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ABSTRACT

Background: Short stature in children is a significant pediatric concern, often indicating underlying nutritional, endocrine, or
chronic health issues. Early recognition is essential for timely diagnosis and intervention, particularly in low- and middle-
income countries like Pakistan, where access to healthcare and maternal awareness remains inconsistent. Maternal perception
plays a vital role in early detection, yet socio-economic disparities and limited health literacy frequently hinder accurate
identification and delay care-seeking behavior.

Objective: To validate maternal identification and self-assessment of short stature and assess maternal knowledge and
perceptions regarding the condition.

Methods: This cross-sectional study was conducted at Combined Military Hospital (CMH) Kharian, Pakistan, from January 2
to July 21, 2024. A total of 363 mothers of children aged 2 to 12 years were recruited. Height measurements were taken using
a calibrated stadiometer and plotted against WHO growth charts. Data were collected through three validated instruments: a
Demographic and Clinical Information Form, a structured Knowledge Questionnaire, and a Perception Questionnaire.
Knowledge was categorized as poor (<50%), fair (50-75%), or good (>75%). Perception accuracy was compared against
confirmed clinical diagnoses. Statistical analysis was conducted using SPSS version 26.

Results: Among the 363 children, 274 (75.5%) were clinically confirmed to have short stature, with 199 (72.6%) falling below
the 3rd percentile. Poor maternal knowledge was found in 144 (43.2%) participants and was significantly associated with the
child’s age (p = 0.032), maternal education (p = 0.012), and employment status (p = 0.029). Perception analysis showed that
195 (57.7%) mothers underestimated their child's height status, while 143 (42.3%) demonstrated accurate perception. Sensitivity
and PPV of maternal perception were 57.4% and 61.6%, respectively, whereas specificity and NPV were 0%.

Conclusion: While maternal perception shows moderate sensitivity in detecting short stature, substantial knowledge gaps and
frequent misperceptions emphasize the need for targeted maternal education and structured child growth monitoring strategies.

Keywords: Anthropometry, Child Development, Growth Disorders, Maternal Education, Malnutrition, Short Stature,
Socioeconomic Factors.
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INTRODUCTION

Short stature among children presents a significant global health challenge, particularly in the context of developing nations where
healthcare access and nutritional resources are often limited. Defined clinically as a height that is at least two standard deviations below
the mean for a child’s age and sex or falling below the third percentile on standardized growth charts, short stature may be an early sign
of underlying health conditions that frequently go unnoticed during infancy and early childhood (1). The early identification and timely
intervention of growth issues are crucial to improving long-term health outcomes, yet many children remain undiagnosed until later
stages of development, by which time optimal treatment windows may have already narrowed. Multiple interrelated factors contribute
to short stature, ranging from non-pathological familial traits to more complex genetic, endocrine, and systemic causes. Conditions such
as Turner syndrome, growth hormone deficiency, and chronic illnesses like renal disease can all impair linear growth (2). Furthermore,
socioeconomic disparities, poor dietary intake, recurrent infections, and limited healthcare infrastructure significantly affect children's
physical development, particularly in lower- and middle-income countries (3). In addition to organic causes, psychosocial deprivation
and emotional stress are now increasingly recognized as influential determinants of growth failure in pediatric populations.

The classification of short stature generally includes three categories: variant restricted growth (e.g., familial or constitutional delay),
proportionate short stature—typically linked to systemic or endocrine disorders, and disproportionate short stature which may indicate
skeletal dysplasias or syndromic conditions (2,3). Regardless of etiology, a child’s growth trajectory is a powerful indicator of overall
health and well-being, and deviations from expected patterns should prompt thorough clinical evaluation including growth charts, bone
age assessment, and relevant hormonal and biochemical testing (4). In Pakistan, the prevalence of short stature among children is notably
high, reflecting broader systemic issues such as chronic malnutrition, poverty, and inconsistent access to healthcare services. National
data estimate that nearly 38% of children under five years of age are stunted, a condition often resulting from prolonged nutritional
deficiency (5). This burden is particularly pronounced in rural and underserved areas, where food insecurity and maternal illiteracy
further compound the risk (6). Despite the availability of diagnostic tools and treatment options, delayed recognition remains common
due to widespread lack of awareness and the cultural stigma attached to growth disorders (7,8). In many communities, short children
may experience social marginalization, bullying, and reduced self-esteem, further undermining their psychological health and quality of
life (9,10).

Effective management of short stature in children requires not only clinical interventions but also community-based educational
initiatives that empower caregivers—particularly mothers—with knowledge regarding normal growth patterns and red flags for delay.
Parental insight, especially maternal observation and concern, often serves as the first point of recognition for deviations in growth.
However, the reliability and accuracy of maternal self-assessment in identifying short stature has not been extensively validated in local
contexts. Given these concerns, the present study was designed to validate maternal perceptions and assessments of their children’s
growth and to evaluate the level of maternal knowledge regarding short stature. Understanding the accuracy of maternal recognition and
associated beliefs is vital for developing early intervention strategies, enhancing public health outreach, and ultimately improving growth
outcomes in at-risk pediatric populations.

METHODS

This cross-sectional validation study was conducted at the pediatric outpatient department (OPD) of Combined Military Hospital
(CMH), Kharian, Pakistan, from January 2 to July 21, 2024. CMH Kharian is a tertiary care facility that serves both urban and rural
populations, making it an appropriate setting to assess maternal knowledge and perceptions related to short stature in children. The study
aimed to recruit mothers of children aged 2 to 12 years presenting to the OPD for general pediatric consultations. The inclusion criteria
encompassed mothers aged 18 to 45 years who consented to participate and whose children were undergoing routine height assessments
during their visit. To determine eligibility, all children visiting the OPD within the specified age range underwent anthropometric
screening using WHO Height-for-Age Growth Charts. Those identified with a height below the third percentile for age and sex were
classified as having short stature and were included in the study. Children with previously diagnosed chronic medical, endocrine, or
genetic conditions such as hypothyroidism, Turner syndrome, or Down syndrome were excluded. Additionally, children already under
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treatment for growth disorders or those whose anthropometric measurements placed them within the normal height range were excluded
after objective assessment.

A sample size of 363 was calculated using an online sample size calculator based on a 38% prevalence of chronic malnutrition in
Pakistani children, as reported by the Pakistan Demographic and Health Survey (7). This ensured sufficient statistical power to detect
meaningful associations. Data collection utilized three primary tools. The first was a Demographic and Clinical Information Form that
recorded maternal and child demographic data, socioeconomic background, and clinical factors such as birth history and nutritional
status. The second tool was a structured Knowledge Questionnaire evaluating maternal understanding of the causes, implications, and
treatment of short stature. Knowledge scores were categorized as good (>75%), fair (50-75%), or poor (<50%). The third was a
Perception Questionnaire exploring maternal concern, emotional responses, and beliefs about their child’s height, capturing both
cognitive and emotional dimensions of perception.

Children's height was measured using a calibrated stadiometer with two readings taken by a trained nurse and averaged for accuracy.
Measurements were plotted on WHO growth charts to determine height percentiles. Inter-observer reliability was assessed using a sub-
sample of 15 children, independently measured by two nurses, to ensure consistency. Daily calibration of the stadiometer was performed
throughout the data collection period.

The questionnaires were developed through an extensive literature review and validated by a panel of three public health and pediatric
experts for content relevance and clarity. Reliability testing of the tools via test-retest among 10 participants showed strong internal
consistency with a reliability coefficient of 0.80. A pilot study involving 10 mothers from a separate OPD clinic was conducted to test
usability and comprehension; these participants were excluded from the main study. Data collection occurred in the OPD waiting area,
where eligible mothers were approached, briefed about the study, and asked to provide written informed consent. Upon enrollment, they
completed the demographic, knowledge, and perception questionnaires, followed by anthropometric assessment of their children. Data
were entered and analyzed using IBM SPSS version 26. Descriptive statistics summarized demographic and clinical characteristics. Chi-
square tests were used to explore associations between maternal knowledge and demographic variables. Ethical approval was obtained
from the Institutional Review Board of CMH Kharian. All participants were assured of confidentiality, voluntary participation, and the
right to withdraw at any time without affecting their child's care.

RESULTS

A total of 363 mothers participated in the study, of whom 201 (55.4%) had male children and 162 (44.6%) had female children. The
children were predominantly between the ages of 5 and 7 years, accounting for 135 (37.2%) of the sample, followed by 91 (25.1%) aged
810 years, 88 (24.2%) aged 2—4 years, and 49 (13.5%) aged 11-12 years. Most mothers were aged between 30 and 39 years (202,
55.6%), while 78 (21.5%) were aged 20-29 years, 60 (16.5%) were 40—49 years, and 23 (6.3%) were under 20 years of age. In terms of
education, 147 (40.5%) mothers had attained secondary education, 102 (28.1%) had completed primary education, 63 (17.4%) had
higher education (college or university), while 51 (14.0%) had no formal education. A large proportion of the mothers were unemployed
(254, 70.0%), and the majority resided in urban areas (219, 60.3%). Socioeconomically, 174 (47.9%) belonged to middle-income
families, 125 (34.4%) were from low-income backgrounds, and 64 (17.6%) were from high-income households. Regarding family size,
149 (41.0%) had one or two children, 137 (37.7%) had three to four children, and 77 (21.2%) had five or more. Firstborn children
comprised 139 (38.3%) of the sample, followed by second-born (115, 31.7%), third-born (69, 19.0%), and fourth or later-born (40,
11.0%). Out of 363 children, 274 were confirmed to have short stature based on WHO growth standards. Among them, 199 (72.6%)
were below the 3rd percentile for height, and the remaining 75 (27.4%) were at or below the 10th percentile. The mean height in this
group was 116.58 + 13.78 cm with a median of 115.0 cm. Their weight was largely skewed toward lower percentiles, with 183 (66.8%)
at or below the 25th percentile. The mean weight was 25.75 + 8.89 kg, and the median was 24.5 kg. Conversely, among the 89 children
wrongly suspected of short stature, 40.4% were above the 50th percentile for height with a mean of 133.75 £ 12.04 cm and a median of
135.0 cm. Most of these children (47.2%) had weight above the 75th percentile, with a mean of 32.34 + 8.67 kg and median of 32.0 kg.

Analysis of maternal knowledge revealed that 144 mothers (43.2%) had poor knowledge about short stature, 116 (34.3%) had fair
knowledge, and only 103 (30.0%) demonstrated good knowledge. Regarding maternal perception, 195 mothers (57.7%) underestimated
their child’s height status. Within this group, 106 children (29.2%) were correctly identified as having short stature, while 89 (24.5%)
were falsely suspected. Accurate perception was reported in 143 mothers (42.3%), all of whose children were clinically confirmed to
have short stature. Only 25 mothers (7.4%) overestimated short stature, all of whom had children clinically diagnosed with the condition,
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reflecting a valid over-perception. The association between maternal knowledge and sociodemographic characteristics revealed several
statistically significant findings. Maternal knowledge varied significantly with the child’s age (p = 0.032), with lower knowledge levels
observed among mothers of younger children. Education was strongly associated with knowledge (p = 0.012), as mothers with no formal
or primary education had poorer knowledge compared to those with secondary or higher education. Occupational status was significant
(p = 0.029), with employed mothers more likely to demonstrate better knowledge. Similarly, knowledge was significantly related to
socioeconomic status (p = 0.036), with higher knowledge among middle- and high-income families. Family size also influenced
knowledge (p = 0.039), with mothers of larger families tending to have less knowledge. Birth order of the child showed significance (p
=0.044), as poorer knowledge was more prevalent among mothers of firstborn children. No significant associations were observed with
child’s gender, maternal age, or place of residence. Based on the statistical analysis of maternal perception accuracy compared to clinical
confirmation, the sensitivity of maternal perception for identifying short stature was found to be 57.4%, indicating that slightly more
than half of the mothers correctly identified their child as having short stature when it was clinically confirmed. The specificity was 0%,
suggesting that no mothers accurately recognized their child as not having short stature among those who were clinically normal. The
positive predictive value (PPV) was 61.6%, reflecting that a little over 60% of children perceived to be short were indeed confirmed as
such upon clinical evaluation. However, the negative predictive value (NPV) was 0%, indicating that none of the children perceived as
having normal height were actually free from short stature. These findings highlight the moderate diagnostic value of maternal perception
in correctly identifying short stature, while also underlining the significant limitations of relying solely on maternal judgment for
exclusion, emphasizing the need for clinical growth assessments to validate maternal concerns.

Table 1: Sociodemographic characteristics of mother and child

Variable Category Frequency (n) Percentage (%)
Child’s gender Male 201 55.4%
Female 162 44.6%
Child’s age 2-4 years 88 24.2%
5-7 years 135 37.2%
8-10 years 91 25.1%
11-12 years 49 13.5%
Mother’s age <20 years 23 6.3%
20-29 years 78 21.5%
30-39 years 202 55.6%
40-49 years 60 16.5%
Mother's educational status No formal education 51 14.0%
Primary education 102 28.1%
Secondary education 147 40.5%
Higher education 63 17.4%
(college/university)
Mother’s occupational status Employed 109 30.0%
Unemployed 254 70.0%
Residence Urban 219 60.3%
Rural 144 39.7%
Family socio-economic status ~ Low income 125 34.4%
Middle income 174 47.9%
High income 64 17.6%
No. of children in the family 1-2 Children 149 41.0%
3-4 Children 137 37.7%
Five or more children 77 21.2%
Birth order Firstborn 139 38.3%
Second child 115 31.7%
Third child 69 19.0%
Fourth child or later 40 11.0%
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Table 2: Distribution of the weight and height of the children

Variable Category Confirmed Short Stature Wrongly Suspected (n=89)
(n=274)
Weight Percentile 3rd percentile 1 (0.4%) 0 (0.0%)
5th percentile 47 (17.2%) 1 (1.1%)
10th percentile 86 (31.4%) 4 (4.5%)
25th percentile 89 (32.5%) 12 (13.5%)
50th percentile 42 (15.3%) 30 (33.7%)
75th percentile 9 (3.3%) 42 (47.2%)
Weight of the Child (kg) Range 14.0 — 50.0 20.0 - 57.0
Mean + SD 25.75 £ 8.89 32.34 £ 8.67
Median 24.5 32.0
Height Percentile 3rd percentile 199 (72.6%) 0 (0.0%)
5th percentile 70 (25.5%) 2 (2.2%)
10th percentile 5 (1.9%) 5 (5.6%)
25th percentile 0 (0.0%) 10 (11.2%)
50th percentile 0 (0.0%) 36 (40.4%)
75th percentile 0 (0.0%) 36 (40.4%)
Height of the Child (cm) Range 88.0 — 145.0 110.0 — 155.0
Mean = SD 116.58 +13.78 133.75+12.04
Median 115.0 135.0

Table 3: Association of Maternal knowledge of short stature and sociodemographic characteristics

Variable Category Poor Knowledge Fair Knowledge Good P-value
(n = 144) (n=116) Knowledge (n =
103)
Child’s Gender Male 90 63 48 0.055
Female 54 53 55
Child’s Age 2-4 years 34 30 24 0.032*
5-7 years 52 42 41
8-10 years 36 30 25
11-12 years 22 14 13
Mother’s Age <20 years 9 7 7 0.098
20-29 years 27 26 25
30-39 years 77 60 65
40-49 years 31 23 6
Mother’s Educational No formal education 30 13 8 0.012%*
Status Primary education 47 31 24
Secondary education 50 49 48
Higher education 17 23 23
(college/university)
Mother’s Employed 39 37 33 0.029*
Occupational Status Unemployed 105 79 70
Residence Urban 92 75 52 0.10
Rural 52 41 51
Family Socio- Low income 55 37 33 0.036*
economic Status Middle income 67 56 51
High income 22 23 19
No. of Children in the 1-2 Children 55 46 48 0.039*
Family 3-4 Children 61 49 27
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Variable Category Poor Knowledge Fair Knowledge Good P-value
(n = 144) (n=116) Knowledge (n =
103)

Five or more children 28 21 28

Birth Order Firstborn 57 47 35 0.044*
Second child 43 37 35
Third child 29 22 18
Fourth child or later 15 10 15

*=P<0.05

Table 4: Maternal Perception Validity Metrics

Metric Value
Sensitivity 0.57
Specificity 0.00
Positive Predictive Value (PPV) 0.62
Negative Predictive Value (NPV) 0.00

Level of Mothers' Knowledge Toward Short Stature
Level of Mothers' Perception Toward Short Stature
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Figure 1 Level of Mothers Perception Toward Short Stature Figure 2 Level of Mothers Knowledge Toward Short Stature

DISCUSSION

Maternal perception of a child’s short stature plays a pivotal role in early identification and timely intervention, yet substantial evidence
suggests persistent misperceptions among caregivers. The present study sought to validate the accuracy of maternal self-assessment and
perception, as well as to evaluate maternal knowledge regarding short stature in children. Clinical confirmation revealed that 75.5% of
the children suspected of short stature by their mothers indeed met the criteria for the condition. This confirmation rate is notably higher
than that reported in prior research, which may be attributed to the study setting in a tertiary care hospital, where children were referred
for evaluation after initial height and weight screening. The selection bias towards clinically suspicious cases may have influenced the
elevated rate of confirmation, underscoring the context-specific nature of these findings. The analysis of maternal knowledge revealed
considerable gaps, with 43.2% of mothers demonstrating poor knowledge regarding short stature. This finding echo results from earlier
investigations that have consistently shown limited awareness among mothers, particularly those with lower levels of education,
unemployment, and low-income backgrounds (11,12). The present study further reinforced that, sociodemographic variables such as
maternal education, employment status, family income, and number of children significantly influenced knowledge levels. Notably,
mothers of younger children and firstborns tended to have less understanding of the condition, aligning with prior literature suggesting
that experience and exposure play a role in maternal competence in child health monitoring (13,14). These patterns suggest the need for
comprehensive educational outreach tailored to vulnerable maternal subgroups, especially in resource-limited settings.
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Maternal perceptions of short stature were also found to be inconsistent with clinical findings in a substantial proportion of cases. While
accurate perception correlated well with confirmed diagnoses, a considerable proportion of mothers underestimated or overestimated
their child’s height status. These findings are consistent with studies conducted in various sociocultural contexts, including urban slums
and Middle Eastern settings, which report high levels of misjudgment in parental assessments of child growth (15-17). Underestimation,
in particular, poses a significant barrier to timely intervention, as mothers may delay seeking care under the impression that their child’s
stature falls within a normal range. Contributing factors such as socioeconomic disadvantage, low birth weight, and inadequate
awareness were found to be associated with higher rates of misperception in this study, further corroborating earlier findings (18,19).
Importantly, this study went a step further by quantifying the diagnostic value of maternal perception. Statistical analysis showed a
moderate sensitivity of 57.4% and a positive predictive value of 61.6%, indicating that while some mothers could accurately detect short
stature, a significant proportion could not. The specificity and negative predictive value were notably low (0%), demonstrating that
maternal perception alone is insufficient to rule out short stature when absent. This underscores the need to integrate objective growth
assessments into routine pediatric check-ups and not rely solely on maternal concern as a trigger for evaluation (20,21). These metrics
also highlight an important methodological strength of the study: the incorporation of perception validity indicators, which enhances its
contribution to existing literature.

The study's strengths include a robust sample size, a clearly defined hospital-based population, and the use of validated instruments to
assess both maternal knowledge and perception. Furthermore, the objective measurement of child height and its correlation with
maternal insights provided a meaningful validation framework. However, several limitations warrant consideration. The study was
conducted in a tertiary care setting, potentially limiting generalizability to community-based populations. The absence of data on fathers’
perceptions, cultural beliefs about stature, or anthropometric trends over time restricts the broader applicability of the results. Moreover,
the cross-sectional design precluded the assessment of changes in perception or knowledge following interventions. Future research
should aim to replicate these findings in primary care and rural settings to better reflect the general population. Interventional studies
assessing the impact of maternal education programs on perception accuracy and early detection rates would provide valuable insights.
Incorporating the role of paternal involvement and evaluating growth perception using culturally sensitive tools could further refine
future research. Overall, the findings support the development of targeted maternal education campaigns and underscore the
indispensable role of routine growth surveillance in mitigating the long-term consequences of undetected short stature in children.

CONCLUSION

This study concluded that maternal perception and knowledge play a crucial role in the early identification of short stature in children,
yet both remain influenced by a range of sociodemographic factors. While some mothers demonstrated accurate awareness, many
underestimated their child’s condition, highlighting the inconsistency of maternal assessments when used in isolation. Educational
background, employment status, and family dynamics were strongly linked to knowledge gaps. These findings underscore the
importance of integrating maternal education into pediatric care strategies and promoting routine growth monitoring as part of
community health programs. Empowering mothers with accurate knowledge and tools for early recognition can significantly enhance
timely interventions and improve growth outcomes in children.
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