
Multiple high-risks categories

Age at birth < 18 years and birth interval < 24 months 195 0.2
Age at birth >34 years and birth interval < 24 months 135 0.1
Age at birth > 34 years and birth order >4 4458 2.4
Age at birth > 34 years, birth internal < 24 months, and birth order >4 531 0.3
Birth interval < 24 months and birth order >4 3704 23
Total 1,45,320 100

Table 1. Sample size with background characteristics of children aged 0-59 years, India NFHS-4.

category. However, in the east region, 25% of children were born to mothers who fall into any single high-risk
category, and 6% are born to mothers who fall into multiple high-risk categories.

Prevalence of stunting, wasting, and underweight by child age groups. The prevalence of stunt-
ing, wasting, and underweight in children by age group is indicated in Fig. 1. The total prevalence of stunting was
37%, wasting 22%, and being underweight 35%. Stunting was found in 42% and 39% of underweight children
aged 36-47 months, respectively. However, the age brackets 0-11 months had the highest rate of wasting.

The relationship between high-risk fertility behaviour and stunting, wasting, and under-
weight. Table 4 shows the findings of the logistic regression of the stunting, wasting, and underweight with
the sociodemographic variables. In the unadjusted model, the likelihood of stunting was 1.5 times (UOR:1.50,
95% CI 1.47-1.54) and the likelihood of multiple high-risk categories was 2 times (UOR:2.04, 95% CI 1.96-2.13)
higher than the reference category no high risk births. The study adjusted socioeconomic, demographic, and
household characteristics to assess the impact of high-risk fertility behaviour on the status of child malnutri-
tion. The adjusted odds ratio shows that, compared to the no-risk category, the likelihood of stunting was about
1.3 times higher (OR:1.28, 95% CI 1.24-1.32), and the likelihood of multiple risks was approximately 1.6 times
higher (OR:1.55, 95% CI 1.46-1.64). If we examine the likelihood of being underweight, it was roughly 1.2 times
(OR:1.21, 95% CI 1.17-1.25) greater for any single risk and 1.4 times (OR:1.36, 95% CI 1.28-1.44) for multiple
risks than reference category no risk. The nutritional status of male children was also more likely to be better
than that of female children. The nutrition of children improved as maternal age, education, body mass index,
and household wealth status significantly increased. According to the study, children exposed to unsafe soiled
disposal were more likely to be stunted (OR:1.20; 95% CI 1.17-1.23), wasted (OR:1.08; 95% CI 1.05-1.12), and
be underweight (OR:1.22, 95% CI 1.18-1.25). Surprisingly, children in rural areas were less likely than those liv-
ing in urban areas to be stunted (OR:0.96; 95% CI 0.93-0.99), wasted (OR:0.95; 95% CI 0.92-0.99), and under-
weight (OR:0.0.91; 95% CI 0.88-0.94). In the current study, the likelihood of stunting was greater in the central
region (OR:1.21; 95% CI 1.16-1.25), the west region (OR:1.15; 95% CI: 1.09-1.21), and the south region have
(OR:0.95; 95% CI 0.90-0.99) than the reference category northern region of India.

High-risk birth categories and prevalence of stunting, wasting, and underweight. The preva-
lence of stunting, wasting, and underweight is shown in Table 5 by the mother’s high-risk reproductive behav-
iour. Approximately, 39% of children born to women under the age of 18 were underweight, and around 41%
were stunted. On the other hand, 41% of infants born during a birth interval of fewer than 24 months were
underweight, and 43% of them were stunted. Around 41% of children were underweight and 48% were stunted
when the birth order was more than four. Further, 52% of children were stunted and 47% were underweighted
when they were born to mothers who were over 34 age and had more than four children. 53% of stunted and 48%
of underweight children had those mothers age at birth > 34 years, a birth gap > 24 months, and a birth order > 4.
When birth interval was more than 24 months and the birth order was larger than four, 56% of the kids were
stunted and 50% were underweight.

The association between high-risk births and stunting, wasting, and underweight. The odds
of different high-risk birth conditions and stunting, wasting, and underweight in children are shown in Table 6.
The likelihood of stunting, wasting, and underweight among children born to mothers under the age of 18 years
were 1.17 times (AOR:1.17; 95% CI 1.09-1.26), 0.86 times (AOR:0.86, 95% CI 0.79-0.94), and 1.11 times, respec-
tively (AOR:1.11; 95% CI 1.03-1.20). Furthermore, likelihood of stunting risks were 1.28 times (AOR:1.28; 95%
CI 1.23-1.33) and likelihood of underweight was 1.26 times (AOR:1.26; 95% CI 1.21-1.31) higher for births
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Stunting (%) Wasting (%) Underweight (%)
Variables Prevalence | 95% CI Prevalence | 95% CI Prevalence | 95% CI
Any high-risk category
No 37.4 (37.1-37.7) 22.0 (21.7-22.2) 355 (35.2-35.8)
Yes 359 (35.5-36.3) 21.3 (20.9-21.6) 34.2 (33.8-34.6)
p-value <0.001 0.3 <0.001
High-risk category
No risk 33.4 (33.1-33.7) 21.7 (21.5-22.0) 32.2 (31.9-32.5)
Single risk 44.2 (43.7-44.7) 21.7 (21.3-22.2) 41.5 (41.0-42.0)
Multiple risks 53.7 (52.7-547) | 22,0 (21.1-229) | 477 (46.6-48.7)
p-value <0.001 0.875 <0.001
Current age of the child (months)
0-11 213 (20.8-21.7) | 29.9 (29.3-304) | 275 (27.0-28.0)
12-23 41.1 (40.5-41.6) 21.9 (21.5-22.4) 33.8 (33.3-34.4)
24-35 40.9 (40.3-41.5) 19.8 (19.3-20.3) 37.0 (36.4-37.6)
36-47 42.1 (41.6-42.7) 18.8 (18.4-19.2) 38.1 (37.6-38.6)
48-59 385 (38.0-39.1) | 186 (182-19.1) | 386 (38.0-39.1)
p-value <0.001 <0.001 <0.001
Gender of the child
Male 37.7 (37.3-38.0) | 224 (22.1-22.7) | 357 (35.4-36.0)
Female 36.0 (35.6-36.3) 20.9 (20.6-21.2) 343 (34.0-34.7)
p-value <0.001 <0.001 <0.001
Maternal age
15-24 353 (349-358) | 235 (23.1-239) | 345 (34.0-34.9)
25-34 36.6 (36.3-37.0) 20.8 (20.6-21.1) 34.6 (34.3-34.9)
35-49 43.8 (43.1-44.6) 21.0 (20.4-21.6) 39.9 (39.2-40.7)
p-value <0.001 <0.001 <0.001
Maternal education
No education 50.2 (49.7-50.7) 23.6 (23.2-24.1) 46.8 (46.3-47.3)
Primary 42.7 (42.0-434) | 223 (21.7-22.9) | 407 (40.1-41.4)
Secondary 31.9 (31.5-32.2) 21.3 (21.0-21.6) 31.0 (30.6-31.3)
Higher 20.8 (20.2-21.4) 18.7 (18.1-19.3) 19.2 (18.5-19.8)
p-value <0.001 <0.001 <0.001
Maternal body mass index
Under weight 45.1 (44.6-45.6) 274 (27.0-27.9) 47.5 (47.0-48.0)
Normal 36.2 (35.9-36.5) 21.2 (20.9-21.5) 333 (33.0-33.7)
Overweight 26.3 (25.7-26.9) 14.7 (14.2-152) | 216 (21.1-22.1)
p-value <0.001 <0.001 <0.001
Contraceptive use
No 37.3 (36.9-37.6) 23.1 (22.8-23.3) 358 (35.5-36.2)
Yes 36.5 (36.1-36.9) 20.3 (20.0-20.6) 343 (33.9-34.6)
p-value 0.154 <0.001 <0.05
Household members
1-4 34.7 (34.2-352) | 222 (21.8-22.6) | 334 (32.9-33.9)
5-6 37.3 (36.8-37.7) 21.9 (21.6-22.3) 35.7 (35.3-36.1)
7+ 38.1 (37.6-38.5) 21.2 (20.9-21.6) 35.6 (35.2-36.0)
p-value <0.001 <0.05 <0.001
Wealth
Poor 43.4 (43.1-43.7) 232 (23.0-23.5) 41.4 (41.1-41.7)
Rich 25.6 (25.2-26.0) 19.1 (18.8-19.4) 24.1 (23.7-24.4)
p-value <0.001 <0.001 <0.001
Religion
Hindu 36.9 (36.6-37.2) 22.1 (21.9-22.4) 35.4 (35.2-35.7)
Muslim 39.0 (38.3-39.7) 20.1 (19.5-20.7) 35.2 (34.5-35.9)
Others 30.9 (30.2-31.5) 19.8 (19.2-20.4) 29.0 (28.3-29.6)
p-value <0.001 <0.001 <0.001
Caste
Continued
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Stunting (%) Wasting (%) Underweight (%)
Variables Prevalence | 95% CI Prevalence | 95% CI Prevalence | 95% CI
Scheduled Caste/Tribes 41.7 (41.3-42.1) 23.7 (23.4-24.0) 40.5 (40.1-40.9)
Others 34.6 (34.3-34.9) 20.8 (20.5-21.0) 32.4 (32.1-32.7)
p-value <0.001 <0.001 <0.001
Source of drinking water
Protected 30.4 (29.9-30.8) | 21.1 (20.7-215) | 292 (28.7-29.6)
Unprotected 39.3 (39.0-39.6) 22.0 (21.7-22.2) 37.2 (36.9-37.5)
p-value <0.001 <0.001 <0.001
Disposal of child stool
Safe 29.6 (29.2-30.0) 19.3 (19.0-19.6) 27.7 (27.3-28.1)
Unsafe 41.0 (40.7-41.4) 23.1 (22.8-23.4) 39.3 (38.9-39.6)
p-value <0.001 <0.001 <0.001
Place of residence
Urban 30.0 (29.6-30.5) 20.2 (19.7-20.6) 28.6 (28.1-29.0)
Rural 39.8 (39.5-40.1) 224 (22.2-22.6) 37.8 (37.5-38.1)
p-value <0.001 <0.001 <0.001
Region
North 34.0 (33.4-34.6) 20.3 (19.8-20.8) 30.2 (29.7-30.8)
Central 424 (42.0-429) | 212 (20.8-21.6) | 39.1 (38.7-39.6)
East 40.3 (39.8-40.9) 225 (22.0-23.0) 39.3 (38.7-39.8)
North east 32.4 (31.8-33.1) 15.1 (14.6-15.5) 25.0 (24.4-25.6)
West 34.4 (33.5-35.3) 26.6 (25.8-27.4) 36.7 (35.8-37.7)
South 28.6 (27.9-29.3) | 202 (19.6-209) | 27.3 (26.5-28.0)
p-value <0.001 <0.001 <0.001
Total 36.9 21.7 36.4

Table 2. Prevalence of children nutrition outcomes by sociodemographic characteristics and high-risk births
among children aged 0-59 months, India NFHS-4. p values present the level of significance of Pearson’s chi-
square statistics.

interval by fewer than 24 months compared to their respective counterparts. Among mothers with more than
four birth orders, the likelihood of stunting were 1.19 times higher (AOR:1.19; 95% CI 1.15-1.24) and the likeli-
hood of being underweight were 1.11 times higher (AOR:1.11; 95% CI 1.07-1.15). The likelihood of stunting was
1.26 times higher (AOR:1.26; 95% CI 1.18-1.34) and underweight was 1.09 times (AOR:1.09; 95% CI 1.02-1.17)
higher if the mothers birth order was greater than four and the age at birth was greater than 34 years. The likeli-
hood of stunting were 1.57 times (AOR:1.57; 95% CI 1.46-1.1.68) and underweight were 1.40 times (AOR:1.40;
95% CI 1.30-1.49) higher when the birth interval was 24 months and the birth order was greater than four.

Discussion
The current analysis using the nationally-representative data of Indian women found that high-risk fertility
behaviors are highly frequent in India. A proportion of 35% of married women had at least one of the high-risk
fertility behaviors confirming that it is alarmingly common in this South Asian country. This included 9.4% of
women having a birth interval of less than 24 months and 8.7% of women having a birth order of more than four.
The findings are in line with studies that documented that around 46% of women in South Asia were married
before the age of 18 years*'. Similarly, a higher rate of teenage pregnancy (35%) was reported in Bangladesh*?.
Low birth interval (less than 2 years) was found to be highly prevalent in India and Nepal*’. The same study also
reported the prevalence of birth order of more than three children as high as 12% in Nepal and Bangladesh.

Furthermore, despite major improvements in indicators of children’s health in the country over the last
decade, current findings reveal that stunting (36.9%), wasting (21.7%), and underweight (36.4%) remain major
concerns among Indian children. Narayan et al.** suggest that in India, with nearly half of its child population
being malnourished, there remains an urgent need for effective interventions by addressing the issues and chal-
lenges of current policies and programs on reducing child malnutrition*. In this context, maternal characteristics
and reproductive behaviours have been found to significantly influence child health**¢. For example, women
have unwanted pregnancies at later ages, and the behaviours associated with them represent the risk factors for
premature birth, low birth weight, and child malnutrition*. Previous research has further shown that maternal
age of less than 18 years and short intervals are also associated with prematurity and low birth weight, which
results in child stunting**-*°, as well as under-five mortality®'. Furthermore, evidence from low and middle-
income countries suggests that women who become pregnant soon after marriage at their younger ages are prone
to have under-nourished or malnourished children®*->%.

Consistent with these findings****°!, after adjusting for relevant covariates, our analyses found significant
positive associations between single as well as multiple high-risk fertility behaviours in mothers with childhood
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No risk Any single risk Multiple risks
Variables Prevalence 95% CI Prevalence ‘ 95% CI Prevalence | 95% CI
Current age of the child (months)
0-11 78.5 (78.1-79.0) | 18.0 (17.6-18.5) 3.5 (3.2-3.7)
12-23 75.7 (75.2-76.2) | 20.0 (19.6-20.5) 4.3 (4.0-4.5)
24-35 73.9 (73.4-744) | 213 (20.9-21.8) 4.8 (4.6-5.0)
36-47 69.4 (68.9-69.9) |24.3 (23.9-24.8) 6.3 (6.0-6.6)
48-59 65.4 (64.9-65.9) |27.2 (26.7-27.7) 7.4 (7.1-7.7)
p-value <0.001 <0.001 <0.001
Gender of the child
Male 72.2 (71.8-72.5) | 22.6 (22.3-22.9) 53 (5.1-5.4)
Female 72.8 (72.5-73.2) | 21.9 (21.6-22.2) 53 (5.1-5.5)
p-value <0.01 <0.001 0.483
Maternal age
15-24 80.7 (80.3-81.0) |18.6 (18.2-18.9) 0.8 (0.7-0.9)
25-34 75.4 (75.1-75.7) | 21.4 (21.1-21.6) 32 (3.1-3.4)
35-49 272 (26.5-27.9) | 402 (39.4-409) | 32.7 (31.9-33.4)
p-value <0.001 <0.001 <0.001
Maternal education
No education 53.7 (53.2-54.1) | 32.9 (32.4-33.3) 13.5 (13.1-13.8)
Primary 67.8 (67.2-68.5) |26.8 (26.2-27.4) 5.3 (5.0-5.6)
Secondary 80.0 (79.7-80.3) | 18.2 (17.9-18.5) 1.8 (1.7-1.9)
Higher 89.7 (89.3-90.2) |9.6 (96.1-96.7) 0.6 (0.7-0.5)
p-value <0.001 <0.001 <0.001
Maternal body mass index
Under weight 69.5 (69.1-70.0) |24.6 (24.2-25.1) 58 (5.6-6.1)
Normal 72.6 (72.3-72.9) |22 (21.7-22.3) 54 (5.3-5.6)
Overweight 76.7 (76.1-77.3) | 19.4 (18.9-19.9) 3.9 (3.6-4.2)
p-value <0.001 <0.001 <0.001
Contraceptive use
No 74 (73.7-74.3) | 206 (20.3-20.9) 5.4 (5.3-5.6)
Yes 70.8 (70.5-71.2) |24.1 (23.7-24.4) 5.1 (4.9-5.3)
p-value <0.001 <0.001 <0.001
Household members
1-4 84.2 (83.8-84.6) | 15.0 (14.6-15.3) 0.8 (0.7-0.9)
5-6 71.2 (70.8-71.6) |23.7 (23.4-24.1) 5.1 (4.9-5.3)
7+ 65.7 (65.3-66.1) | 25.8 (25.4-26.2) 8.5 (8.2-8.7)
p-value <0.001 <0.001 <0.001
Wealth
Poor 66.2 (65.9-66.5) |26.4 (26.2-26.7) 7.4 (7.2-7.5)
Non poor 83.5 (83.1-83.8) | 14.9 (14.6-15.3) 1.6 (1.5-1.7)
p-value <0.001 <0.001 <0.001
Religion
Hindu 73.8 (73.5-74.1) | 22.0 (21.3-21.8) 47 (4.6-4.8)
Muslim 62.8 (62.1-63.5) |28.0 (27.1-28.4) 9.4 (9.0-9.8)
Others 77.2 (76.6-77.9) | 19.0 (18.4-19.6) 3.7 (3.5-4.0)
p-value <0.001 <0.001 <0.001
Caste
Scheduled Caste/Tribes 69.7 (69.3-70.1) | 24.3 (23.9-24.6) 6.0 (5.8-6.2)
Others 73.8 (73.5-74.1) |21.3 (21.0-21.5) 4.9 (4.8-5.0)
p-value <0.001 <0.001 <0.001
Source of drinking water
Protected 79.6 (79.2-80.0) |17.7 (17.3-18.0) 2.7 (2.6-2.9)
Unprotected 69.9 (69.6-70.1) |23.9 (23.7-24.2) 6.2 (6.1-6.3)
p-value <0.001 <0.001 <0.001
Child stool disposal
Safe 78.3 (77.9-78.6) |18.4 (18.1-18.8) 33 (3.1-3.4)
Continued
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No risk Any single risk Multiple risks
Variables Prevalence 95% CI Prevalence 95% CI Prevalence | 95% CI
Unsafe 69.2 (68.9-69.5) | 24.4 (24.2-24.7) 6.4 (6.2-6.6)
p-value <0.001 <0.001 <0.001
Place of residence
Urban 79.6 (79.2-80.0) | 17.4 (17.0-17.8) 3.0 (2.9-3.2)
Rural 69.5 (69.2-69.8) | 243 (24.1-24.6) 6.2 (6.1-6.4)
p-value <0.001 <0.001 <0.001
Region
North 73.9 (73.3-74.5) | 215 (20.9-22.0) 4.7 (4.4-4.9)
Central 65.8 (65.4-66.2) | 25.9 (25.5-26.3) 8.3 (8.1-8.6)
East 69.0 (68.4-69.5) | 24.7 (24.2-25.2) 6.4 (6.1-6.7)
North east 73.7 (73.1-74.3) | 20.5 (19.9-21.0) 5.8 (5.5-6.1)
West 78.8 (78.0-79.6) | 18.4 (17.7-19.1) 2.8 (2.5-3.1)
South 81.5 (80.9-82.1) |17.2 (16.6-17.8) 1.3 (1.1-1.5)
p-value <0.001 <0.001 <0.001
Total 72.47 (102,887) 22.25 (33,410) 5.27 (9,023)

Table 3. Prevalence of different high-risk fertility behaviour by sociodemographic characteristics among

children aged 0-59 months, India NFHS-4, p values present the level of significance of Pearson’s chi-square

statistics.
45
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Figure 1. Prevalence of the stunting, wasting, and underweight among child age group 0-59 months, India,
NFHS-2015-2016.

stunting and underweight. These results provide a critical context for the prior studies in India and other develop-
ing countries reporting the increased risk of infant and under-five mortality>>~>°. As evident from past research,
the social and health-related vulnerabilities among mothers with high-risk fertility behaviour such as early and
late pregnancy, low birth interval, and high birth order that result in delivery of unhealthy children include
increased rates of poverty and patriarchal gender norms in the community, which lead to maternal depression
and malnutrition®***%*6!. On the other hand, the biological factors that have a great influence on the observed
associations include pregnancy-induced hypertension, iron-deficiency anaemia, prematurity, intrauterine growth
retardation, mother-fetus competition for scarce nutrients, and congenital abnormalities

Furthermore, the current findings on multiple high-risk fertility behaviours and their association with adverse
child nutritional outcomes of stunting and underweight could also be explained by lack of or limited access to
health care leading to lower use of antenatal care, incomplete vaccination for infants, unskilled or semi-skilled
delivery care for the child including the higher exposure of children to infectious pathogens, insufficient nutrient
intake of mothers and inadequate feeding practices®®~*". In this regard, high-risk fertility is also related to poor
mental and physical health of mothers, pregnancy complications, and, in some cases, maternal mortality, all of
which increase the chances of negative infant and childhood health conditions®®-". A recent study in Sri Lanka

57,62-64

also linked the low socioeconomic status to a double burden of maternal and child malnutrition”!.

Another finding of the present study is that the association of category of any or multiple high-risk fertility
appeared to be significant with stunting and underweight but not with wasting. This suggests the need for further
investigation. Considering the findings of the current analyses, which are in line with previous observations,
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Variables

Stunting Wasting Underweight
Unadjusted OR(95% Unadjusted OR (95% Unadjusted OR (95%
CI) Adjusted OR (95% CI) | CI) Adjusted OR (95% CI) | CI) Adjusted OR (95% CI)

Any high-risk category

No

1050 (1.03-1.08)

0.92*** (0.90-0.95)

1.0 2 (0.99-1.04)

0.99 (0.96-1.03)

1.03 (1.01-1.06)*

0.94** (0.91-0.97)

Yes

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

High-risk category

No risk

Ref.

Ref.

Ref.

Ref.

Ref.

Ref.

Single risk 1.50%%% (1.47-1.54) 1.28*%* (1.24-1.32) 0.99 (0.96-1.02) 0.99 (0.95-1.02) 1.41%%* (1.37-1.44) 1.21%%% (1.17-1.25)
Multiple risks 2.04*** (1.96-2.13) 1.55%%* (1.46-1.64) 0.99 (0.95-1.05) 1.02 (0.95-1.09) 1.68*** (1.61-1.76) 1.36**% (1.28-1.44)
Current age of the child (months)

0-11 Ref. Ref. Ref.

12-23 2.64*** (2.54-2.74) 0.69*** (0.66-0.71) 1.36%%% (1.31-1.41)
24-35 2.65%** (2.55-2.76) 0.66*** (0.63-0.68) 1.64*** (1.58-1.70)
36-47 2.86** (2.75-2.97) 0.58*** (0.56-0.61) 1.69*** (1.63-1.76)
48-59 2.40%** (2.31-2.50) 0.57*** (0.54-0.59) 1.70%%% (1.63-1.76)
Gender of the child

Male Ref. Ref. Ref.

Female 0.90%** (0.88-0.92) 0.90%** (0.87-0.92) 0.93*%* (0.91-0.95)
Maternal age

15-24 Ref. Ref. Ref.

25-34 0.92%** (0.90-0.95) 1.03 (0.99-1.06) 0.96* (0.94-0.99)
35-49 0.86*** (0.82-0.90) 1.04 (0.99-1.10) 0.90*** (0.86-0.95)

Maternal education

No education

Ref.

Ref.

Ref.

Primary 0.87%%* (0.84-0.90) 0.93%%* (0.89-0.97) 0.89%%% (0.86-0.92)
Secondary 0.69*** (.67-0.71) 0.88*** (0.85-0.91) 0.72%%* (0.70-0.74)
Higher 0.51*** (0.49-0.54) 0.84*** (0.79-0.89) 0.53*** (0.51-0.56)
Maternal body mass index

Underweight Ref. Ref. Ref.

Normal 0.79*** (0.77-0.81) 0.75%** (0.73-0.77) 0.62*** (0.60-0.63)
Overweight 0.61** (0.58-0.63) 0.50*** (0.47-0.52) 0.40%* (0.38-0.42)

Contraceptive use

No

Ref.

Ref.

Ref.

Yes

0.91%%* (0.89-0.93)

0.98 (0.96-1.01)

0.95%** (0.93-0.98)

Household members

1-4 Ref. Ref. Ref.

5-6 1.02 (0.99-1.05) 0.98 (0.94-1.01) 1.01 (0.98-1.04)
7+ 1.06*** (1.03-1.09) 0.90*** (0.87-0.93) 0.99 (0.97-1.03)
Wealth

Poor Ref. Ref. Ref.

Rich 0.70*** (0.68-0.72) 0.89*** (0.86-0.92) 0.72*** (0.69-0.74)
Religion

Hindu Ref. Ref. Ref.

Muslim 1.11*%* (1.07-1.15) 0.93*** (0.89-0.97) 1.01 (0.98-1.05)
Others 0.95* (0.91-0.99) 0.92*** (0.87-0.96) 0.84*** (0.80-0.88)
Caste

Scheduled Caste/Tribes

Ref.

Ref.

Ref.

Others

0.88*** (0.86-0.90)

0.89*** (0.86-0.91)

0.85%* (0.83-0.87)

Source of drinking water

Protected Ref. Ref. Ref.

Unprotected 0.99 (0.96-1.02) 0.98 (0.94-1.01) 1.01 (0.98-1.04)
Disposal of child stool

Safe Ref. Ref. Ref.

Unsafe 1.20%%* (1.17-1.23) 1.08%** (1.05-1.12) 1.22%%* (1.18-1.25)
Place of residence

Urban Ref. Ref. Ref.

Rural 0.96** (0.93-0.99) 0.95** (0.92-0.99) 0.91*** (0.88-0.94)
Continued
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Stunting Wasting Underweight

Unadjusted OR(95% Unadjusted OR (95% Unadjusted OR (95%
Variables CI) Adjusted OR (95% CI) | CI) Adjusted OR (95% CI) | CI) Adjusted OR (95% CI)
Region
North Ref. Ref. Ref.
Central 1.21%%* (1.16-1.25) 1.02 (0.98-1.07) 1.25%%* (1.21-1.30)
East 1.06* (1.02-1.10) 1.09%* (1.04-1.14) 1.24°%% (1.19-1.29)
Northeast 0.82°** (0.78-0.86) 0.58** (0.55-0.61) 0.57*** (0.54-0.60)
‘West 1.15%%* (1.09-1.21) 1.44%%* (1.36-1.52) 1.46*** (1.39-1.53)
South 0.95* (0.90-0.99) 1.09%** (1.03-1.15) 1.03 (0.98-1.08)

Table 4. Unadjusted and adjusted odds ratios using logistic regression models investigating the relationship
between mothers’ high-risk births behaviour and children’s nutrition outcomes, India, (NFHS-4). OR: Odds
Ratio, CI: Confidence Interval. Significant level: ***p <0.001, **p <0.01, *p <0.05

Stunting (%) Wasting (%) Underweight (%)
Variables | Prevalence |95% CI Prevalence | 95% CI Prevalence ‘ 95% CI
Births to mothers <18 years
No 36.8 (36.5-37.0) |21.8 (21.5-22.0) |35 (34.7-35.2)
Yes 40.6 (38.9-42.3) |20.9 (19.5-22.3) |39 (37.3-40.6)
p-value <0.001 0.15 <0.001
Births to mothers > 34 years
No 36 (35.8-36.2) |21.7 (21.5-21.9) |35.1 (34.9-35.4)
Yes 32.1 (30.4-33.8) |21.8 (20.2-23.3) | 31.2 (29.5-32.9)
p-value <0.001 <0.01 <0.001
Births born <24 months
No 36.2 (36.0-36.5) |21.7 (21.5-22.0) | 34.5 (34.2-34.7)
Yes 43.3 (42.5-44.1) |21.7 (21.0-22.4) | 40.9 (40.1-41.7)
p-value <0.001 0.46 <0.001
Births with a birth order >4
No 35.8 (35.5-36.1) |21.7 (21.5-21.9) | 34.5 (34.2-34.7)
Yes 484 (47.6-49.2) |22 (21.3-22.7) | 409 (40.1-41.7)
p-value <0.001 0.56 <0.001
Age at birth < 18 years and birth interval < 24 months
No 36.9 (36.6-37.1) |21.7 (21.5-21.9) |35.1 (34.8-35.3)
Yes 512 (44.2-582) |23 (17.1-28.9) | 419 (35.0-48.9)
p-value 0.368 0.71 0.24
Age at birth > 34 years and birth interval < 24 months
No 36.9 (36.7-37.1) | 21.7 (21.5-21.9) |35.1 (34.8-35.3)
Yes 33.3 (25.3-41.3) |18.8 (12.2-25.4) |35.2 (27.2-43.3)
p-value <0.001 0.173 0.28
Age at birth >34 years and birth order >4
No 36.5 (36.2-36.8) |21.7 (21.5-21.9) | 3438 (34.5-35.0)
Yes 52.4 (50.9-53.9) |22.9 (21.7-24.2) | 46.7 (45.2-48.1)
p-value <0.001 0.686 <0.001
Age at birth > 34 years, birth internal <24 months, and birth order >4
No 36.9 (36.7-37.1) |21.7 (21.5-21.9) |35 (34.8-35.3)
Yes 53.1 (48.9-57.3) |21.1 (17.6-24.6) |48.2 (43.9-52.4)
p-value <0.001 0.753 <0.001
Birth interval <24 months and birth order >4
No 36.4 (36.1-36.7) |21.7 (21.5-22.0) |34.7 (34.5-35.0)
Yes 559 (54.3-57.5) |21.2 (19.8-22.5) |49.5 (47.8-51.1)
p-value <0.001 0.346 <0.001

Table 5. Prevalence of children nutrition outcomes by maternal high risk births conditions among currently
married women children aged 0-59 months, India NFHS-4. p values present the level of significance of
Pearson’s chi-square statistics.
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Stunting Wasting Underweight

Unadjusted OR Adjusted OR (95% | Unadjusted OR Adjusted OR (95% | Unadjusted OR Adjusted OR
Variables (95% CI) CI) (95% CI) CI) (95% CI) (95% CI)
Births to mothers < 18 years
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1.23%% (1.14-1.32) | 1.17*** (1.09-1.26) | 0.94 (0.86-1.02) 0.86*** (0.79-0.94) | 1.22*** (1.14-1.31) | 1.11* (1.03-1.20)
Births to mothers >34 years
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 0.74*%* (0.68-0.81) | 0.95 (0.88-1.04) 0.87%% (0.79-0.96) | 0.99 (0.89-1.10) 0.72%%% (0.66-0.78) | 0.97 (0.89-1.06)
Births born <24 months
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1324 (1.27-1.37) | 1.28°%* (1.23-1.33) | 1.02 (0.97-1.06) | 1.01 (0.97-1.06) | 1.32*** (1.27-1.37) | 1.26*** (1.21-1.31)
Births with a birth order >4
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1554 (1.49-1.61) | 1.19*** (1.15-1.24) | 1.01 (0.97-1.06) | 0.98 (0.93-1.03) | L4I*** (1.36-1.46) | 1.11*** (1.07-1.15)
Age at birth < 18 years and birth interval < 24 months
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1.61%%* (1.22-2.14) | 1.31 (0.98-1.74) 0.94 (0.66-1.33) 0.96 (0.68-1.37) 1.19 (0.88-1.58) 0.95 (0.71-1.28)
Age at birth > 34 years and birth interval < 24 months
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 0.85(0.59-1.21) 0.99 (0.68-1.43) 0.73 (0.46-1.15) 0.89 (0.56-1.42) 0.82 (0.56-1.18) 1.06 (0.72-1.55)
Age at birth > 34 years and birth order>4
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1.637** (1.53-1.73) | 1.26*** (1.18-1.34) | 0.98 (0.91-1.06) 0.98 (0.90-1.07) 1.34%%% (1.26-1.42) | 1.09*** (1.02-1.17)
Age at birth > 34 years, birth internal < 24 months, and birth order >4
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 1.86*** (1.56-2.20) | 1.31** (1.10-1.57) | 0.97 (0.78-1.19) 1.02 (0.82-1.27) 1.57*** (1.32-1.86) | 1.20** (1.00-1.44)
Birth interval < 24 months and birth order >4
No Ref. Ref. Ref. Ref. Ref. Ref.
Yes 2.097%% (1.96-2.23) | 1.57*** (1.46-1.68) | 1.04 (0.96-1.12) 1.04 (0.95-1.13) 1.81%** (1.69-1.93) | 1.40*** (1.30-1.49)

Table 6. Unadjusted and adjusted odds ratios using binary logistic regression models investigating of the
relationship between mother high-risk births behaviour and children’s nutrition outcomes, India, (NFHS-4).
Adjusted models were controlled for children age, child sex, mother education, mother body mass index,
contraceptive use, household’s members, wealth, religion, caste, source of drinking water, place of residence,
region. OR: Odds Ratio, CI: Confidence Interval. Significant level: **p <0.001, **p <0.01, *p <0.05

health interventions based on specific high-risk fertility behaviour would help ensure the maternal and child
health of those who are at higher levels of socioeconomic and biological vulnerabilities.

There are several limitations of the study to be noted. The exposure variables of high-risk fertility behaviour
are based on self-report, resulting in recall bias. Also, importantly the design of the current analysis is cross-
sectional, which does not allow inferring causality in the observed associations, suggesting the need for prospec-
tive investigation to evaluate the effects of high-risk fertility on children’s health. Nevertheless, since the birth of
the child and birth interval occurred before the collection of data assessing the child’s nutritional status, ordering
of the risk exposure to the child’s health outcome can be assumed. In spite of these limitations, there are several
strengths of the study. The study used data from a nationally representative sample of married women aged
15-49 years old, covering rural and urban areas with many subjects. Also, our study brings to important light
information that could serve as a basis to reduce the risk of chronic child under-nutrition in India. Our results
may also be relevant in other poor-resource settings where child malnutrition is common. They also may be of
interest to clinicians assessing the nutritional problems of children relating it to the maternal fertility behaviour.

Conclusion

A mother’s high-risk fertility behaviour is an important risk factor for higher risk of stunting and being under-
weight among children under 5 years. Our findings underscore the calls for avoiding high-risk fertility largely
in the form of too early or too late childbearing patterns, the higher number of total live births, and short birth
spacing in order to reduce the risk of chronic under-nutrition among children under 5 years of age. The study
also suggests that mothers’ receipt of appropriate health services and adequate feeding practices for children
should be ensured, which may, in turn, facilitate improved maternal and child health. Further investigation of
the causal link between high-risk fertility and nutritional outcomes of children will be critical to developing
interventions to improve the nutritional status of children, which is a public health priority.
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