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ABSTRACT

Background: Immunization is one of the most effective public health interventions for reducing morbidity and mortality from
vaccine-preventable diseases, yet disparities in vaccine uptake persist in peri-urban and underserved populations. Objective: To
assess complete Expanded Programme on Immunization coverage among students aged 5-23 years in a peri-urban area of Lahore
and to examine its association with age group, gender, parental education, sibling number, and distance from the nearest
vaccination center. Methods: This analytical cross-sectional study was conducted from February to July 2025 in Mustafa Abad,
Lahore, among 350 students enrolled in government educational institutions. Data were collected using a semi-structured
questionnaire, vaccination cards where available, and caregiver verification when needed. Immunization status was classified as
complete or incomplete age-appropriate EPI history. Data were analyzed in SPSS version 25 using descriptive statistics and
Pearson’s chi-square test. Results: Overall, 327 of 350 students were completely immunized, giving a coverage of 93.43%. The
highest coverage was observed among students aged 5-10 years (96.72%), followed by those aged 16-18 years (93.18%), 11-15 years
(93.02%), and 19-23 years (91.67%). Gender, parental education, and sibling number showed descriptive variation but no statistically
significant association with immunization status. Distance from the nearest vaccination center was significantly associated with
complete immunization (x> = 22.24, p < 0.001), with coverage declining to 76.74% among students living more than 10 km away.
Conclusion: Immunization coverage in this peri-urban student population was high overall, but physical access to vaccination
services remained a key determinant of complete vaccine uptake. Keywords: Immunization, vaccination, Expanded Programme
on Immunization, peri-urban population, vaccine coverage, Pakistan
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INTRODUCTION

Discussion

The present study found a high overall prevalence of complete EPI immunization history among
students aged 5-23 years in this peri-urban community, with 327 of 350 participants (93.43%) classified
as completely immunized. Although complete immunization was observed across all age groups,
coverage was highest among children aged 5-10 years (96.72%) and lowest among participants aged 19-
23 years (91.67%), indicating a modest declining gradient with increasing age. However, this age-group
difference did not reach statistical significance (p = 0.079), suggesting that immunization completion
remained broadly stable across the educational strata included in the study. This pattern may reflect
improved routine immunization implementation over recent years, with younger cohorts benefiting
from stronger outreach, improved community awareness, and better service availability than earlier
birth cohorts. The high coverage observed in the youngest students is consistent with broader public
health efforts to improve childhood vaccine uptake through routine immunization strengthening and
enhanced service delivery in Pakistan and comparable settings (11,18).
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The gender distribution in complete immunization also showed only a small difference, with females
demonstrating slightly higher coverage (96.74%) than males (92.25%), although this association was not
statistically significant. This finding suggests that gender-based inequity in vaccine uptake may not be a
major determinant in this particular peri-urban educational population, at least within the age range
studied. Previous literature from South Asia and sub-Saharan Africa has shown that gender gaps in
immunization may vary by setting and are often shaped more strongly by access barriers, parental
perceptions, and household decision-making than by sex alone (13,15,16). In the current sample, the
relatively narrow male-female difference may indicate that once children are connected to educational
systems and nearby preventive services, sex-related disparity becomes less pronounced than structural
determinants such as household education and service accessibility.

Parental education demonstrated a positive descriptive relationship with vaccine completion, even
though the overall associations were not statistically significant. Students whose mothers had secondary
or FA-level education and those whose fathers had BA-level education showed complete immunization
rates of 100.0% in their respective subgroups, while coverage was lower among children of uneducated
mothers (91.19%) and uneducated fathers (92.25%). Although these differences must be interpreted
cautiously because some educational strata had small sample sizes, the directional trend is
epidemiologically plausible and consistent with previous research showing that educated parents are
more likely to understand vaccination schedules, utilize preventive services, and respond appropriately
to public health messaging (13,16,17). Maternal education, in particular, has repeatedly been associated
with improved child health-seeking behavior, greater completion of immunization schedules, and better
continuity of care. The present findings therefore support the view that parental literacy and health
awareness remain important enabling factors for sustained vaccine uptake, even where service
availability is relatively favorable.

The association between sibling number and immunization status was also limited in statistical strength,
although students from households with 4-6 siblings had the highest coverage (93.58%). The absence of
a strong negative relationship between higher sibling count and immunization completion in this study
differs somewhat from multicountry evidence suggesting that increasing family size may reduce the
likelihood of full immunization because of competing economic and caregiving demands (14). One
explanation may be that this study sampled school- and college-going students in a peri-urban
community where routine health contact and social awareness may already be relatively stronger than
in more deprived or highly dispersed populations. Another possibility is that sibling number in this
dataset may be acting as a weak proxy for family structure rather than a direct measure of deprivation.
The observed percentages therefore suggest that sibling burden alone may not explain under-
immunization in this setting unless it is considered together with parental education, household
resources, and access constraints.

The most important and statistically robust finding of the study was the strong association between
immunization coverage and distance from the nearest vaccination center. Students living within 5 km
and 5-10 km of a vaccination facility showed very high complete immunization rates (95.69% and
96.00%, respectively), whereas those living more than 10 km away had substantially lower coverage
(76.74%). This association was highly significant (x* = 22.24, p < 0.001), and the odds of complete
immunization were more than sixfold higher among households located closer to vaccination services
than among those residing at greater distance. This finding strongly supports the interpretation that
physical accessibility remains a central determinant of vaccine uptake, even in communities where
general coverage is otherwise high. The result is concordant with studies from Pakistan and other low-
and middle-income countries showing that distance to health facilities, travel burden, and the absence
of conveniently available vaccinators reduce the likelihood of timely and complete immunization
(17,20,21). It also aligns with evidence that outreach systems, female vaccinators, and community-linked
service delivery mechanisms play an important role in bridging last-mile access gaps in underserved
areas (22,23).
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Taken together, these findings suggest that the immunization system in the studied peri-urban setting
is performing relatively well in terms of overall coverage, but not uniformly so across all access
conditions. The data indicate that the principal coverage gap is concentrated among students from
households located farther from vaccination centers rather than among specific age, sex, or family-size
categories. This has practical implications for local public health planning. In such peri-urban
communities, improvements in immunization indicators may depend less on universal messaging alone
and more on geographically targeted service delivery, including mobile vaccination teams, outreach
sessions, school-linked follow-up mechanisms, and community-based awareness efforts directed toward
households with lower educational attainment and poorer physical access. Because the present study was
conducted in one peri-urban locality using purposive sampling, the findings should not be generalized
to all student populations in Lahore or Pakistan. Nevertheless, the study provides useful local evidence
that can guide context-specific immunization strengthening strategies and highlights the importance of
access-sensitive planning in routine vaccination programs.

Conclusion

This study found a high overall prevalence of complete EPI immunization history among students aged
5-23 years in a peri-urban community of Lahore, with the highest coverage observed in the 5-10-year age
group. Although age, gender, parental education, and sibling number showed descriptive variation in
vaccine completion, the most important determinant identified was distance from the nearest
vaccination center, with markedly lower coverage among students living more than 10 km away. These
findings suggest that while routine immunization performance in the study area is encouraging, further
gains are likely to depend on improving physical access to vaccination services and strengthening
targeted awareness strategies for households that remain underserved.
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