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Abstract
Immunization is a very effective strategy to prevent against
common infectious disease. The objectives of the study were to
determine the immunization status and reasons for non-vaccination
of children coming to Civil Hospital Sukkur. This cross-sectional
study was conducted pediatric OPD at Civil Hospital Sukkur from
January 1, 2013, to June 30, 2013. Parents of children under five years
of age brought their child to Outpatient Department of Civil Hospital
Sukkur for any illness were asked to participate in the study. Parents
who gave informed consent were included in the study. Data were
collected using a small questionnaire by the researcher himself. A total
of 500 parents gave consent to participate in the study. The average
age of children was 20.4±16.3 months, 257 (51.4%) were males and
243 (48.6%) were females. Four hundred and four (80.4%) children
were fully vaccinated and 98 (19.6%) were not vaccinated. Parents
don’t know about immunization, busy parents, illness of a child, fear
of immunization and parents who are not considering immunization
as important are independent factors of non-vaccination.
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AHP: Accelerated Health Plan; BCG: Bacillus Calmette–Guérin;
DPT: Diphtheria, Pertussis, Tetanus; EPI: Expanded Program of
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National Immunization Days; OPD: Out-Patient Department;
OPV: Oral Polio Vaccine; PDHS: Pakistan Demographic & Health
Survey; WHO: World Health Organization

Introduction

In the 20th century, immunization programs are one of the
most effective health interventions and their success is connected
to achieving and maintaining high vaccination coverage rate[1].
The morbidity and mortality due to vaccine preventable disease
are still very high in many developing countries including
Pakistan [2]
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Fifteen percent of Pakistan population constitutes children
under five years of age. These children contributed 50% of
overall mortality compared to 8-10 in high-income countries
[3]. The rate of mortality of children under five years of age is
high in South Asian countries. According to the World Bank, the
under-five mortality rate is quite high for Pakistan 81/1000
live births (LB) compared to India 48 and Bangladesh 38/1000
LB.[4] Communicable diseases are a major cause of under-five
mortality. To develop preventive measure against communicable
diseases, a pilot project of expanded program of immunization
(EPI) had been launched in 1974. In 1985, this program was
further augmented by accelerated health plan of government
(AHP) which resulted in improving coverage from a low 5% to
70% in 1984.[5,6] in the last decade national immunization days
(NIDs) and the mopping up campaigns (door to door vaccination
in high-risk areas) have been introduced to provide maximum
coverage [7,8].
In developing countries, vaccinating children has the
highest impact on health intervention that not only reduces
hospitalization but also decreases the treatment cost through
prevention [9, 10]

The vaccine coverage varies according to the province of
Pakistan. According to recent Pakistan Demographic and health
survey (PDHS) 2012-2013 [11], the coverage of BCG was 91.6%
in Punjab, 78.5% in Sindh, 79.7% in Khyber Pakhtunkhwa (KPK),
48.9% in Balochistan, Islamabad 96.5% and Gilgit Baltistan
78.6%; coverage of 3 doses of DPT was 76.3% in Punjab, 38.6% in
Sindh, 69.6% in KPK, 27.2% in Balochistan, in Islamabad 91.2%
and Gilgit Baltistan 55.3%; coverage of polio dose III was 92.4%
in Punjab, 77.5% in Sindh, 75.7% in KPK, 60.6% in Balochistan,
Islamabad 85.6% and Gilgit Baltistan 75.2% and coverage of
measles was 70% in Punjab, 44.6% in Sindh, 57.8% in KPK,
37.3% in Balochistan, Islamabad 85.2% and Gilgit Baltistan 51%

According to PDHS 2012-13, full vaccination coverage in
Pakistan has been gradually improving over the past two decades,
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with an increase from 35% in 1990-91 to 54% in 2012-13 [11]. A
hospital based study showed that 58% of children at risk remain
unimmunized due to lack of implementation and monitoring
awareness.[12] In Karachi, only 25% of general practitioners
had adequate knowledge about pre-exposure and only 13% both
pre and post-exposure tetanus immunization.(7,13) In KPK, 65%
children were immunized fully, among whom only half could be
verified for immunization.(14) A study in Karachi showed a low
level of parental awareness as a reason for not immunizing their
children. By increasing the awareness and education of parents
regarding immunization, the proportion of immunized children
increased from 74%-94%. Further, motivation, utilization
of primary health centers, the immunization status slightly
increased from 19 to 22%; parental knowledge also increases
immunization status from 12 to 16.5% [11, 15] Although media
campaigns also have shown to improve the coverage especially in
the NIDs but remains unsatisfactory.[16]

A study done at Hyderabad, the second big city of Sindh
province after Karachi, showed that the commonest reason for not
vaccination or incomplete vaccination was a lack of motivation
and careless attitude of parents in 56.6%. Mothers were although
aware of its importance but could not find time to take the child
to nearby EPI-center or because of the distance of EPI centers
in 15%, illness of child in 17%, lack of awareness in 31.29%,
no knowledge in 8% and fear of vaccine in 3.4% [17] Therefore
more health interventions are needed at the hospital and the
community level to ensure immunization in children less than
five years of age, by improving parental education, motivating
them to vaccinate their children which in turn reduce the underfive mortality [18]. So it is clear that quality of immunization
services is compromised at the recipient level mainly due to lack
of motivation, and doubts about the importance of immunization.
EPIcenter of Civil Hospital Sukkur provides immunization
facility to both urban and rural Sindh but one of the surveys
done earlier showed hat number of immunized children is still
not sufficient and there is also a lack of published data on this
issue. Therefore this study was done to determine immunization
status and reasons of no-immunization in children so that
reasons which are responsible for low or high immunization can
be addressed timely thereby reducing morbidity and mortality
related to infectious diseases.

Material and Methods

This cross-sectional analytical study was conducted in the
pediatric outpatients department at Civil Hospital Sukkur from
January 1, 2013, to June 30, 2013. Parents brought their children
under five years of age for any illness were asked to participate
in the study. Those parents who gave informed consent were
enrolled in the study. Parents refused to participate in this
study and those did have vaccination card or missed dose were
excluded. Demographic features like the age of the child, the
age of mother, the age of father, education of both father and
mother socioeconomic status and immunization status. Children
were categorized as fully vaccinated if they had one dose of BCG,
three doses of hepatitis B, OPV and DPT and one dose of Measles
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vaccine as recommended by WHO confirmed by vaccination card.
Children who did not receive were labeled as unvaccinated. 1)
busy parents were defined as parents aware of the importance
of vaccination but don’t have time to vaccinate, 2) ill child
are those who have a cold, cough, fever on scheduled date of
immunization, 3) parents consider immunization not important,
4) parents don’t have knowledge about immunization and 5) fear
of vaccination, if parents afraid of injection and its adverse effects
on their children).
The sample size was calculated assuming of vaccination
coverage of 70%, bond on the error of estimation of 4%
and confidence level of 95%. The sample size was 500. The
sample size was calculated using WHO software for sample
size determination in health studies. The data was entered
and analyzed in Statistical Package for Social Sciences (SPSS20) software. Frequency and percentage were computed for
categorical and mean and standard deviation were estimated
for quantitative variables. The socioeconomic variable is derived
using principal component analysis. Logistic regression was
applied to ascertain factors of non-vaccination. Variables which
were significant at a univariable level were included in the
multivariable model. Final model also adjusted for age and sex of
the child. Odds ratio with 95% conference interval were reported.
The final model was checked for the goodness of fit using Hosmer
& Lemeshow test.
This study was approved by ethical review committee of the
institute. Primary author obtained permission from the principal
investigator to write this manuscript.

Results

Overall 2540 of patients visiting the OPD during the study
period of them 613 children under five years of age were
visited OPD for any illness. A total of 500 parents gave consent
to participate in this study (Figure 1). The mean age of children
was 20.5±16.2 months, 257 (51.4%) were male and 243 (48.6%)
were female. The mean age of the father was 42.2 ±8 and mean
age of mothers was 32.6±10.1 years. One hundred and forty-five
(29%) fathers and 163 (32.6%) mothers were uneducated, 123
(24.6%) belonged to low socioeconomic status and 312 (62.4%)
belonged to middle socioeconomic status. Ninety-eight (19.6%)
children were unvaccinated and 402 (80.4%) of children were
fully vaccinated. A total of 208 (41.6%) fathers don’t want to

Figure 1: Flow diagram for sample selection.
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immunize, 217 (43.4%) has ill children, 80 (16%) busy parents,
72 (14.4%) parents had a fear of vaccination and 72 (14.4%)
parents don’t think vaccination is important.
The mean age of unvaccinated children was 17.2±16 months.
Among unvaccinated children, (39.8%) were male and 59 (60.2%)
were female, 76 (77.6%) belonged to poor socioeconomic strata,
73 (74.5%) fathers and 59 (60.2%) mothers were uneducated
Table 1.

Univariable analysis showed age, gender, socioeconomic
status, education of father & mother, busy parents, parents don’t
know about immunization, the parent having fear and parent
considering vaccination as unimportant were significant Table 2.

Multivariable analysis showed high socioeconomic status
OR 0.16 (95% CI 0.09-0.28), education of mother OR 0.34 (95%
CI 0.23-0.49), parents don’t know about immunization OR 2.11
(95% CI 1.02-4.34), busy parents OR 2.6 (95% CI 1.33-4.98),
illness of child OR 3.02 (95% CI 1.36-6.68), fear of immunization
OR 2.53 (95% CI 1.12-5.34) and parents who are not considering
immunization as important OR 3.86 (95% CI 1.95-7.67) are
independent factors of non-vaccination.
Table 1: Comparison of demographic characteristics and factors between vaccinated and unvaccinated children.

Age of children
Female
Male

Age of father

Vaccinated Unvaccinated
Children
Children
(n=402)
(n=98)

21.26±16.24 17.23±16.16

Crude
Odds
ratio
0.98

0.97-0.99

218 (54.2%) 39 (39.8%)

0.56

0.35-0.87

32.94±10.24 31.43±9.86

0.98

0.95-1.02

184 (45.8%) 59 (60.2%)

1

41.37±7.88

41.39±8.41

72 (17.9%)

73 (74.5%)

Educated

74 (18.4%)

328 (81.6%)

89 (90%)
9 (9.2%)

0.27

Poor

47 (11.7%)

76 (77.6%)

1

Age of mother

Education of father
Uneducated
Educated

Education of mother
Uneducated

Socioeconomic status
Middle and high

330 (82.1%) 25 (25.5%)

355 (88.3%) 22 (22.5%)

Factors of nonvaccination
Parents don’t want to
134 (33.3%) 74 (75.5%)
immunize
Illness of child
Busy parents

Fear of vaccination
Parents thinks
vaccination is not
important

95% CI

141 (35.1%) 76 (77.6%)
44 (10.9%)

36 (36.7%)

78 (19.4%)

53 (54.1%)

43 (10.7%)

28 (28.6%)

0.98
1

0.49
1

0.27
6.16
6.39

0.96-1.01

0.33-0.56
0.19-0.38
0.19-0.35
3.7210.22
3.8110.72

4.72

2.82-7.92

4.89

3.06-7.81

3.25

1.89-5.58
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Table 2: Multivariable model of factors determining non-vaccination in
children
*Adjusted Odds
95% CI
ratio
Age of children
Female

Educated mother

Middle and high socioeconomic
status
Parents don’t want to
immunize
Illness of child
Busy parents

Fear of vaccination

Parents thinks vaccination is
not important

*Adjusted for age and sex of children

1.0

0.98-1.02

0.34

0.23-0.49

1.05
0.16
2.11
3.02
2.55
2.53
3.86

0.58-1.93
0.09-0.28
1.03-4.34
1.36-6.68
1.33-4.89
1.19-5.34
1.94-7.67

Discussion

Immunization is the most cost-effective health strategy
for child health. There is an imminent risk of an epidemic of
vaccine-preventable diseases due to increasing urbanization,
migration, growing slums, highly concentrated population and
continuous invasion of new pathogens and low coverage of
primary immunization. Attempts to improve the coverage have
been going on for many years. The morbidity and mortality
due to vaccine preventable disease are still very high in many
developing countries including Pakistan. The top five killers in
children less than five years include perinatal conditions 20%,
respiratory tract infections 18%, diarrheal illnesses 17%, vaccine
preventable infections 15% and malaria 7% [2].

The results of this study showed that 80.4% children were
fully immunized, and only 19.6% were not immunized. A low
coverage of immunization was observed in the study by Mathew
et al. [19] who found that 25% of children were fully immunized
and Saxena et al. [20] found that 30% were completely immunized.
50% to 70% coverage of immunization was observed in different
international studies. [21-26] Results of this study indicate a
similar immunization status compared to the Indian average
according to the NFHS 3 (2005-2006) which showed that 43.8%
of children were fully immunized. [27] In a study in Delhi, the
rate of fully vaccinated children was 71.7%, partially vaccinated
19.8%, and unvaccinated 8.5%. [22]
Full immunization was reported in 91% by parents in
Adelaide, [28] 89.7% in China, [29] and in Islamabad 58% [30].
Low vaccination coverage in presence of many EPI centers
indicates need for education and motivation for both parents and
primary health care staff [17].

Coverage of fully immunized children from four states of
India, (Bihar, Madhya Pradesh, Rajasthan, and Uttar Pradesh)
was reported as 47.8%, and partially and not immunized children
as 32.2% and 20%.[31]
In this study, we found that parents belonged to middle and
high socioeconomic status OR 0.16 (95% CI 0.09-0.28), and
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education of mother OR 0.34 (95% CI 0.23-0.49) were more likely
to immunize their children. Studies have shown that education
of mother was independently associated with immunization
coverage.[33, 34] Study reported that children from urban
areas and mother’s education level showed significant role in
immunization coverage.33 By improving female literacy with a
reduction in drop-out rate would achieve the higher target of
immunization among children.

Risk factors include parents don’t know about immunization
OR 2.11 (95% CI 1.02-4.34), busy parents OR 2.6 (95% CI
1.33-4.98), illness of child OR 3.02 (95% CI 1.36-6.68), fear of
immunization OR 2.53 (95% CI 1.12-5.34) and parents who are
not considering immunization as important OR 3.86 (95% CI
1.95-7.67) are independent factors of non-vaccination. Similar
factors have been identified in a study amongst urban slums of
Lucknow district. [23] A study done at Hyderabad, second big city
of Sindh showed that the commonest reason for non-vaccination
or incomplete vaccination was laziness of parents (56.6%).
Mothers although aware of its importance could not find time
to take the child to nearby EPIcenter or because of the distance
of EPI centers in 15%, due to the illness of child in 17%, lack of
awareness in 31.29%, no knowledge in 8% and fear of vaccine in
3.4% [17]. In a study from India the common reasons for partial
immunization and non-immunization were: lack of knowledge
about vaccination in 30.3%; side-effects of vaccination in
(28.8%); lack of knowledge about subsequent doses (22.1%);
lack of faith in the effectiveness of immunization (21.7%); OPV
thought to be the only vaccination in 20.9%; vaccine should not
be given if the child is suffering from minor illnesses, such as mild
diarrhoea with no dehydration or acute respiratory infections in
12.7%; sickness of the child on the scheduled date in 12.7%; and
minor reactions during previous vaccination in 11.9% [32].
Other factors that are impacting the quality of immunization
services are lack of motivation, and prevailing doubts about the
importance of immunization. Lack of vehicles, unavailability of
local vaccinators particularly for females and misplacement of
cards [35] Therefore, solving the problems of the providers at all
levels combined with media campaigns to give awareness and
modify firm behavior of recipients can meaningfully improve the
immunization coverage in Pakistan [35].

This study has certain strengths. The sample size is adequate
with 4% bound on the error of estimation. The socioeconomic
variable was derived from principle component analysis. The
model was validated by doing sub sampling of data and no
difference was found. Logistic analysis was applied to determining
factors of non-vaccination.
The study has some limitation. First, we missed partially
immunized children but their proportion is low. Second, recall
bias and information biases cannot be ruled out. But researcher
asked the questions in standard format and probe as needed.
This study was done in a busy OPD and parents were in a rush so
sample collection took six months.
Vaccine coverage can be enhanced by community-based
health education, providing immunization, and follow-up of
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families, resulting in a decrease in disease burden [36]. There is a
need for more clear and appropriate health education messages
regarding vaccination of children as well as adequate and quality
outreach services of vaccination to counter the cause of busy
parents [37].

In conclusion, the immunization status of children visiting
the outpatients department of the tertiary-care hospital is low.
Only 80.4% children were fully vaccinated and 19.6% were
non-vaccinated children. The reasons can be multi factorial
ranging from low prioritization of immunization by parents, the
educational status of mother, busy lifestyle, and unimportance of
vaccination due to taboos associated with immunization. These
factors should be considered in order to improve planning for
improving vaccine coverage.
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