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ABSTRACT

Context: Immunization is one of the most effective public health interventions to prevent infectious diseases
and reduce childhood mortality. Urban slums in cities like Lucknow are characterized by overcrowded living
conditions, limited access to healthcare, poor sanitation, and socioeconomic disadvantages. The aim was to
determine the vaccination dropout rate among children aged 0-24 months in an urban slum of Lucknow and
to assess the barriers to vaccination faced by families living in urban slums.

Methods and Material: Community-based cross-sectional study among 320 children (0-24 months) residing
in 16 randomly selected urban slums and 20 children were chosen randomly for participation within each se-
lected slum in Lucknow, Uttar Pradesh. Multi-stage random sampling was applied pre structured, semi struc-
tured interview schedule was used to collected the data along with conformation of immunization status from
MCP card and chi square test was used to association and p<0.05 considered significant.

Results: Overall dropout rates ranged from 10.07% at birth to the cumulative dropout increased to 19.79
percent at 9 months. Significant associations were found between dropout and child sex, caste and delivery
type. Children born at home 56.25% had higher dropout rate compared to institutional births 20%.

Conclusions: Despite high institutional delivery rates and MCP card coverage, barriers such as parental liter-
acy, healthcare access, and economic constraints persist.
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INTRODUCTION

Immunization is one of the most effective public
health interventions to prevent infectious diseases
and reduce childhood mortality. In 2023, global cov-
erage of the third dose of diphtheria-tetanus-
pertussis (DTP3) vaccine (often used as a marker of
how well countries are providing routine immuniza-
tion services to children) stagnated at 84 percent.!
The World Health Organization (WHO) recommends
a series of vaccinations to protect children from vac-
cine-preventable diseases, yet a significant propor-
tion of children globally fail to complete the full vac-
cination schedule.

In India, the vaccination coverage stands at about 84
percent? and in Uttar Pradesh it was 78 percent3. Ur-
ban population of Lucknow had vaccination coverage
of 84.5 percent*. Despite substantial progress in in-
creasing vaccination coverage, there are persistent
challenges, particularly in disadvantaged and mar-
ginalized communities, such as those living in urban
slums.

Urban slums in cities like Lucknow are marked by
overcrowding, poor sanitation, limited access to
healthcare, and socioeconomic disadvantages. Over-
crowding not only increases disease transmission
risks but also hampers the logistics of vaccine deliv-
ery such as maintaining cold chains, organizing out-
reach, and ensuring follow-up visits.

Several factors contribute to vaccination dropout, in-
cluding lack of awareness, misinformation about
vaccine safety, socio-economic barriers, and inade-
quate healthcare infrastructure. Moreover, cultural
and behavioural factors, including parental attitudes
and beliefs about vaccination, can influence the deci-
sion to initiate or complete a vaccination schedule.

Although national surveys like NFHS provide im-
portant macro-level insights, they do not sufficiently
capture the local, slum-specific determinants of
dropout in cities like Lucknow. This lack constitutes
a significant research gap.

This study aims to determine the vaccination drop-
out rate among children aged 0-24 months in Luck-
now’s urban slums and to assess the barriers faced
by these families. The insights gained are intended to
support targeted public health interventions to im-
prove immunization coverage and reduce vaccine-
preventable disease risk in this vulnerable popula-
tion.

METHODOLOGY

It was a community based cross-sectional study con-
ducted to determine vaccination dropout among
children aged 0-24 months residing in urban slums
of Lucknow, Uttar Pradesh, India. The study was car-
ried out over a period of one and half year, from Oc-
tober 2020 to march 2022. Inclusion criteria for par-
ticipation included Children aged 0-24 months who
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are residents of the slum and parents or caregivers
who are willing to participate and provide informed
consent. Parents or caregivers who are not available
for interview and children with serious medical con-
ditions that prohibit vaccination were excluded.

Sample size determination: The sample size was
calculated using the following formula:

Z(1—a/2)zp(1 -p)
n= 7

Where, Z1-/2 is value of two tailed alpha errors at 95
per cent confidence interval (1.96). According to
NFHS 4 (2015-2016), about 56.1 percent of mothers
have had at least 4 antenatal care visits, in urban ar-
eas in Lucknows. Taking margin of error (d=7 per-
cent), the calculated sample size is 193 and by using
design effect 1.6, the sample size become 309 recent-
ly delivered women. 8 Urban Primary Health Centres
were selected and 40 RDWs (by rounding off) were
chosen from each U-PHC making the told figure 320.

Sampling technique: A multistage random sampling
technique was used. In the first stage, 8 Urban Pri-
mary Health Centres (UPHCs) were randomly select-
ed from a list of 52 UPHCs in Lucknow city. In the
second stage, two urban slums were randomly se-
lected from each chosen UPHC catchment area, yield-
ing a total of 16 slums. In the third stage, 20 children
randomly selected from each slum based on the ben-
eficiary list enumerated by ASHA and achieved the
required sample size.

Data were collected using a pre-tested semi-
structured questionnaire. The questionnaire consist-
ed of the following sections: Sociodemographic de-
tails - age, gender of child, education, occupation, and
socio-economic status of parents/caregivers. Vac-
cination history - based on Mother and Child Protec-
tion (MCP) cards or health records; where vaccina-
tion cards were unavailable (16 children), infor-
mation was obtained through caregiver recall and
cross-verified with local health worker records when
possible. Barriers to vaccination - assessed through
both close-ended questions (yes/no responses on ac-
cessibility, awareness, distance, cost, etc.) and open-
ended questions to capture additional reasons. Some
items were recorded on a 3-point Likert scale (no
difficulty/some difficulty/significant difficulty) to
quantify perceived barriers. The dependent variable
was vaccination dropout (failure to receive age-
appropriate vaccines after initiation). Independent
variables included demographic factors (child’s age,
gender, socio-economic status), maternal education,
awareness of vaccination schedules, healthcare ac-
cess, and reported barriers to vaccination.

Socioeconomic classification: Quantitative data
were entered and analyzed using Statistical Package
for Social Sciences (SPSS, version 26; IBM, Chicago,
USA). Continuous variables were presented as mean
+ standard deviation (SD), and categorical variables
as frequencies and percentages. Chi-square test was
applied to compare proportions between groups. A
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p-value <0.05 was considered statistically significant.
Barriers were analyzed using descriptive statistics
for quantitative items, while open-ended responses
were grouped thematically to identify common pat-
terns.

Ethical clearance was obtained from the Institu-
tional Ethics Committee of King George’s Medical
University, Lucknow before commencing the study
(No. 101st ECM IIB-Thesis/P55, Dated 20/6/2020).
Written informed consent was obtained from all par-
ents or caregivers before participation. For illiterate
participants, the consent form was read aloud in the
local language, and thumb impressions were taken in
the presence of a witness. Privacy, confidentiality,
and voluntary participation were ensured through-
out the study.

RESULTS

A total of 320 children aged 0-24 months were en-
rolled in the study. Of these, 16 children did not have
MCP cards, and hence vaccination status could not be
verified; therefore, analyses of vaccination coverage,
dropout, and associations were conducted on 304
children (n=304). The majority of children (95%)
have a MCP (Mother and Child Protection) card, only
5% of children do not have this card.

Table 1: sociodemographic characteristic of
study participant (N=320)

Variables Participants (%)
Children characteristic
Age
<6 month 98 (30.7)
26 month 222 (69.3)
Sex
Male 156 (48.5)
Female 164 (51.5)
MCP Card
Yes 304 (95)
No 16 (5)
Respondent characteristic
Religion
Hindu 228 (71.4)
Muslim 92 (28.6)
Category
General 57 (17.8)
OBC 184 (57.8)
SC/ST 79 (24.4)
Education
Literate 189 (59.4)
Illiterate 131 (40.6)
Occupation
Working 24 (7.5)
Not working 296 (92.5)
Type of family
Nuclear 245 (76.6)
Joint 75 (23.4)
Health centre access
<2.0 km 190 (59.4)
>2.0 km 130 (40.6)
Delivery
Home delivery 21(6.6)
Institutional 299 (934)
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A majority of the children (69.3%) are aged 6
months or older, while 30.7% are younger than 6
months with sex nearly even, with 48.5% being male
and 51.5% being female.

The majority of respondents are Hindu (71.4%), with
Muslims constituting 28.6% of the sample. Respond-
ents belong primarily to the OBC category (57.8%),
followed by SC/ST (24.4%) and General Category
(17.8%). A significant portion of respondents
(59.4%) are literate, while 40.6% are illiterate. Most
respondents (92.5%) are not working, while only
7.5% are engaged in employment. The majority of
families are nuclear (76.6%), and 23.4% of families
are joint families. A majority of respondents (59.4%)
live within 2 km of a health centre, indicating rela-
tively good access to healthcare facilities. However,
40.6% live farther away. A large proportion of deliv-
eries (93.4%) were institutional, with only 6.6% of
deliveries taking place at home (table 1).

At birth, 288 participants were initially eligible for
vaccination. Of these, 259 participants were success-
fully vaccinated, resulting in 29 dropouts, which
equates to a dropout rate of 10.07%. At 6 weeks, 282
participants remained eligible, and 266 participants
were vaccinated, leaving 16 dropouts. The dropout
rate decreased to 5.67% at this stage. The dropout
rate at 10 weeks dropped further to 1.87%, with only
5 participants missing from the vaccination cover-
age. At 14 weeks, 241 participants were eligible, and
237 were vaccinated, with just 4 dropouts, resulting
in a dropout rate of 1.66%. This brought the cumula-
tive dropout rate to 18.75% percent. At 9 months,
129 participants were eligible for vaccination, and
126 received the vaccine, leaving only 3 dropouts.
This represents a dropout rate of 2.33%. The cumu-
lative dropout increased to 19.79 percent. Finally, by
the time participants reached the 16-24month mark,
the cumulative dropout rate stabilized at 19.79 per-
cent, with all remaining eligible participants (43) re-
ceiving the vaccine. (Table 2)

The BCG vaccine had 304 eligible children, with 259
(85.2%) receiving the vaccine, resulting in a dropout
rate of 14.8%. The 3 doses of oral Polio vaccine
showed a higher vaccination rate of 92.2%, with 237
out of 257 eligible children vaccinated, and a dropout
rate of 7.8%. Similarly, the 3 doses of Penta vaccine
had a high vaccination rate of 92.6% (262 out of 283
eligible children) and a dropout rate of 7.4%. Regard-
ing the 3 doses of Rota vaccine, 230 out of 257 eligi-
ble children were vaccinated, yielding a vaccination
rate of 89.5% and a dropout rate of 10.5%. The 2
doses of Measles/MR vaccine had the lowest vaccina-
tion rate, with only 43 out of 59 eligible children vac-
cinated, corresponding to 72.9%, and a dropout rate
of 27.1%. (Table 3)

Vaccination dropout was higher among those aged
<6 months (22.8%) compared to 26 months (17.0%),
though not statistically significant (x?=1.438,
p=0.230; AOR 1.28,95% CI 0.67-2.44).
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Table 2: Vaccination coverage and dropouts at successive stage of the vaccination schedule (n=304%)

Timeline Non-eligible Eligible Vaccination Vaccination Cumulative Cumulative
participantst participants  coverage Dropout (%) Coverage (%) Dropout (%)

At birth 16 288 259 (89.93) 29 (10.07) 259 (10.07) 29 (10.07)

At 6 weeks 16 + 6 =22 282 266 (94.33) 16 (5.67) 243 (84.37) 45 (15.63)

At 10 weeks 22+15=37 267 262 (98.13) 5(1.87) 238 (82.64) 50 (17.36)

At 14 weeks 37 +26=63 241 237 (98.34) 4 (1.66) 234 (81.25) 54 (18.75)

At 9 months 63+112=175 129 126 (97.67) 3(2.33) 231(80.21) 57 (19.79)

At16-24 months  175+86=261 43 43 (100) 0(0) 231 (80.21) 57 (19.79)

*16 participants do not have MCP Card

T Non-eligible participants = age ineligible + cumulative dropouts from earlier stages.

Table 3: Vaccine specific coverage and dropout rates (n=304)

Vaccine Eligible Vaccinated (%) Dropout (%)

BCG vaccine 304 259(85.2) 45(14.8)

3 doses of Oral Polio vaccine 283 262(92.6) 21(7.4)

3 doses of Pentavalent vaccine 257 237(92.2) 20(7.8)

3 doses of Rota virus vaccine 257 230(89.5) 27(10.5)

2 doses of Measles/ MR vaccine 59 43(72.9) 16(27.1)

Table 4: Association between socio-demographic characteristics of participants and vaccination status

(n=304)
Variable Vaccinated Dropout x>, p value OR (95% CI) Adjusted OR (95% CI), p
n (%) n (%)
Child age
<6m 71(77.2) 21(22.8) 1.438, p=0.230 1.42 (0.80-2.53) 1.28 (0.67-2.44), p=0.45
26m 176 (83.0) 36 (17.0) Ref Ref
Sex
Male 128 (86.5) 20 (13.5) 5.19, p=0.0227 Ref Ref
Female 119 (76.3) 37 (23.7) 1.97 (1.11-3.48) 1.88 (1.03-3.42), p=0.04
Caste category
General 49 (89.1) 6(10.9) 12.05,p=0.0024 Ref Ref
OBC 147 (84.5) 27 (15.5) 1.50 (0.59-3.84) 1.42 (0.55-3.63), p=0.47
SC/ST 51 (68.9) 24 (31.1) 3.85(1.42-10.4) 3.12 (1.12-8.71), p=0.03
Education
Literate 155 (85.2) 27 (14.8) 4.562,p=0.0326 Ref Ref
[lliterate 92 (75.4) 30 (24.6) 1.85 (1.05-3.25) 1.69 (0.91-3.15), p=0.09
Delivery
Institutional 240 (83.3) 48 (16.7) 15.58, p=0.0001 Ref Ref
Home 7 (43.8) 9 (56.3) 6.43 (2.27-18.2) 5.96 (2.01-17.6), p=0.001
Socioeconomic status
Upper 22 (81.5) 5(18.5) x=2.198 Ref Ref
Middle 192 (82.8) 40 (17.2) p=0.333 0.91 (0.31-2.65) 0.88 (0.29-2.63), p=0.82
Lower 33 (73.3) 12 (26.7) 1.60 (0.46-5.58) 1.47 (0.40-5.34), p=0.55

Female children had significantly higher dropout
(23.7%) than males (13.5%) (x*=5.19, p=0.0227;
AOR 1.88, 95% CI 1.03-3.42, p=0.04). Caste showed
strong association (x?=12.05, p=0.0024), with SC/ST
children having the highest dropout (31.1%) com-
pared to OBC (15.5%) and General (10.9%) catego-
ries, and remaining at higher risk after adjustment
(AOR 3.12,95% CI 1.12-8.71, p=0.03). Children of il-
literate caregivers had higher dropout (24.6% vs.
14.8%) (x*=4.562, p=0.0326), though the effect was
not significant after adjustment (AOR 1.69, 95% CI
0.91-3.15, p=0.09). Place of delivery was highly sig-
nificant, with home-delivered children showing
markedly higher dropout (56.3% vs. 16.7%)
(x?=15.58, p=0.0001; AOR 5.96, 95% CI 2.01-17.6,
p=0.001). Socioeconomic status showed no signifi-
cant association (¥*=2.198, p=0.333), with dropout
rates of 18.5%, 17.2%, and 26.7% among upper,
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middle, and lower groups respectively (AOR for low-
er class 1.47,95% CI 0.40-5.34, p=0.55). (Table 4)

The most frequently reported barriers were lack of
awareness of the vaccination schedule (23.7%), fear
of side effects (19.1%), and vaccine unavailability
(15.1%). (Table 5)

Table 5: Reported barriers to vaccination (n =
304)

Barrier Respondent(%)
Lack of awareness of schedule 72 (23.7)

Fear of side effects 58(19.1)
Vaccine not available / stock-out 46 (15.1)
Distance / transport difficulties 41 (13.5)

Family opposition / cultural beliefs 34 (11.2)

Child illness at due time 28(9.2)

Other (e.g., mother’s illness, migration) 25 (8.2)
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DISCUSSION

The present study shows a gradual increase in vac-
cination dropout rates. The dropout rate was lowest
at birth (10.07%) but increased to 5.67% by 6 weeks,
and to 2.33% by 9 months, resulting in a cumulative
dropout rate of 19.79%. Although no new dropouts
were observed at 16-24 months, the cumulative ef-
fect persisted due to missed earlier doses. By the
time the children reach 2 years’ age, nearly 20% of
the original cohort has missed at least one vaccina-
tion. Similar progressive dropout patterns have been
reported in NFHS-5, though with slightly lower rates
overall.2# Several other studies also reported compa-
rable findings®’ while a large multi-state study by
Pritu Dhalaria et al. noted a similar trend but with
much higher dropout rates8. This highlights the chal-
lenge of maintaining consistent follow-up for vac-
cinations, especially as children grow older. The fac-
tors influencing dropouts may include logistic barri-
ers, awareness gaps and accessibility.

BCG vaccine coverage was 85.2%, with a dropout of
14.8%, likely reflecting missed opportunities at de-
livery or logistical barriers. NFHS-5 reported higher
coverage (national ~95%, UP ~93%, Lucknow
~92%)%4. Polio vaccine coverage was 92.6%, with a
dropout of only 7.4%, reflecting successful aware-
ness campaigns; NFHS-5 reported slightly lower lev-
els (national 80%, UP 74%, Lucknow 73%)2*. Penta-
valent coverage was also high (92.2%) with a drop-
out rate of 7.8%, whereas NFHS-5 showed slightly
lower coverage (87%, 80%, and 78%, respectively).
Rotavirus vaccine coverage in this study was 89.5%
with a dropout rate of 10.5%. By contrast, NFHS-5
data reported much lower coverage (36% nationally,
49% in UP, and 61% in Lucknow)?#. This discrepan-
cy may reflect intensified local interventions in the
study setting. Measles/MR vaccine coverage was
lowest (72.9%), with the highest dropout rate of
27.1%. NFHS-5 reported lower coverage for the first
dose (32%, 30%, and 34% nationally, UP, and Luck-
now, respectively)24 The better coverage in this
study compared to NFHS-5 could be due to more re-
cent programmatic improvements, though follow-up
for the second dose remains a challenge. Similar cov-
erage patterns have been observed in multiple stud-
ies from 2016-2023, which reported 89-92% cover-

age for most vaccines but only 30-50% for measles.t
10

Analysis of socio-demographic factors revealed im-
portant disparities. No significant association was
observed between child age (<6 months vs. 26
months) and dropout rates (x* = 1.438, p = 0.230).
However, sex of the child was significant (x* = 5.19, p
= 0.0227): females had higher dropout rates than
males, consistent with evidence that gender bias in
healthcare-seeking persists in some communities.
Caste and social category were strongly associated
(? = 12.05, p = 0.0024), with children from OBC and
SC/ST families showing higher dropout rates com-
pared to General category, underscoring the role of
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socio-economic inequities. Parental literacy was also
significant (x? = 4.562, p = 0.0326): literate caregiv-
ers had lower dropout rates, likely due to better
awareness and health system navigation. By con-
trast, occupation, family type, and distance from
health facilities showed no significant effect. Notably,
place of delivery was highly significant (x* = 15.58, p
= 0.0001): home deliveries were strongly associated
with higher dropouts, confirming earlier studies that

institutional births improve vaccination continuity.”
9,11-15

These socio-demographic associations likely reflect
underlying barriers such as illiteracy (linked to low
awareness), caste-based disadvantage (linked to
poor access and financial constraints), and non-
institutional delivery (linked to missed linkage with
immunization services). Addressing these gaps re-
quires targeted interventions, such as health educa-
tion for illiterate mothers, community mobilization
in SC/ST groups, and promotion of institutional de-
liveries.

Study limitations should be acknowledged. Reliance
on MCP cards and caregiver recall may have under-
estimated dropouts due to missing data. The cross-
sectional design prevents causal inferences. Some
subgroups, such as home deliveries (n = 16), were
small, limiting statistical power. Additionally, while
NFHS-5 provided a useful benchmark, our study set-
ting may have benefited from recent programmatic
improvements not fully captured in NFHS data.

Implications for policy and practice include the need
for targeted education programs focusing on disad-
vantaged groups, strengthened follow-up mecha-
nisms for measles/MR vaccination, and continued
emphasis on institutional deliveries. Future studies
with larger and more diverse samples, including
post-2023 program data, will further clarify the
evolving trends in vaccination coverage and dropout.

The present study identified lack of awareness of the
vaccination schedule (23.7%), fear of side effects
(19.1%), and vaccine unavailability (15.1%) as the
most common barriers to immunization. Similar
findings have been reported in another study where
poor awareness and inadequate communication con-
tributed to low coverage.1617

CONCLUSION

In conclusion, vaccination coverage at birth and early
infancy is encouraging, nearly one-fifth of children
fail to complete the full schedule by two years of age.
The steep dropouts observed for Measles/MR and
Rotavirus vaccines underscore the urgent need for
targeted interventions. Key determinants such as
caregiver literacy, social category, and place of deliv-
ery should guide program priorities. To address
these gaps, community-based strategies like literacy
and awareness programs for caregivers, gender-
sensitive health education, and strengthening follow-
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up through mobile vaccination units in underserved
slums are recommended. Linking institutional deliv-
ery with structured postnatal vaccination counsel-
ling may further reduce early dropouts. Future re-
search should adopt longitudinal designs to better
capture causal pathways of vaccine dropout and ex-
plore the impact of socio-economic barriers not fully
assessed in this study. Addressing these issues will
be critical to achieving equitable and sustained im-
munization coverage.
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