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ABSTRACT

The first year of life is crucial for infant growth and development and is strongly influenced by
socioeconomic status (SES), including income, employment, and housing stability. This study
aimed to examine the effects of SES on infant growth in Ramsar City, Iran, from March 2022
to March 2023. Using the Morgan table and average annual birth rates, 153 singleton infants
from local health networks were assessed for anthropometric indicators (height, weight, and head
circumference) at birth, six months, and one year. Most families (75.8%) owned their homes.
Income levels were categorized into quartiles, and employment status varied: 66.7% of families
had an employed father and a stay-at-home mother, while 3.3% had both parents unemployed.
Results showed that lower income significantly (P<0.05) hindered infant growth, with reduced
height, weight, and head circumference. Housing stability also had a significant positive effect;
infants in stable (owned) housing had better growth outcomes than those in rental housing. In
contrast, parental employment status did not have a significant impact. These findings emphasize
that low income and unstable housing are key barriers to optimal infant development. Addressing

Article info: such disparities through improved access to healthcare, nutrition, and supportive policies is
Received: 21 Jan 2025 . essential for promoting healthy growth in early childhood.
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Introduction

he growth patterns of children during their
first year of life are crucial milestones
that serve as a window into their overall
health, making it essential for healthcare
providers to closely monitor these chang-
es and uncover the factors influencing
them. Anthropometry is a quantitative,
non-invasive, and cost-effective approach to evaluating
the health and growth of infants and children. By mea-
suring various body parts, such as weight, height, head
circumference, clavicle length, and femur length, physi-
cal differences can be identified, aiding in public health
and clinical decision-making [1, 2]. Growth patterns are
key indicators of a child’s well-being, with poverty and
food insecurity linked to higher mortality rates, delayed
development, disabilities, and reduced national produc-
tivity. Traditionally associated with thinness and low
weight, food insecurity is increasingly associated with
obesity as a marker of poor nutrition [3, 4]. The impor-
tance of early nutrition in lifelong health underpins the
Developmental Origins of Health and Disease [5]. Pov-
erty significantly contributes to malnutrition, with socio-
economic status (SES) (income, location, and housing)
directly correlating with health outcomes. Improved
economic conditions enhance healthcare access and in-
fluence social determinants of health, which account for
over 50% of children’s health outcomes [6-9].

Parental employment also affects children’s health, par-
ticularly maternal employment, which presents a com-
plex dynamic. While increased household income from
maternal work can improve health spending, reduced
maternal availability may limit the time spent on direct
childcare and nutritious meal preparation, resulting in an
ambiguous overall impact on child health [10, 11].

Infant growth is affected by various factors, including
parental SES, and identifying and addressing the root
causes of reduced growth indicators is essential for pub-
lic health, health development, and correcting social im-
balances. This cross-sectional study aimed to investigate
the relationship between parental SES (including home
ownership, income, and employment) and anthropomet-
ric changes (height, weight, and head circumference) in
the first year of life in children referred to Ramsar health
centers from March 2022 to March 2023 (1401 AH Ira-
nian calendar).
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Methods

A retrospective cross-sectional study was conducted to
investigate the impact of household SES on infant an-
thropometric indices during the first year of life among
children visiting health centers in Ramsar City, Iran,
from March 2022 to March 2023. The inclusion crite-
ria were full-term birth, absence of genetic disorders,
and being an only child, while those with genetic and
congenital diseases were excluded. This field-based
study employed a checklist as a data collection tool.
The checklist included information on annual income,
parental employment, and home ownership. Due to the
non-normal distribution of income, household incomes
were categorized into four groups using Iran’s central
percentile index. Concurrently, infant anthropometric
indices (height, weight, and head circumference) were
measured and recorded by a trained and consistent health
worker using a home-based/health center study method.
Changes in these variables were evaluated according to
the infants’ age range. Using the Morgan table and con-
sidering that the average number of singleton births in
the 5 years prior to the study in Ramsar was below 300
per year, the sample size was determined to be 148 ba-
bies. However, due to the erosive volume and unpredict-
ability of possible sample outflows, such as migration
and mortality, 180 cases were reviewed, of which 153
were eligible for the study.

Statistical analysis was performed using SPSS soft-
ware, version 26 and Prism GraphPad, and appropriate
statistical tests were employed in each case. Within-
subject analysis was performed using the Greenhouse-
Geisser correction, and the independent t-test was used
to compare the means of two independent populations.
The significance level was set at 0.05 (P<0.05) in all
cases.

Results

The results of the present study were obtained from a
retrospective review of the records of 153 eligible in-
fants as follows: Regarding housing status, 116 families
(75.8%) were homeowners, and 37 families (24.2%)
were renters. The income of 16 families (10.5%) was
in the first quartile, 63 families (41.2%) in the second,
60 families (39.2%) in the third, and 14 families (9.2%)
in the fourth. In terms of parental employment status,
38 cases (24.8%) had both parents employed, 102 cas-
es (66.7%) had a father employed and a stay-at-home
mother, 8 cases (5.2%) had an unemployed father and an
employed mother, and five cases (3.3%) had both par-
ents unemployed.
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Determining the mean of anthropometric indices
(height, weight, and head circumference) among chil-
dren visiting Ramsar health centers from March 2022
to March 2023, categorized by housing status (owner-
occupied vs rented)

A within-subjects analysis using Greenhouse-Geisser
correction revealed a significant difference in the mean
height, weight, and head circumference of infants at
birth, 6 months, and 12 months (P<0.001). Between-
groups analysis based on the results in Table 1 demon-
strated the following:

Height: A significant difference was observed in the
growth trajectory of mean height among infants across
the three time points (birth, 6, and 12 months) based on
housing status (owner-occupied vs. rented) (P=0.003).

Weight: Similarly, a significant difference was ob-
served in the growth trajectory of mean weight among
infants across the three time points based on housing sta-
tus (P=0.032).

Head circumference: The trend of increasing mean
head circumference across the three time points also dif-
fered significantly between owner-occupied and rented
groups (P=0.047).

Determination of the mean anthropometric indices
(height, weight, and head circumference) among chil-
dren visiting health centers in Ramsar from March 2022
to March 2023, categorized by family income status

Within-group analysis: A significant difference was ob-
served in the mean height, weight, and head circumfer-
ence of infants at birth, 6 months, and 12 months based
on the Greenhouse-Geisser test (P<0.001).

Between-group analysis based on Table 2:

Height: No significant difference was found in the
mean height growth trend of infants across the three time
points (birth, 6 months, and 12 months) based on family
income quartile (P=0.213).

Weight: A significant difference was found in the mean
weight growth trend of infants across the three time
points (birth, 6 months, and 12 months) based on family
income quartile (P=0.049).

Head circumference: No significant difference was
found in the mean head circumference growth trend of
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infants across the three time points (birth, 6 months, and
12 months) based on family income quartile (P=0.330).

Determination of the mean anthropometric indices
(height, weight, and head circumference) among chil-
dren visiting health centers in Ramsar city, in March
2022 to March 2023, categorized by parental employ-
ment status

Within-group analysis: A significant difference was ob-
served in the mean height, weight, and head circumfer-
ence of infants at birth, 6 months, and 12 months based
on the Greenhouse-Geisser test (P<0.001).

Between-group analysis based on Table 3:

Height: No significant difference was found in the
mean height growth trend of infants across the three time
points (birth, 6 months, and 12 months) based on paren-
tal employment status (both parents unemployed, father
unemployed and mother employed, father employed
and mother a homemaker, both parents employed)
(P=0.260).

Weight: No significant difference was found in the
mean weight growth trend of infants across the three
time points (birth, 6 months, and 12 months) based on
parental employment status (both parents unemployed,
father unemployed and mother employed, father em-
ployed and mother a homemaker, both parents em-
ployed) (P=0.564).

Head circumference: No significant difference was
found in the mean head circumference growth trend of
infants across the three time points (birth, 6 months, and
12 months) based on parental employment status (both
parents unemployed, father unemployed and mother em-
ployed, father employed and mother a homemaker, and
both parents employed) (P=0.414).

Discussion

This study examined the influence of parental SES
on infant growth, focusing on key anthropometric in-
dicators—head circumference, height, and weight—
measured at two intervals: birth to 6 months and 6 to
12 months. While SES variables, such as employment,
housing status, and income, were analyzed, significant
associations were identified only with family income
and housing status. Parental employment patterns, with
most fathers employed and mothers staying at home,
reflected traditional family structures in Iran. Employ-
ment status did not significantly affect infant growth in
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Table 1. Analysis of the developmental characteristics of infants according to the housing status (owner-tenant) from birth to
12 months

MeaniSD
Variables Housing Status F Test Statistic P
Rented Owner
At birth 49.86+1.73 50.54+1.78
Height 6 months 67.00+3.06 68.69+3.61 8.992 0.003"
12 months 75.78+2.96 77.39+3.39
At birth 3.30+0.43 3.37+0.54
Weight 6 months 7.68+0.85 8.02+1.02 4.674 0.032"
12 months 10.03+1.35 10.63+1.35
At birth 34.95+1.01 35.32+1.11
Head circumference 6 months 42.68+1.58 43.08+1.50 4.007 0.047
12 months 45.63+1.80 46.15+1.47
LR KL,
this sample, aligning with mixed findings in existing re- on factors, such as working hours, return-to-work tim-
search [12, 13]. Previous studies from South Asia and ing, and socioeconomic conditions [14, 15]. As mater-
Africa suggest that maternal employment can negatively nal employment rises globally, active policies, such as

impact child nutrition and growth, but this often depends

Table 2. Analysis of the impact of family income level (divided into four quartiles) on infants’ growth characteristics from birth
to 12 months

MeantSD
. Family Income Fourth .
Variables First L R F Test Statistic P
Quartile L Third Quartile Quartile
Quartile

At birth 48.83+2.32  50.44+1.59 50.40+1.88 50.59+1.55

Height 6 months 67.16+3.88 68.214+3.48 68.78+3.20 67.79+4.81 1.514 0.213
12 months 75.69+£3.59 76.57+3.16 77.50+3.39 78.29+3.29
At birth 3.32+0.33 3.37+0.54 3.35+0.53 3.34+0.48

Weight 6 months 7.56+0.77 7.84+0.97 8.02+1.01 8.46+1.00 2.689 0.049*
12 months 9.75+1.31 10.32+1.41 10.73+1.33 11.10+0.95
At birth 34.85+1.25 35.17+0.99 35.25+1.13 35.79+1.65

Head circumference 6 months 43.01+1.50 42.89+1.46 43.04+1.61 43.07£1.65 1.152 0.330
12 months 46.61+1.45 45.80+1.52 46.26+1.62 46.45+1.56
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Table 3. Analysis of the impact of parental employment on infants” growth characteristics from birth to 12 months

Mean1SD
Both Un- F Te
Variables Parental Employment othU ?St.
Both Employed employed Statistic
Father Employed Mother Employed
At birth 50.29+1.94 50.43+1.73 49.54+1.74 51.14+1.72
Height 6 months 68.93+3.12 68.12+3.64 67.13+4.19 68.50+4.12 1.35 0.26
12 months 78.26+2.56 76.66+3.44 76.25+4.27 75.60+3.91
At birth 3.23+0.44 3.38+0.54 3.41+0.51 3.50+0.42
weight 6 months 8.08+0.87 7.93+£1.03 7.53+£1.04 7.74+0.88 0.682 0.564
12 months 10.75+1.31 10.47+1.34 9.85+1.82 9.90+1.59
At birth 35.17+1.09 35.28+1.08 35.14+1.14 34.88+1.71
Head
circumfer- 6 months 43.29+1.62 42.87+1.47 42.50+1.73 43.60+1.48 0.958 0.414
ence
12 months 46.43+1.60 45.90+1.44 45.384+2.63 46.36+1.32

parental leave, can help mitigate its potential impact on
early childhood development.

In the present study, significant differences were ob-
served between children’s growth parameters and liv-
ing conditions in owned and rented homes. Poor hous-
ing conditions are often associated with adverse health
outcomes, and the quality, stability, and affordability
of housing are directly linked to both socioemotional
and physical health [16]. In a study conducted in Iran,
a significant association was observed between house
size and ownership and infant mortality [17]. A study in
Germany showed that poor housing conditions lead to
worse mental and physical health for people, including
children [18].

Infants from low-income families were associated with
lower birth weights, consistent with global findings [19].
Amirian et al.’s study in Iran showed health inequalities
between poor and rich subgroups, which may increase
the risk of morbidity and mortality among the poor [20].
Séguin et al.’s study found that inadequate household
income was associated with poorer overall health and
higher hospital admission rates among infants in the first
5 months of life, even after adjusting for factors affecting
infant health, including maternal education level [21].
However, adequate nutrition among middle-income
families may have mitigated height disparities.

Lzl

Early interventions targeting low-income families are
essential for promoting equitable growth and reducing
health disparities. Addressing income inequality and im-
proving access to healthcare and welfare services remain
critical for fostering healthy infant development and
long-term well-being [22-24].

Conclusion

The findings suggest that unfavorable parental eco-
nomic status, particularly low income and housing con-
ditions, can lead to suboptimal growth in infants during
their first year of life. Improving the quality of life by
improving families’ income and housing status can ul-
timately lead to improved general health and reduced
healthcare costs.
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