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Abstract

Short Abstract

The impact of internal migration on the nutritional status of stay-behind members depends
on the type of migration in low- and -middle income countries, including India. However,
existing studies have not looked into the simultaneous existence of maternal and child
undernutrition by the type of migration in India. Hence, the study assesses the role of
father's migration on the nutritional status of mother-child dyads using the India Human
Development Survey (2011-12). The nutritional status of the mother is assessed through
BMI (underweight) and child through stunting (HAZ). The migration status of the father is
categorised into non-migrant, seasonal migrant, and permanent migrant. The analytical
models controlled for the sex of the child, maternal characteristics age, education, work,
parity, and relevant household characteristics. Results showed that the simultaneous
existence of maternal underweight and child stunting is significantly higher when the fathers
are seasonal migrants compared to the non-migrants. The risk of clustered undernutrition is
significantly higher among poor non-migrant and poor seasonal migrant households
compared to households with non-poor non-migrant fathers. This pre-covid study raises
guestions about the current nutritional vulnerabilities among poor seasonal migrant
households that are impacted by the loss of their informal jobs during the lockdowns
imposed to combat the COVID-19 pandemic.

Key Words: mother-child dyad, seasonal migration, internal migration, father’s migration,
undernutrition.
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Introduction

Migration profoundly affects all the spheres of life, including health, both at the place of
origin as well as at the destination. Migrant children are reported to have a higher likelihood
of child undernutrition (Prusty & Keshri, 2014; Pour et al., 2014a; Pour et al., 2014b;
Ravindranath, 2019) while their households experience poor dietary diversity (Bowen et al.,
2011; Choudhary & Parthasarathy, 2009; Ebrahim et al., 2010). Evidence on the impact of
migration on the health of the family members continues to grow with 763 million internal
migrants globally. However, most of these studies focus on migrants at their destination in
major urban areas rather than their stay behind family members in smaller towns, villages or

urban centres.

Globally, it has been observed that out-migration as a livelihood strategy has both positive as
well as negative consequences on the left-behind family members, who are often addressed as
stay-behind family members. On the one hand, the migration of their family member
enhances the income of the stay-behind family through remittances (Cocks, 2021; Davis &
Brazil, 2016; Mberu 2006; Taylor, Rozelle, and De Brauw 2003). This economic aspect is
associated with a positive impact on the health of the stay-behind family members (Cockx,
2021; Zhou et al. 2015; Mu & Brauw, 2015). On the other hand, it could adversely affect the
health of the stay-behind family members, including elderly parents (Adhikari et al., 2011;
Falkingham et al., 2017; Scheffel & Jhang, 2018), wives (Lei & Desai, 2021; Roy & Nangia,
2006; Lu, 2012; Sevoyan & Agadjanian, 2010) and children at origin because of reduced
child support especially when a mother is a migrant (Ban et al., 2017; Davis & Brazil, 2016;
Graham & Jordan, 2013; Mohan et al., 2016; Nguyen, 2016; Sharma et al., 2021;

Wickramage et al., 2015).



Though the literature claims that in low- and middle-income countries, the nutrition transition
has resulted in increasing rates of overweight and undernutrition, a significant proportion of
households in these countries experience undernutrition(Géa-Horta et al., 2016; Masibo et al.,
2020; Patel et al., 2020; Pomati et al., 2021; Wojcicki, 2014). In India, 35.7% of children
under-five years are underweight, 38.4% are stunted, and 21% are wasted, and a quarter of
women in the reproductive age are underweight (I1PS & ICF, 2017). Previous studies have
shown that maternal undernutrition increases the risk of undernutrition in children below five
years (Adekanmbi et al. 2013; Akombi et al., 2017; Akombi et al., 2017a; Yisak et al. 2015).
To ensure optimal cognitive growth and overall health and development, it is essential to

address the challenges of malnutrition among stay behind wives and children.

Previous studies have not controlled for the type of migration. The studies on health that have
investigated the migration status, typically focused on the stay-behind children, provide
contradictory findings. For example, Ban et al. (2016) found that the stay-behind status was
not associated with stunting among children aged three and below in China. Islam et al
(2018) found that parental migration was a significant protective factor for child
undernutrition in Bangladesh, with children who were cared for by their fathers had higher
odds of stunting. They argue that remittance could be associated with better nutritional status
among these children. In Tanzania, parental migration to urban areas and especially to large
cities was significantly associated with improved child growth (Cockx, 2021). In a study in
China with 141,000 children in ten provinces, the stay-behind children fared comparatively
better on health, nutrition, and educational parameters as compared to those staying with both
non-migrant parents (Zhou et al., 2015). In another study from China, there was no
significant impact of parental rural to urban migration on the children's height though an

improvement in their weight was observed (Mu & Brauw, 2015). Few studies argued that



stay-behind status is not associated with the risk of undernutrition among children. For
instance, a study from the Philippines and Vietnam highlighted that there was no general
advantage of migrant parents on the stay-behind children's stunting (Graham & Jordan,
2013). While another study found that the father's migration has a negative impact on the
child's nutritional status, the inward remittance had no significant influence on the stature of
the stay-behind children (Davis & Brazil, 2016). In Sri Lanka, the prevalence of underweight
was higher among the stay-behind children as compared to those from non-migrants families

(Wickramage et al., 2015).

In Indian settings, we have come across only two studies that have found an association of
migration with the nutritional status of children. Lei et al., 2020 found a stark differential in
the nutritional status of current and returned migrants. They found that children of returned
migrants had lower BMI and height as compared to their counterparts. Contrarily, the father's
absence was concomitant with lower height and BMI in communities with a high level of
socioeconomic development but not in less developed communities. Rahaman et al., 2012,
found that in eight low socioeconomic Indian states, the father's migration had no significant

effect on the nutritional outcome of stay-behind children except underweight.

There are no national studies on the nutritional status of stay-behind wives in India. Further,
the co-existence of at least two household members with undernutrition that put these migrant
households at higher risk of vulnerability remains unexplored in India. Therefore, the aim of
this study is to understand the co-existence of maternal and child undernutrition by the type
of migration in India. Therefore, this study can be an essential contribution to the field of
nutrition research.

Methods

Data



The data used in the present study is from the India Human Development Survey (IHDS),
which was conducted during 2011-12. It was jointly conducted by the University of Maryland
and the National Council of Applied Economic Research (NCAER), New Delhi. This survey
covers a range of topics, including health, education, economy and family. It is a nationally
representative survey covering 27,579 rural and 14,573 urban households, spreading across
all the states and union territories (except Andaman & Nicobar Islands and Lakshadweep).
The rural sample was drawn using stratified random sampling. The urban sample was a
stratified sample of towns and cities within states (or groups of states) selected by probability
proportional to population (PPP). Details regarding sample selection and sampling can be
obtained elsewhere (Desai et al., 2015). At least one eligible woman aged 15 to 49 years was
interviewed from each household. One respondent in a household was selected using a
standard random number procedure if the household included more than one eligible woman.
Height and weight measurements were obtained for children under age 5, aged 8-11 years,
their mothers, and other available household members.

Our study uses the data for 18,677 children aged 0-5 years. As shown in Figure 1, nearly 22%
of the respondents were excluded due to missing height data or implausible height for age
values. Another 6.7% of the sample was excluded due to missing information related to their
mothers. Due to missing father’s information, including the migration status, nearly 2% of the
sample was further excluded. Removing the cases with missing values on the other variables

of interest further reduces the analytical sample to 9,182 mother-child dyads.
Dependent variables

The nutritional status of children aged below five years was assessed through anthropometric
measurement, using age and gender-specific World Health Organization (WHO) standards

(de Onis et al., 2007). Stunting is defined as a height-for-age z-score below —2 SD from the



median of the WHO reference population. Maternal nutritional status is assessed using body

mass index (BMI), which was defined as the ratio of weight in kilograms to the square of the

height in meters (kg/m2). A BMI below 18.5 kg/m? indicates maternal undernutrition.

Mother-child pairs were formed for underweight mother-stunted child.

Figure 1: Flow chart for the mother-child pair sample, IHDS, 2011-12

Mother-child pair (n=13,376)

Final sample (n=9182,
68.6%)

Excluded due to child missing/exclusion criteria
(n=2996, 22.4%)

(i) Missing height (n=1490, 11.1%)

(i) Height for age beyond biologically plausible scores
(n=1506, 11.3%)

Excluded due to mother's missing/ exclusion criteria
(n=902, 6.7%)

(1) Missing anthropometric data (n=97, 0.7%)
(i) Currently pregnant (n=805, 6.0%)

Excluded due to father's missing/exclusion criteria
(n=280, 2.1%)

(i) Father not alive (n=54, 0.4%)

(ii) Missing migration information (n=93, 0.7)
(iii) Wrongly classified (n=25, 0.2)

(iv) International migrants (n=108, 0.8%)

Excluded due to missing on other variable of interest
(n=16, 0.1%)




Independent variables

The main independent variable the 'migration status of father' is categorised into three groups:

1) A father who has been living in the household for more than six months during a year
preceding the survey is classified as a non-migrant. Any local move by the fathers (within the

village) has been considered as non-migration.

i) A father who migrated for at least one month in a year to find seasonal/short-
term/temporary work, such as work in brick kiln/construction, construction, and tourism,
during the last five years preceding the survey and returned at the time of the survey is
defined as a seasonal migrant. They often migrate when there is less work in their village or

town and keep moving between origin and destination throughout the year.

iii) A father who is currently away from his household for purposes other than seasonal
migration is classified as a non-resident member permanent migrant, as referred to in the
literature (Lei et al., 2020; Nayyar and Kim, 2018). Our study excludes permanent migrants
who have migrated abroad and those who have migrated to another state in the same village.
The statistical models controlled for child characteristics (sex; male, female), maternal
characteristics, and household characteristics. Maternal characteristics include mother's age
(in years), education level (illiterate, up to the primary, up to secondary, higher secondary and
graduate and above), work status (not working, working). The socioeconomic status of the
family was captured using caste that captures the social hierarchy based on historical
discrimination experienced by certain social groups (scheduled castes, scheduled tribes, other
backward classes and privileged caste), religion (Hindu, Muslim and others) and poverty
status (poor, non-poor). Poverty status is calculated in the data based on the official Planning

Commission poverty line as of 2005 (Desai and Vanneman, 2015).



Statistical methods

We used univariate, bivariate and multivariable logistic regression for the analysis. Predictors
at multivariate models were reported in terms of ORs and 95% CI. Statistical significance
was considered at P < 0-05. The model I included the main exposure variable, the migration
status of father, model 2 controlled for confounders and the final model included the
interaction term of migration and poverty status. Sampling weights were applied to account

for the survey sampling design used in the IHDS.

Results

Out of the 9,182 mother-child dyads, included in the study for maternal underweight and
child stunting 9% (n=734) had seasonal migrant fathers, 9.9% (n=661) had permanent
migrant fathers, and 81.1% (n=7787) had non-migrant fathers (Table 1). The majority of the
sample were either normal weight mother-normal weight child or normal weight mother-
stunted child. Around 17% of the pairs had coexistence of the underweight mothers and
stunted children, whereas 5% had overweight mothers and stunted children. Around one-fifth
had malnourished mothers (either underweight or overweight) but a normal weight child.
Around 30% percent of the mother-child pairs belonged to poor households while 73.5%
resided in rural areas. About half of them were females (47.2%). More than one-third of the
mothers were illiterate (36.5%), whereas the majority of the mothers were not working
(85.5%). Around one-fourth of the mother-child pairs were SCs and a similar percentage

belonged to privileged castes. Also, most of them were Hindus.

Figure 2 presents the percentage of nutritional status of mothers and children by the migration
status of fathers usingbased on chi2 tests. We observed that the mother-child pairs with
seasonal migrant fathers have a higher prevalence of underweight mothers and stunted

children than the non-migrant households and households with permanent fathers. The



percentage of overweight mothers and stunted children is highest among those who have non-
migrant fathers followed by seasonal and permanent migrant fathers. Moreover, the
percentage of underweight mother-normal children and both normal were lowest among

those whose fathers migrate seasonally.

Table 1: The profile of mother-child pair, IHDS, 2011-12

Characteristics Percentage N
Migration status of the father

Non-migrant 81.1 7787
Seasonal migrant 9.0 734
Permanent migrant 9.9 661
Nutritional status of mother-child pair

Both normal weight 27.6 2621
Underweight mother-normal child 13.6 1247
Overweight mother-normal child 7.3 742
Normal weight mother-stunted child 29.1 2569
Underweight mother-stunted child 17.3 1499
Overweight mother-stunted child 5.3 504
Poverty status

Poor 29.2 2533
Non-poor 70.8 6649
Place of residence

Rural 73.5 6539
Urban 26.5 2643
Sex of the child

Female 47.2 4308
Male 52.8 4874
Parity mean [SD] 2.48 [1.65] 9182
Mother's age Mean [SD] 27.58 [5.10] 9182
Mother's education

Iliterate (no education) 36.5 3064
Up to Primary 14.6 1314
Up to Secondary 33.8 3283
Higher Secondary 7.8 805
Graduate and above 7.4 716
Mother's work status

Working 145 1338
Not working 85.5 7844
Caste

Scheduled caste 23.9 2233
Scheduled tribe 8.6 801
Other backward caste 43.1 3756
Privileged caste 245 2392
Religion

Hindu 81.1 7391
Muslim 15.0 1335
Others 3.9 456
Total 100 9182




Figure 2: Percentage of mother-child pairs by migration status of the father, IHDS,
2011-12

P<0.05
35.0 32.4 32.5

30.7
P<0.01
30.0 275
24.6
25.0 24.3
20.0
4 16. 15.6
15.0 13.51 '513.5 P<0.01
P<0.01
10.0
5.9
5.0
I1 ¢ I 2654

0.0 . .

Both normal Underweight  Overweight Normal mother- Underweight  Overweight
mother-normal mother-normal Stunted child mother-stunted mother-stunted
child child child child
ENon-migrant ®Seasonal migrant = Permanent migrant

Note: P values are based on chi2 tests

Table 2 shows the results of logistic regression analysis. The unadjusted regression model
(model 1) shows higher odds of the dual burden of undernutrition for households whose
fathers are classified as seasonal migrants. Once we included other factors in the model
(model 2) the dual burden of undernutrition among mother-child dyads is no longer
associated with migration status. In model 3, the interaction analysis is used to explore how
the association between seasonal migration and the dual burden of undernutrition is
moderated by the poverty status of the household which illustrated that mother-child pairs
that are poor non-migrants or with a seasonal migrant father had the highest odds of the dual
burden of maternal underweight and child stunting. The odds of simultaneous existence of
underweight mother and stunted child is higher in a family residing in rural than urban areas.

It is lower among the female child. The odds of an underweight mother and stunted child
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increase with the mother's increasing parity, whereas it decreases with the increasing age of
the mothers. The educational status of mothers has a negative association with the
undernutrition of mother and child. For instance, compared to the pairs where the mother had
a graduate and above education, pairs who had an illiterate mother had higher odds of dual
burden of undernutrition. The odds reduce to 2.06for those whose mothers had up to a
secondary level of education. Compared to privileged caste, those belonging to the STs and
the OBCs had higher chances of underweight mother and stunted child. The odds of dual
burden of undernutrition were more than two times higher among those belonging to the

Hindu and Muslims religion compared to others.

Table 2: Logistic regression assessing predictors of simultaneous existence of
underweight mother-stunted child by background characteristics, IHDS, 2011-12
(N=9,182)

Dependent variable- Mother underweight child stunted vs Others

Background characteristi
ackground characteristics =y s del | Model 1 Model 111

Migration status of the father (Non migrant®)
Seasonal migrant 1.60*** [1.25-2.05]
Permanent migrant 0.92 [0.68-1.25]
Poverty status (non-poor®)

Poor 1.34*** [1.12-1.60]
Migration status of

father#Poverty status (Non-

migrant#Non-poor®)

Non-migrant#Poor

Seasonal migrant#Non-poor

Seasonal migrant#Poor

Permanent #Non-poor

1.13 [0.87-1.46]
0.79 [0.58-1.08]

1.46%*** [1.2-1.78]
1.17 [0.83-1.66]
1.55%* [1.07-2.23]
1.03 [0.71-1.5]

Permanent#Poor 0.69 [0.42-1.13]
Place of residence (Urban®)

Rural 1.45*** [1.23-1.73] 1.44***[1.22-1.71]
Sex of the child (Male®)

Female 0.86 [0.74-1.01] 0.86 [0.74-1.01]
Parity 1.09** [1.03-1.16]  1.09** [1.03-1.16]
Mother's age 0.96*** [0.94-0.98] 0.96*** [0.94-0.98]
Mother's education (Graduate and above®)

Iliterate 3.45*%** [2.18-5.47] 3.44*** [2.17-5.43]
Up to Primary 2.46*** [1.55-3.93] 2.42*** [1.52-3.86]
Up to Secondary 2.07*** [1.33-3.22] 2.06*** [1.32-3.2]

Higher Secondary

Mother's work status (Not working®)

11

1.22[0.72-2.07]

1.22 [0.72-2.07]



Working 1.18[0.92-1.52] 1.18 [0.92-1.52]
Caste (privileged caste®)

Scheduled caste 1.24 [0.95-1.6] 1.23[0.95-1.59]
Scheduled tribe 1.63*** [1.17-2.26] 1.62***[1.17-2.24]
Other backward caste 1.24[0.99-1.54] 1.24 [0.99-1.54]
Religion (Others®)

Hindu 2.46%** [1.43-4.24] 2.46*** [1.43-4.25]
Muslim 2.40%** [1.34-4.3] 2.38*** [1.33-4.28]

Note: **p<0.05, ***p0.01

Discussion and conclusion

Our study is the first national study in India to show that the level of simultaneous existence
of undernutrition among mother-child dyads in seasonal, permanent and non-migrant
households. While the previous studies showed the co-existence of undernutrition, they have
not focused on migration status of the household. Our results show that the dual burden of
undernutrition is significantly higher in poor seasonal migrants compared to non-migrant
non-poor households, which was associated with level of poverty. The risk of clustered
undernutrition was also considerably higher among poor non-migrant households compared
with non-migrant non-poor households. Simultaneous undernutrition in mother-child pairs

was not observed when the fathers were poor permanent migrants.

While the current classification of migration serves the purpose of our study to some extent,
we argue that more details on migration are required to provide additional insights that could
be policy-relevant. For example, we classified non-resident members as permanent migrants
following the literature. However, the exact migration period is not collected in the survey
(Srivastava et al., 2020), which results in a lack of richness of information on this group.
Previous studies have found that with increasing duration of migration, a person's economic

status becomes better. We could not explore this dimension of migration due to a lack of data.

Our findings suggest that it is vital to classify migrant households into permanent and

temporary households even though both kinds of male migrants leave their wives and

12



children at the place of origin to migrate alone. This distinction is essential to understanding
the true nature of migration in India and its impact on nutritional status. Our study confirms
the findings that suggest that the permanent/semi-permanent migrants are generally
economically better off than temporary circular migrants (Keshri & Bhagat 2013). Our
findings indicate that compared to non-poor permanent migrant households, poor temporary
circulatory migrant households have significantly higher clustering of undernutrition. While
these temporary migrants migrate to overcome poverty, our results show that they don’t
successfully overcome it asthey are often engaged in informal jobs and have uncertain
employment conditions. They keep on shuttling between the place of origin and destination
and frequently switch destinations to make ends meet (Deshingkar & Farrington, 2009;
Keshri, 2020; Keshri and Bhagat, 2012; Kumar and Bhagat 2017). We believe that these men
have very high levels of precariousness and uncertainty of incomewhich is reflected in the

poor nutrition status of their wives and children.

Our study has other data limitations. For instance, it excludes migrant children who
accompany their parents during their seasonal migration. Also, migrant fathers who have

migrated seasonally and have not returned during the survey are not included in the survey.

The analysis also poses broader questions on the classification of seasonal and permanent
migrant workers in India. As the datasets that collect information on nutrition and health
often tend not to include information on migration, we recommend that information on

migration could be included on a regular basis to improve the quality of evidence.

To conclude, the current analysis highlights nutritional clustering and double vulnerability
among poor seasonal migrant households prior to the pandemic. Studies focusing on the
impact of COVID-19 on farming communities and women suggests that household food

expenditure and dietary diversity declined in these two communities. As seasonal migrants
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move to escape hunger and improve their household consumption, our research raises
furtherquestions on the nutritional vulnerabilities among seasonal migrant households during
the pandemic who lost their informal jobs during the national and regional lockdowns Policy
measures must focus on the nutritional vulnerabilities of seasonal migrant families to break
the cycle of the clustering of undernutrition that will impact the mother-child dyads across
their life course. Otherwise, the process of intergenerational transmission of poor health and
stunting will continue showing its impact and will act as a barrier to achieving the No Hunger

Sustainable Development goal.
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