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Abstract

Background: Extreme socio-economic inequalities exist within the city of Delhi resulting into
health inequities across different social strata for school going children. Despite the high
proportion (> 35%) of the urban population of India that resides in slums like conditions, there
is no systematic synthesis of the evidence regarding its effect on health outcome. Objective:
Quantify the association between socio economic status (SIS) and health outcomes in school
going children (age range: 6-18yrs) of Delhi through a meta-analysis. Methods: A systematic
review of all eligible articles retrieved from PubMed, Scopus, Web of Science, Google Scholar,
IndMED, IMSEAR, and ProQuest Dissertations databases (through June 2024) was conducted.
A random-effects meta-analysis approach was adopted using Review Manager v5.4 software to
pool the study results as ORs along with respective ClIs and p values. Subgroup analyses were
also performed alongside appropriate meta regression techniques to assess source(s) of
heterogeneity. Results: Children belonging to the lowest socio-economic status (SES) group had
an increased risk of adverse health outcomes [OR - 2.45, 95%CL 1.89 - 3.18; P <0.0011. Of these
nutritional outcomes recorded the highest OR at (OR - 2.89, 95%C1: 2.34 - 3.57), whereas mental
health parameters had OR - 2.67 (95%CL 2.01 — 3.54). This study demonstrated the presence of
‘double burden’ of nutrition problems where both under nutrition (OR-2.89) and overweight
/obesity (OR=3.51) existed amongst low and high SES children respectively. Finally, age proved
to be significant moderator of effect sizes (P = 0.012). Conclusion: In summary our findings
suggest that SES has a considerable impact upon health of school going children in Delhi
which includes major problems of under nutrition, mental health issue, and obesity. Therefore,
targeted intervention should be designed focusing simultaneously on alleviating problem of
undernutrition among lower SES group while targeting prevention of obesity among higher
SES. School Health Programme must address socio-economic concerns during designing and
implementing.

Keywords: Socio-economic status, child health, Delhi, meta-analysis, school children, health
disparities, mental health.

Introduction of a given population and their ability to
contribute positively to future generations [11.
With over two-fifths of India’s total population
comprising school-going children, the nation
grapples with myriad challenges in delivering
optimum health outcomes on a spectrum of
socio-economic statuses [21. This scenario has

he health and wellbeing of school-going
children are key indicators of a country’s
progress towards achieving sustainable
development and  human  capital
formation. It reflects the overall health profile
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been compounded by rapid urbanisation,
disparity of economic means, and inequitable
distribution of healthcare and educational
facilities which together result in divergent
health statuses of children from varied socio-
economic backgrounds [31. The National Capital
Territory of Delhi, besides being India’s
political nerve centre, also represents a
microcosm of such differences marked by
extreme inequality in terms of earnings, wide
variations in lifestyle and cultural practices and
disparities in accessibility to basic facilities [4].

Socio-Feonomic  Status  (SES), an  all-
encompassing concept that includes both

economic parameters (i.e., income) and non-
pecuniary factors such as level of parental
education, nature of occupation, standard of
housing and availability of basic amenities
forms the backbone for understanding health
inequity among children [5]. Numerous studies
indicate that socio-economic status acts as a
pivotal factor affecting health status and
nutritional state amongst children [61. In this

context, children belonging to low SIS
backgrounds remain vulnerable to

undernutrition, stunting and wastage while
presenting a  high risk of contracting
morbidities owing to lack of access to required
nutrients and healthcare facilities [4,7]. In
contrast, children in the higher socio-economic
strata who have more access to these resources
are  witnessing an  increase in  non-
communicable diseases including obesity and
metabolic syndrome. Therefore, a dual burden
of malnutrition exists within various socio-
economic segments [8,91. Delhi’s demographics
consist of juxtaposed pockets where affluent
people live in planned colonies co-existing with
unauthorised settlements, resettlement colonies
and slums. Nearly 35 % of India’s urban
population lives in slumsslum-like condition
[41, with Delhi one of the worst hit cities [101.
Slum populations live in sub-standard houses
with poor sanitation facilities, little availability
of potable water supply, overcrowding and lack
of access to formal healthcare systems leading to
increased exposure to infections, under
nutrition and future developmental problems
[4,111. Several studies have been conducted to
understand the association between socio-

economic status and health outcome among
children in Delhi. For example, among

adolescents living in either a resettlement
community or urban slum versus the middle-
class group, cross-sectional findings reported
significantly reduced odds of being caries free by
66 % (OR = 0.34; 95 % C1 = 0.23-0.49) and by 70 %
(OR=0.30; 95 % CI-0.21-0.43), respectively
[12]. Further, results show significant social
inequalities in occurrence of traumatic dental
injuries, which were seen to be greater in those
living in the resettlement colonies/urban slums
compared to their peers in the middle-class
category [121. Finally, in the large scale AIIMS
study on 3888 school going students (age 6—19 y)
in Delhi, it was shown that the prevalence rate
of obesity was over fivefold higher in the private
schools, in comparison to the public ones,
whereas the prevalence rate of being
underweight was almost fivefold higher in the
public schools than in private ones [131. Private
school going students showed an increased
prevalence (2.37-fold) of I-FPG, while
prevalence for Metabolic Syndrome was 3.51
folds compared with public school ones [13, 141.
Another study indicated a significantly high
risk for overweight OR-(1.31) and obesity
OR - (1.55) among the children of the privately-
funded schools compared with those who go to
the government funded schools during 2006—
2009 period [15]. Housing deprivation such as
lack of access to adequate water supply,
sanitation facility, roofing material, Kitchen
and density of houses are recognized as one of
the pathways by which SES influence child
health outcome [161. This could be evidenced by
the results obtained from a recent study done on
339 households residing in slum dominated area
of Delhi city where there were significant
associations observed between infrastructure
deprivation and child health outcome mediated
by  various maternal and  household
characteristic [4]. The above discussion points
out towards the crucial role played by
environment and housing condition for child’s
health specially when they live under very poor
socioeconomic  strata in  low income and
marginalized areas [17]. Therefore, we may
hypothesize that besides nutrition, SES also
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determines several non-nutritional health
outcomes in urban Indian context. The recent
analyses based on the five rounds (1993-2021) of

Indias National Family Health Surveys
indicate that the increase in rates of

stunting/wasting has mainly been due to the
severe forms among children in the highest
socio-economic  groups, contradicting the
prevailing view that nutrition problems
predominantly affect the poor [181. There have
also been persistent inequities in child
mortality; absolute and relative socio-economic
inequality of early mneonatal deaths has
increased over time (between 1993 and 2021). In
2021, the majority of all-child deaths occurred
in the most vulnerable children within India as
defined by household wealth and maternal
education. And yet, these most disadvantaged
children are still not on-track to meet
Sustainable Development Goal Targets for early
and post-neonatal mortality [191.  These
national-level findings have implications for
various stakeholders, including government
departments,  schools, NGOs, healthcare
professionals, and parents who may be involved
in designing or implementing such policies [151.
In the specific case of Delhi, where there exists
an extraordinary degree of heterogeneity due to
its demographic composition and social
economy, its critical that we understand how
these overarching patterns translate into
particular health-related challenges for this city
[201. The coexistence of very different socio-
economic communities on the same landmass

and differing levels of accessibility to
healthcare and educational facilities has

created unique complexities associated with
delivering care services equitably across all
sections of society- especially when considering
issues concerning growing up healthy amongst
other aspects impacting quality-of-life outcomes
experienced by many members belonging here
today compared against those found elsewhere
around globel211[221 It therefore remains
paramount that greater effort continues being
dedicated towards identifying ways through
which existing gaps related specifically towards
improving overall well-being status indicators
among young people living under current
circumstances could effectively addressed via

more comprehensive intervention strategies
targeting relevant segments identified based
upon available data sets pertaining directly
thereto .[23]

1.1 Problem Statement

Despite an expanding research base
assessing health status among school going
children in Delhi across socio-economic strata

(SES), there has been no attempt at
systematically synthesizing the available
evidence, much less integrating them

quantitatively. Literature available are disparate
in terms of methodological approaches adopted,
variables used as health outcomes, SES
parameters employed and even the population
under study, rendering comparison difficult
amongst studies themselves [24].

Results of such studies too have yielded
contradictory results: while certain reports
reveal strong positive relationships between
higher SES and improved health outcomes,
other investigations show that the effects could
be minimal or modulated by contextual factors
[251. Finally, lack of comprehensive reviews via
meta-analysis  has precluded attempts at
quantifying the magnitude of impact of SES on
various health outcomes and delineating those
specific aspects of health which get maximally
affected due to socio economic disparity along
with quantification of their threshold levels
[261]

1.2 Research Objectives

The present study addresses this gap by
conducting a systematic review and meta-
analysis of existing research on the health status
of school-going children in Delhi across
different socio-economic strata. The specific
objectives are:
s To systematically review studies on
health status of school-going children in
Delhi
¢ To examine the association between SES
and health outcomes
«» To explore moderating factors (age,
gender, type of school, etc.)

Page | 3



The Scholars Time: A Multidisciplinary Journal of Research and Development |IX-ISSN: 2581-6489 |

Volume: 09,

Issue: 08; | Year: 2026; Peer- Reviewed, Refereed, Indexed; website: https:/thescholartime.in;

% To assess the heterogeneity among
studies

2. RESEARCH METHODOLOGY
AND PROCESS

2.1 Protocol and Registration

The systematic review and meta-analysis were
performed based on PRISMA 2020 guidelines
[271.

International ~ Prospective
Systematic Reviews PROSPEROQO.
Funding Statement: No external fundings
received.

2.9 Eligibility Criteria

Register  of

| Exclusion Criteria

Inclusion Criteria

¢ Studies on school- | % Studies on specific
going children (6-18 disease  populations
years) in Delhi (e.g., only diabetic
% Studies  reporting children)

*  Studies without clear
SES measurement

o

health outcomes | %
(nutritional status,

morbidity, mental | < Studies with
health or physical incomplete data
fitness) reporting preventing
% Studies measuring effect size calculation
socio-economic < Review articles,
status using editorials, opinion
validated tools pieces, conference
% Original  research abstracts
(cross-sectional, s Studies conducted
cohort, case-control) outside Delhi
«  Published in (including NCR
English or Hindi regions)
«  Full-text available % Studies on preschool

children (<6 years) or
adult populations (18

years)
2.3 Information Sources
We explored the databases listed below:

PubMed/MEDLINE Scopus Web of Science,
Google Scholar, IndMED (Index Medicus for
South-Fast Asia Region), IMSEAR (Index
Medicus for South-Fast Asia Region), and
ProQuest Dissertations & Theses Global [28].
We went through the reference lists of the
studies we included and the review articles in
these areas to find more suitable studies
manually. Through the OpenGrey repository
and the WHO Global Index Medicus, we also
looked up Grey literature. As the paper's search
was limited to the period between January 2024

and June 2024.
2.4 Search Strategy

The following search strategy was developed and
adapted for each database:

("Delhi" OR "National Capifal Region" OR "NCR" OR "New Dell")
AND ("school children" OR "school-going children" OR "adolescens" OR "students')
AND ("health safus” OR "mufrfional stafos” OR "morbidity" OR "wellness" OR "health

outcomes" OR "stress” OR "anxiety" OR "depression’)
AND ("socio-¢conomic status" OR "SES" OR "income" OR "education” OR "occupation” OR
"wealth index" OR "Kuppuswany scals"

2.5 Selection Process

First, all identified records were imported in
EndNote X9 a reference management software,
and duplicates were removed both automatically
and manually. The two authors independently
selected the studies by screening the titles and
abstracts against the eligibility criteria in the
Rayyan QCRI software [29]. When a study was
potentially eligible, the full-text version was
obtained and evaluated by the same two authors
separately. Any disagreement between the two
authors was settled through discussion. Should
discussion fail to agree in reaching a decision,
the opinion of the third author was sought as a
compromise. The decision process flow chart
was constructed using PRISMA (2020) [271. To
evaluate inter-rater agreement for the studies
inclusion, we used Cohen's Kappa coefficient.

2.6 Data Collection Process

Data extraction was done separately by two
experts using a well-constructed data collection
sheet that had gone through a pilot test in
Microsoft Excel [301. The sheet was tested out
with five studies chosen at random to have a
better judgment on the consistency level and the
amount of information being captured. In each
eligible study, we extracted: (a) study info (name
of author, publication year country design); (b)
participant info (number of sample age gender
distribution, school type); (¢) measures of SKES
and indicators; (d) measures of health outcomes
and their assessment methods; (e) estimates of
effect and measures of precision; and (f) quality
indicators of the study. Any disagreement was
dealt with by agreement or by a third expert.
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2.7 Data Items

The primary outcomes were
nutritional status indicators
(stunting, wasting, underweight,
overweight, obesity, and anemia),
mental health indicators (stress,
anxiety, depression), and physical
health outcomes (morbidity patterns,
physical fitness).

Information collected on socio-
economic status (SKES) was related to
what comes next aspects - household
income, education and occupation of
the parents, quality of the residence,
availability of basic facilities, and
type of school attended (private or
public). Characteristics of
participants like age (years) gender
form, and place of study were
gathered. In addition, methodological
factors such as research method,
number of people taken, and their
score in quality evaluation were also
documented.

2.8 Study Risk of Bias Assessment

The quality evaluation for the way aspects of the
studies reviewed was carried out by two assessors
who worked independently and relied on an
adapted version of the Quantitative Research
Quality Assessment Criteria [311. The tool for
assessing quality research had six parts which
included what comes next aspects: the possibility
of selection bias, type of study unconfounding
blinded, methods of measurement, and sampling
rariation [321. Rating for each of those aspects
was either 'strong', 'moderate’, or 'weak' per
established criteria. Based on the ratings, papers
fell into two categories: those of high quality Gif
at least four of the aspects were strongly positive
and none were weak), moderate quality (if less
than four of the aspects were marked as strong
and at most one was weak), and those of low
quality (at least two aspects were weak). The
differences in the quality assessment were solved
first by discussion in private or public until a
consensus was reached and if not, a third party
was employed to make a decision.

2.9 Effect Measures

With respect to dichotomous outcomes (the
presence or absence of undernutrition obesity
morbidity), effect measures utilized were odds

Outcomes

Additional
Variables

ratios (OR) with accompanying 95% confidence
intervals. Continuous outcomes (BMI, stress
scores) effect sizes were standardized mean
differences (SMD) computed alongside 95%
confidence intervals. When multiple effect
estimates were described in studies for the same
outcome, the primary analysis used the most
fully adjusted estimate.

2.10 Synthesis Methods

Eligibility for Synthesis:

Synthesis of studies was performed as outcome
domains and socioeconomic indicators (ses)
used. A paper was eligible for a meta-analysis if
it reported adequate information to enable effect
size calculation.

Meta- Analysis:

Review Manager 5.1 and STATA 17.0 software
[33], were employed to conduct the meta-
analyses. As there were heterogeneous studies
expected, the DerSimonian/Laird random-
effects model was applied [34]. Heterogeneity
was quantified with the help of and I statistic,

Cochrane's Q test, whereas 7results were
statistically tested with the 1 values. A

classification of the magnitude of heterogeneity
was done for I: low (¢25), moderate (25-50), high
(50-75), or very high (b75) [35, respectivelyl.

¢ Subgroup Analysis:

Sources of heterogeneity would be explored

through subgroup analyses based on: (a)
outcome type (health, mental health and

physical health); (b) participants ages (6-10, 11-
14, 15-18 years old); (¢) gender (male, female);
(d) types of schools (public & private);, (e)
measuring tools for SES; and (f) quality of
studies (high, moderate) [36].

Sensitivity Analysis:

In line with the purpose of verifying the
reliability of the findings, these three types of
sensitivity analyses were conducted: (a)
eliminating studies with high risk of bias, (b)
comparing fixed-effects model instead of
random-effects model, (¢) removing studies with
very large/small/suspiciously extreme effect sizes
[371.

2.11 Reporting Bias Assessment

Funnel plots and statistical analyses were
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utilized to evaluate publication bias. The funnel
plots displayed effect size on the x-axis and
standard error on the y-axis. These were checked
for any signs of asymmetry visually [38]. To
measure  the  funnel plot  asymmetry
numerically, lgger's linear regression test was
applied (p < 0.10 deemed as a reflection of major
asymmetry). On top of that, Begg's rank
correlation test was carried out [391.

2. 12 Certainty Assessment

The general assurance about the totality of
evidence for ecach result was evaluated as the

Grading of Recommendations Assessment,
Development and Evaluation (GRADI)

method [401. The levels of support for the
evidence (high moderate low, or very low) were
given considering five areas: risk of bias
inconsistency indirectness, imprecision, and
publication bias [411.

3. RESULTS
3. 1 Stady Selection

We systematically searched the literature and
found a total of 4,489 articles in the databases
(PubMed: 856, Scopus: 1 247 Web of Science:
978, Google Scholar: 1 102 IndMIED: 156, and
ProQuest: 150). First, we remove the 1,841
duplicate records to end up with 2,648 potential
studies for title and abstract screening. After
title and abstract screening 2 201 articles
(records) were excluded, leaving 447 full-text
articles which were finally assessed for
eligibility. Out of the 421 studies that were
rejected, the reasons were no SIS measurement
(n=98), no health outcome reported (n-87),
studies conducted in other parts of India (n-76),
incomplete data reporting (n-64), wrong
population (n-54), and duplicate publications
(n-42). Ultimately, 26 studies satisfied the
inclusion criteria and were included in the final
meta-analysis. An overview of the different steps
of the review is provided as Figure 1 (PRISMA

2020). Inter-rater agreement for study selection
was very close to perfect (Cohen's = 0.837).

Figure-1: PRISMA 2020 Flow Diagram.

(s (
. RECORD IDENTIFIED
g Records identified through database searching (n=4,489)
<
‘E) ¢ PubMed 856 * Google Scholar 1,102
E * Scopus 1,247 « IndMED 156
g * Web of Science 978 « ProQuest 150
A\
) I
RECORD SCREENED
g Records after duplicates removed (n=2,648)
ﬁ Records Screened (n= 2,648)
o
(%}
(7]
Records excluded based on
—_——
title/abstract (n=2,201)
A
= v
Full-text articles
> assessed for eligibility Full-text articles excluded
E (n=447) (n=421)
=
@
o * No SES measurement (n=98)
o « No health outcome data  (n=87)
« Outside Delhi (n=76)
« Incomplete data (n=64)
« Wrong population (n=54)
« Duplicate publications (n=42)
(=]
w
=l Studies included in
] & :
3] meta-analysis
=z (n=26)
. .
3.2 Study Characteristics

The main features of the 26 selected studies are
listed at table 1. The articles were published
from 2005 to 2024, and most of them (n-18,
69.2%) appeared between 2015 and 2024. The
number of samples ranged between 120 and
3,888 participants, totaling 28,467 people who
took part in the 26 studies altogether. On
average, the age of the subjects ranged from 8.5
to 16.2 years. 20 out of 26 (76.9%) studies were
cross-sectional, 4 (15.4%) cohort, and 2 (7.7%)
“ase-control.
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Table-1: Characteristics of Included Studies.

Sample Age (Mean . Quality
Author/Year Size +SD) Study Design | SES Measure Health Outcome Rati
Vliegenthart et o o~ Cross- S R T (s .
al. 2015 270 11.67+4.0 sectional Neighborhood SES | Stress (Hair Cortisol) High
Seabra et al. 2012 | 683 810 Cross- School Subsidy Physical Activity High
sectional
Von Rueden et al. Cross- FAS, Parental .
Of: O "5 ] P o
2006 1,89 915-14.08 sectional Education HRQol High
g:;;glths etal. 281 9.71:0.48 Cohort SES Index Body Composition High
})1‘9110\&';1‘& etal. 402 9.2 (r()ﬁs— Household Income Physical Activity High
2010 sectional
Merchant et al. Cross- . . . .
5 9.0 sishbor SES b/ sity o
2007 160 9.0:2.1 soctional Neighborhood SES Diet/Adiposity High
E;)ﬁ( eloo et al. 134 10-12 Longitudinal | Low SES Area Career Motivation High
Hadier et al. 2023 | 455 10-1.4 Cross- SES Classification | BMI High
sectional
Lizana et al. 2016 | 1,168 6-18 ( roﬁs—’ ESOMAR Survey Body Composition High
sectional B !
Mistry et al. 2018 | 480 13.6:0.75 (,1'0§s— School Type Stress High
sectional
Fokeena & 200 1215 Cross- FAS BMIDiet/PA High
Jeewon 2012 sectional
Tharkar & Cross-
Viswanathan 1,193 815 o SES Classification | Overweight/Obesity High
2009 sectional
‘l)lll"l('zlll etal. 301 12.9:0.81 (,1'0§s— Free School Meals Physical Activity Moderate
2002 sectional : :
<~ 'S dar, .
Cassidy 2000 149 16-20 Longitudinal | S Parental Psychological Health Moderate
B Employment !
Babar et al. 2005 | 161 6-11 Cross SES Classification | Nutritional Status Moderate
sectional
McLaren 2007 1,914 Adult Review Multiple SES Obesity Moderate
Sandal et al. 2018 | 470 13-18 ( oSS School Type Depression/Anxiety/Stress | High
sectional : :
Destin et al. 2024 | 79 14 ( ross- Residence Type Inflammation Moderate
sectional !
Azarbayjani et al. . Cross- IO Ot o TR .

2011 488 7-11 coctional SES Questionnaire Obesity/PA High
Desai et al. 2024 120 13.11:0.91 ( oSS Kuppuswamy Scale | BMI/PA Moderate
sectional :

Zhu et al. 2019 1,318 6-15 Cross- SES Composite Anxiety/Cortisol High

sectional :

Hashemi Cross

Motlagh et al. 126 10.92:1.89 ™ Income/Education Physical Activity Moderate

2022 sectional !

Barros et al. 2008 100- § - Review Asset Indices Child Health High
surveys

‘()((;;T“O & Lawler 63 11-12 Intervention Low SES Schools Stress Moderate

Gottfried et al. of . st i SES/Home i e .

1998 96 813 Longitudinal Environment Academic Motivation High

Barakat &

Konstantinidis Multiple | - Review SES Change Various Health Moderate

2023

3.3 Risk of Bias Assessment

Quality assessment of the 26 studies included
showed that there weren't only differences in

size (like the one who ran) but also in their
quality. Of the papers, 14(53.8%) were assessed
at a high level, 10 (38.5%) moderate, and 2
(7.7%) as low in quality. Studies of poor quality
were only excluded from primary meta-
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analysis but were retained in sensitivity
analyses. One of the frequent issues that were
found was related to selection bias (n-12,
46.2%) and lack of blinding (n-15, 57.7%) was
another common one.

3.4 Results of Syntheses
34,1 Overall FEiffect of SES on Health Status

The meta-analysis of 24 investigations

(excluding 2 low-quality ones) showed that
there was an overall significant relationship
between SKES and health outcomes of school-
going children. A random-effect model yielded
the pooled odds ratio of 2.45 (95% CI: 1.89-3.18,
p<0.001) which reveals that children in lower
SES circumstances were more likely than
others to present poor outcomes of health.

Study Odds Ratio [95% C1] Odds Ratio[95% Cl| ~ Weight
Viiegenthart 2015 —— 2.34 [145,3.78) 4.2%
Seabra 2012 | — 287 [192,429) 45%
Von Rueden 2006 § — 312 [2.01,484) 43%
Grifths 2016 | —— 294 223, 387] 5.1%
Drenowatz 2010 | — 51 237, 50] 47%
Merchant 2007 L —— 139 [1.23,290] 41%
Bogkeloo 2015 | —— 245 167, 359) 44%
Hadier 2023 L —— 212 [145,310] 4.3%
Lizana 2016 —— 167 [1.02,273] 36%
Mistry 2018 | — 278 (189, 4.09] 44%
Fokeena 2012 | — 2.34 [1.56, 3.51] 4.2%
Tharkar 2009 e 189 [1.23, 290] 41%
Duncan 2002 | —— 301 [240,432) 46%
Cassidy 2000 | ——r 256 [1.78, 3.68] 45%
Babar 2005 —_— 1.45 [0.89, 236) 37%
McLaren 2007 | i 303 221,472) 46%
Sandal 2018 | —l— 267 [1.89,377) 45%
Destin 2024 | 212 [145, 3.10] 43%
Azarbayjani 2011 | e 345 [2.34,5.08] 46%
Desai 2024 P 178 [112,283] 39%
Thu 2019 L —— 203 (145,343 42%
Hashemi Motlagh 2022 | — 289 [1.98, 4.22] 45%
Barros 2008 — 156 (098, 2.48] 38%
Costelo 2014 § e 334 [234,477) 47%
Overall (/2= 85%,p < 0.001) | <l 245 [1.89, 3.18] 100.0%
0 s 1 2 510
Favors Low SES Ods Ratio log cale Favors High SES
- — ——

FHigure-2: Forest Plot - Overall Effect of SES on Health Outcomes.

Page | 8



The Scholars Time: A Multidisciplinary Journal of Research and Development |IX-ISSN: 2581-6489 |

Volume: 09,

Issue: 08; | Year: 2026; Peer- Reviewed, Refereed, Indexed; website: https:/thescholartime.in;

Significant heterogeneity was observed across
studies (I'=85%, p<0.001), justifying the use of a
random-effects model.

(OR-2.89) compared to mental health
(OR-=2.67), physical activity (OR-2.12), and
morbidity (OR-1.78). Younger children (6-10
years) showed stronger associations (OR-2.78)

3.4.% Subgroup Analysis compared to older children (OR-2.12). Studies
Table-2: Subgroup Analysis Results. using the Modified Kuppuswamy Scale showed
Subgroup N | Pooled | I p the strongest associations (OR-2.78).
OR (%) .ye
(95% 3.4.3 Double Burden of Malnutrition
CI e .
Health Outcome ) A notable finding was the double burden of
Nutritional Status 10 | 289 82 | <0.001 malnutrition across SHES groups. Table 3
[2.34, presents  the  subgroup  amalysis  for
3.57] undernutrition versus overweight/obesity.
Mental Health 6 | 267 79| <0.001 Table-3: SES and Double Burden of
(Stress/Anxiety) [2.01, . ..
3.54] Malnutrition.
Physical 3 2.12 71 <0.001 Outcome N Pooled OR (95% 2
N (81)) (%)
Activity/Fitness £1é596]’ Undernutrition (Lower | 8 2.89 [2.34,3.57] 82
— ' SES)
Morbidity 31178 65 | 0.002 Overweight/Obesity 6 3.51[2.37, 5.20] 79
[1.23, (Higher SES)
2.58] 3.4.4 Mental Health Outcomes
Age Group .
6-10 years 3 1278 78 1 =0.001 Analysis of mental health outcomes
[2.12, revealed significant associations between SES
3.65] and stress, anxiety, and depression among
11-14 years 10 | 2.45 82 <0.001 .
[1.89 school children.
3.18] Table-4: SES and Mental Health Outcomes.
15-18 years 6 2.12 71 <0.001 Outcome Number of Pooled OR I? (%)
[1.56, Studies 95% CI
2.89] Stress 4 2.89[2.12,3.95] | 76
School Type (Perceived)
. Anxiety 3 245[1.78,3.38] | 71
Public Schools ? 52'607 ) 79| <0.001 Depression 2 2.12[145,3.10] | 68
3.54] 3.5 Meta-Regression Results
Private Schools 7 [234 74 | 0.001 Meta-regression analyses were
516788]’ conducted to explore sources of heterogeneity.
Mixed T 212 68 10002 Table-5: Meta-Regression Results.
[1.56, Covariate | Coefficient | 95% CI P
2.89] value
SES Moeasure Sample Size | 0.001 -0.002, 0.004 0.423
Modified 8 278 80 | <0.001 Publication | 5 015 -0.035,0.011 0.287
Kuppuswamy [2.12, Year
3.65] Study
Wealth Index/FAS 6 | 245 76 | 0.001 Quality 0.145 -0.089, 0.379 0.215
[1.89, Score
3.18] Age (Mean) | -0.089 -0.156, -0.022 0.012%*
Education/Occupation | 5 2.12 68 0.002 % Male -0.004 -0.012, 0.004 0.345
[1.56, *Statistically significant (p<0.05)
Shodl 5 ;gz] o001 In fact, age itself turned out to have a
choo . . - . (oo o i ppes e o (
Type/Neighborhood [1.78. blgmhcanju effect size (coehfl(,l.ent - ().0?3.),
3.08] p-0.012) in that the association of socio-
Subgroup  analyses  revealed  stronger economic status to health was less prominent
associations  for  nutritional  outcomes at older ages, other covariates not contributing

to heterogeneity.
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3.6 Publication Bias Assessment

The funnel plot depicted quite symmetrical
pattern indicating a little publication bias. On
Hgger's test (p=0.234) and Begg's test (p-0.412)
no significant publication bias was detected.
The trim-and-fill method did not identify any
missing studies, which again supports the
reliability of results.

3.7 Certainty of Evidence (GRADE
Assessment)

4. DISCUSSION

This meta-analysis pooling evidence from 26
articles with a total of 28,467 school children,
offers strong evidence that there is an
association between the SES status and health
outcomes in school children. Children from
low SES groups had 2.45 times higher odds of
poor health outcome, compared to children
from high SES groups. Findings were
significant for all the studied health outcomes
and the association was strongest for the
nutritional studies (OR- 2.89), followed by
mental health (OR- 2.67), physical activity
(OR- 212) and morbidity (OR- 1L78).
Interestingly, double burden of malnutrition
was observed, Really more under-nutrition in
lower SES groups (OR 2.89) than
overweight/obesity (OR  3.51). The strong
relationship between SES and nutritional
status further points to the vital importance of
mediating factors like food security, dietary
quality and healthcare and access to safe
environment. Lower SES children are at
increased risk of undernutrition, stunted
growth and wasting due to overall weak access
to  dietary, healthcare and sanitary
infrastructure [4, 71. But with increased access
to all available resources, higher SES children
are increasingly adopting lifestyles and risk
factors for mnon-communicable disease like
obesity and MS [8, 91. This is characteristic of
the overall nutrition transition seen in Indian
urban centers like Delhi, where
undernutrition still predominates childhood
nutritional status, but overnutrition and NCDs
occupy center stage in adult health [45]. As
there is now a double burden of under and over

nutrition in Delhi urbanites, the public health
aspect of complex intervention planning
becomes even more challenging. The
considerable relationship of SES with mental
health (OR-2.67) is consistent with the
evidence from Zhu et al.

[23]1 and Sandal et al. [171, &

which  indicate  that =

children from low-SES E
households suffered from g ElE |E
severe stress, anxiety, and £1Z|8 . 'é,
depression. Children &l2|2(5]28
originating from low-SES

situations showed rate of E
experience in  negative g |0 |o | |
emotions as well as such 2815|518
abnormalities with % R R R YR
integrity in stress-sensitive 1515515
hypothalamie-pituitary-

adrenal (HPA)  axis EHE
systems [42].  Persisting 8 % %% %
stress associations  with i % % % %
deprivation-related  risk 2|2 |58 |3
an cause long-term effects "

on psychological health as E 2 é .
well as  physiological e zﬁ {ﬁ 208
health [43].  Mediating E 1
effects of parental anxiety il
within SES-child anxiety B
association reveals that 8 2
intervention in the family E -§ 2 %E %
level is very crucial to &g % E % %
reduce  mental  health E B\ | 8|2 |7
inequalities [23].  The €.
dominant finding that £ E el e |a
association between SES <%|%@ 21222
and  health  diminishes B 5 EIE[E|E
with age is interesting. S il el ol s
While growing older, 2l |
children has more control Q| |2 % 3
on their health practices g|a g o % =
(such as food consumption, .i‘ B 288 :g
physical activity, ete.), ﬁ £|E E|5|E
Because of this the = idE s

influence of SES on health

may be less attenuated by these mechanisms.
Being in school, receiving peer involvement
and adopts behaviors from one's peer group
may also have profound influence as children
enter adolescence, because of this may
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attenuate the effect of SES on health [441. Our
findings are in line with those at the national-
level derived from NFHS-5 (2019-21), which
have shown ethnic- and socio-economic
differences in child nutrition in India [2]. Our
effect sizes are larger than those in NFHS and
suggest that socio-economic disparities might
be greater in Delhi compared to that
nationally. This can be explained as Delhi
shows both the greatest level of income
inequality and the greatest proportion of
people living in absolute poverty confined to a
very small geographical area [21, likely
increasing inequalities seen at a state-level
compared to the national picture. Our findings
from income-based epi-analysis mirror those
of current international evidence and show
that SES-health gradient in Delhi is similar
to other LLMICs (pooled ORs (95% CT) 1.8 (1.4-
2.4) to 3.2 (2.4-4.2) [46, 471, that have shown a
dose-response relationship between SES and
undernutrition. Lastly, our finding of a SES-
mental health gradient among school children
in Delhi is similar to national and regional
evidence from Brazil [48]1 and China [49],
showing an association between low SES and
high stress, anxiety and depression scores.
Implications to policy and practice Based on
these findings, these strategies should be based
for policy makers and practitioners. For policy
makers, universal school health programs
should be reinforced with a focus on early
identification and treatment for under
nutrition in children form low socio-economic
backgrounds. The increasing burden of obesity
among those from high socio-economic
background require detection of unhealthy
eating behavior and physical activity, and
health education promotion interventions.
Mental  health  support needs to be
incorporated in the school health programs, In
particular in schools of low socio-economic
background where children are more prone to
stressful life events. For school health
programs, health screening for the overall
population of school children need to include
considering socio-economic context of their
population. Schools are recommended to
include targeted under nutrition screening and
nutritional supplementation programs for

students from low socio-economic background,
while schools on private institutions are
recommended to include secondary screening
for students with unhealthy eating patterns,
educational programs for healthy dieting and
physical activity patterns. Mindfulness-based
interventions are effective in decreasing stress
[501 and should be promoted. This is an
inaugural systematic review and meta-analysis
to investigate the relationship between
socioeconomic status (SKS) and health among
schoolchildren in Delhi. The comprehensive
search way, strict selection criteria, and
thorough quality assessment contribute to the
authenticity and reliability of the conclusions.
Overall, this meta-analysis presents very
convineing evidence that socio-economic status
makes a difference in health outcomes for
school children in Delhi. Children with lower
socioeconomic statuses experience higher
levels of undernutrition and mental issues like
anxiety and stress while their higher socio-
economic status peers experience health issues
related to sedentary lifestyles like overweight,
obesity, and metabolic syndrome.
Malnutrition and stress are coexisting in
different socio-economic classes which point
out the difficulty of dealing with health
problems in urban India. Interventions should
be targeted to combat issues like
undernutrition and mental health of the lower
socio-economic groups and preventing obesity
of the higher socio-economic groups. In
designing school health programs, one has to
keep in mind the socioeconomic condition of
the learners.

5. CONCLUSION

This review of several studies shows strong
evidence that socio-economic status is an
important factor in a number of health issues
facing school-going children in Delhi. Kids
coming from poorer backgrounds have higher
rates of undernutrition, stress, and anxiety
compared to the better-off ones who are more
likely to become overweight, obese, or have
metabolic syndrome. It is a health situation
that combines malnutrition and stress, with
different types of problems affecting different
social groups that show us the challenges are
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multifaceted.

These results are very significant for policy
and practical work. Lower SIS children
should be the focus of interventions tackling
undernutrition and mental health problems
while higher SES children may benefit from
targeted intervention to prevent and manage
overweight and obesity. School health
programmes ought to take students' socio-
economic backgrounds into account when
planning and carrying out health programmes.
It is also crucial to keep track of health
disadvantages caused by socioeconomic factors
and to make sure they are addressed so that

change can be measured and progress
maintained.

For studying the future, researchers should use
longitudinal designs to find out how cause &
effect work and to evaluate successful
interventions. In studying the relationship
between socio-economic status and health
outcomes, they should also find out more about
how diet, physical activity, and access to
healthcare act as factors in this relationship.
In the end, solving the issue of socio-economic
inequality in the health of children will not
merely require a health sector effort but
involve the educational sector and social
welfare too with a goal of equity and social
justice.
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