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ArtiC{e history: Objective: To determine the vaccination refusal rate, associated factors and perceptions of parents who
Received 13 October 2020 refused routine immunization for their children using the World Health Organization (WHO) SAGE
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Working Group on Vaccine Hesitancy Survey Tool.
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Materials and methods: A cross-sectional survey was conducted using multi-stage cluster sampling in
Bannu District, Khyber Pakhtunkhwa Province, Pakistan from March 2019 to July 2019. AWHO validated

Cey\/\{ord§: questionaire was used. The outcome variable was parental refusal of routine immunization of their
Rzg;glanon children. Logistic regression was performed for associations, and multi-regression was applied to identify

SAGE Vaccine Hesitancy Survey Tool any confounders.

Immunization

Results: Of 610 parents, 170 (27.9%) refused vaccination of their children. Of these, the majority of mothers

Child had no education [n = 145 (85.3%); p = 0.03], and mothers were less likely to own a mobile phone than
Parents fathers [24 (14.1%) vs 152 (89.4%); p < 0.001]. The vaccination refusal rate was higher in parents with food
security [n = 88 (51.8%)] compared with parents with minimal food insecurity [n = 62 (36.5%)] and high
food insecurity [20 (11.8%); p < 0.05)]. On multi-variate logistic regression, fathers who were employed
[adjusted odds ratio (OR) 0.59, 95% confidence interval (CI) 0.37-0.94; p = 0.02] and had a high level of
education (adjusted OR 0.21, 95% CI 0.08-0.50; p < 0.001) were less likely to refuse vaccination of their
children. Parents with high food insecurity were more likely to refuse vaccination of their children
(adjusted OR 2.2, 95% CI 1.0-0.50; p = 0.04) compared with parents with minimal food insecurity

(adjusted OR 1.6, 95% CI 1.0-2.5; p = 0.02).

Conclusion: The vaccination refusal rate was very high among parents, and this was associated with
inability to read or write, no education, owning a mobile phone, unemployment and food security.

Crown Copyright © 2020 Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Vaccine development is one of the most remarkable scientific
breakthroughs in human history and has permanently revolution-
ized the field of medicine and health (Greenwood, 2014). Since its
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(Rappuoli et al.,, 2018). On a global scale, vaccination prevents

(S. Afaq). approximately 2-3 million deaths every year (Hotez, 2019), and a
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further 3.5-4.5 million deaths could be avoided if international
coverage of vaccination improved (Greenwood, 2014). In addition
to saving lives, vaccination has an enormous economic benefit to
society. According to a recent estimate, an investment of US$34
billion in an immunization programme in 94 low-and-middle-
income countries would save US$586 billion in direct costs of
illness and US$1.5 trillion in broader economic benefits (Ozawa
et al, 2017). However, at present, global vaccine uptake rates
(coverage) are suboptimal (Zimlich, 2017). In 2019 alone,
approximately 14 million children aged <1 year did not receive
a single dose of diphtheria, tetanus and pertussis vaccine, and 5.7
million children were only partially vaccinated (WHO, 2019).
While financial constraints and healthcare access are the main
reasons for non-vaccination, vaccine hesitancy has been recog-
nized recently as an important contributor to non-vaccination of
children.

Vaccine hesitancy is defined as intentional delay or refusal to
vaccinate children despite vaccine availability (Kestenbaum and
Feemster, 2015). Recently, more than 90% of countries, both
developed and developing, have reported some degree of vaccine
hesitancy (Lane et al., 2018). In Romania, 11.7% of parents refuse
vaccination of their children (Miko et al., 2019), and in Malaysia,
the vaccine refusal rate is 18.2% (Lim et al., 2016). In developed
countries, such as the UK and USA, a continuous decrease in uptake
of the measles, mumps and rubella vaccine has been observed in
recent years. A similar trend has been observed globally, resulting
in a 30% increase in the number of cases of measles, a disease that
was considered to have been eradicated globally in 2000 (The
Lancet Child & Adolescent Health, 2019). As a result, in 2019, the
World Health Organization (WHO) declared vaccination refusal to
be one of the 10 greatest threats to public health worldwide (World
Health Organization, 2020).

Pakistan remains among the countries with the highest
number of unvaccinated children in the world. Although the
Expanded Program on Immunization has been in place in Pakistan
since 1978, the national immunization rate is consistently low
and only two-thirds of children are fully vaccinated. Wide
variations in immunization profile exist between rural and urban
populations (Butt et al., 2020), and Pakistan and Afghanistan are
the only countries in the world struggling to eradicate polio
(Verma et al., 2018). A chronically low immunization rate is
responsible for 50% of neonatal deaths from vaccine-preventable
diseases in Pakistan (Bucher et al., 2015), which is the highest
mortality rate in the world. Vaccine hesitancy, primarily due to a
low literacy rate, socio-economic disparities, cultural and
religious beliefs, and belief in conspiracy theories (e.g. vaccines
may damage or sterilize children, or contain agents derived from
monkeys or pigs), is one of the main reasons for reduced
vaccination coverage in Pakistan (Hussain et al., 2016). The
vaccination refusal rate and prevalence of vaccine-preventable
diseases are particularly high in Khyber Pakhtunkhwa Province,
Pakistan. For the last several years, the highest numbers of polio
cases in Pakistan have been reported for Bannu District and Lakki
Marwart, Khyber Pakhtunkhwa Province (Pakistan Polio Eradica-
tion Programme, 2020). However, to the authors’ knowledge, no
studies to date have addressed this multi-faceted problem. As
such, the present study was undertaken to determine the parental
vaccination refusal rate and associated factors in Bannu District,
Khyber Pakhtunkhwa Province, Pakistan.

Materials and methods

A cross-sectional study was conducted in Bannu District,
Khyber Pakhtunkhwa Province, Pakistan from March 2019 to July
2020. A required sample size of 610 was calculated using OpenEpi
software taking a parental vaccination refusal rate of 18.2%
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(Lim et al., 2016) and a margin of error of 5%, with a design effect
of 2 and 95% confidence intervals, and a non-response rate of 10%.

Sample selection

The inclusion criteria were: parents with children aged 0-59
months; and residence in the target geographic area for at least 12
months. Parents who were involved in delivery of any type of
health service, particularly healthcare staff, were excluded from
this study in order to avoid bias.

The SAGE Working Group on Vaccine Hesitancy Survey Tool was
used for data collection after participants had given their informed
consent. The questionnaire was translated and adopted using a
pilot study of 30 participants. Both oral and written informed
consent were obtained, and ethical approval was granted by
Khyber Medical University, Peshawar (Dir/KMU-EB/PP/000800).

Using multi-stage cluster sampling, two of four tehsils (Bannu
Tehsil, Miryan and Bakakhail and Domail Tehsil) in Bannu District
were selected at random. In the second stage, the number of union
councils within each tehsil was determined by random sampling.
In the third stage, the total number of households was divided by
the sample size to obtain the sampling interval (k), and
participants were select from every kth household using a
systematic sampling technique. In circumstances where more
than one parent lived in the household, one parent was selected at
random for interview.

Data analysis

Data were analysed using SPSS Version 22 (IBM Corp., Armonk,
NY, USA). Continuous variables (e.g. food insecurity score, child’s
age, maternal age, paternal age) were converted into categorical
variables by dividing the range into three to obtain equal intervals
for each class. Associations between parental refusal of routine
immunization of children and other explanatory variables, and
Likert scale survey questions were tested using Chi-squared test.
Demographic variables with p < 0.05 were included in a logistic
regression model to determine the predictors of vaccination
refusal. Multi-logistic regression was applied to obtain adjusted
odds ratios (OR) for potential confounders. p < 0.05 was considered
to indicate significance.

Results
Demographic characteristics

The majority of the 610 study participants were male [n = 323
(53%)]. The mean =+ standard deviation ages of mothers and fathers
were 30.5 + 7.9 and 34.4 4 7.4 years, respectively, and the mean age
of children was 11.5 4 5.8 years.

Maternal age was classified as 17-30 years, 31-45 years or >46
years. Child’s age was classified as 0-1 month, 1 month-1 year or
1-3 years. Paternal age was classified as 18-35 years, 36-52 years
or >52 years. Overall, 486 (79.3%) mothers could not read or write
and had no education, 597 (97.5%) were unemployed (housewives),
and 492 (80.7%) did not own a mobile phone. In comparison, 402
(65.9%) fathers were able to read or write, and 391 (64.1%) fathers
were involved in child care. Unemployment was common among
fathers (63%), but the majority (94.4%) owned a mobile phone.
Most families were poor, and only one-quarter (26.1%) of house-
holds had monthly income >40,000 PKR (US$238). However, the
majority (73.3%) of parents had minimal or no depressive
symptoms (Table 1).

Nearly one-third (27.9%) of parents reported that they had ever
refused vaccination of their children. Of all parents, 68.2% believed
that vaccination would protect their children from serious
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Table 1
Categorical variables (n = 610).
Characteristics Variable Categories Frequency Percentage
Child’s Gender Male 323 53.0
characteristics Female 287 47.0
Maternal Able to read or write No 484 79.3
characteristics Yes 126 20.7
Education No education 487 79.8
Completed or some primary education 69 1.3
Completed or some secondary education 40 6.6
Completed or some higher education 14 23
Employed No 595 975
Yes 2.5 2.5
Owns a mobile phone No 492 80.7
Yes 118 19.3
Paternal Involved in child care No 219 359
characteristics Yes 391 64.1
Able to read or write No 208 34.1
Yes 402 65.9
Employed No 384 63.0
Yes 226 37.0
Owns a mobile phone No 34 5.6
Yes 576 94.4
Education No education 203 333
Completed or some primary education 160 26.2
Completed or some secondary education 110 18
Completed or some higher education 137 225
Household Number of children living in 1 379 62.1
characteristics household 2 143 234
3 52 8.5
4 20 33
5 8 13
6 1 2
7 7 11
Monthly income of family <10,000 144 23.6
<20,000 138 22.6
<30,000 154 25.2
<40,000 15 25
>40,000 159 26.1
Landline present in house No 598 98.0
Yes 12 2.0
Owns a radio No 345 56.6
Yes 265 43.6
Owns a television No 413 67.7
Yes 197 323
Owns a refrigerator No 230 37.7
Yes 380 62.3
Owns an electric or gas stove No 277 45.4
Yes 333 54.3
Owns a car No 487 79.8
Yes 123 20.2
Number of amenities 1 221 36.2
2 147 241
3 140 23.0
4 82 134
5 20 33
Depression score Mild depression 163 26.7
Minimal or no depression 447 733
Dichotomous Do you believe vaccination No 194 31.8
questions protects children from serious Yes 416 68.2
regarding diseases?
perceptions Do you think most parents like No 259 42.5
you vaccinate their children? Yes 351 57.5
Have distance from clinic, timing No 346 56.7
or costs prevented Yes 264 433
immunization?
Have other pressures in life No 503 82.5
prevented immunization? Yes 107 17.5
Do you think some ethnic No 477 78.2
religious groups have Yes 133 21.8
difficulties with vaccination?
Have you ever received negative No 203 333
information about vaccination? Yes 407 66.7
Do leaders (e.g. religious, No 129 211
political) support child Yes 481 78.9
vaccination?
Descriptive statistic of continuous variables
Variable Mean SD Range Minimum Maximum
Maternal age 30.5361 7.99566 43.00 17.00 60.00
Paternal age 34.4197 7.41482 50.00 18.00 68.00
Child’s age 11.07 5.837 23 1 24

SD, standard deviation.

119



FA. Khattak, K. Rehman, M. Shahzad et al.

diseases, and distance to clinic, time and cost did not deter them
from immunization [n = 346 (56.7%)].

Table 2 gives details of the factors associated with parental
vaccination refusal. This was found to be significantly (p < 0.05)
associated with parental (both mother and father) education,
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employment status and household income. Parental vaccination
refusal was also significantly (p < 0.005) associated with food
insecurity. No association was found between parental vaccination
refusal and child’s gender, age, possession of certain amenities and
depression.

Table 2
Parental vaccination refusal and associated factors.
Variable Categories Vaccination refusal p-value®
No Yes

Child’s gender Male 232 (52.7%) 91 (53.5%) 0.85
Female 208 (47.3%) 79 (46.5%)

Child’s age Newborn 37 (8.4%) 14 (8.2%) 0.96
Infant 196 (44.5%) 74 (43.5%)
Toddler 207 (47%) 82 (48.2%)

Maternal age (years) 17-30 272 (61.8%) 90 (52.9%) 0.11
31-45 150 (34.1%) 73 (42.9%)
>46 18 (4.1%) 7 (4.1%)

Mother able to read or write No 340 (77.3%) 144 (84.7%) 0.04
Yes 100 (22.7%) 26 (15.3%)

Maternal education level No education 342 (77.7%) 145 (85.3%) 0.03
Primary education 50 (11.4%) 19 (11.2%)
Secondary education 35 (8.0%) 5(2.9%)
Higher education 13 (3.0%) 1 (0.6%)

Mother employed No 428 (97.3%) 167 (98.2%) <0.005
Yes 12 (2.7%) 3(1.8%)

Mother owns mobile phone No 346 (78.6) 146 (85.9%) 0.04
Yes 94 (21.4%) 24 (14.1%)

Father involved in child care No 151 (34.3%) 68 (40.0%) 0.19
Yes 289 (65.7%) 102 (60.0%)

Father employed No 257 (58.4%) 127 (74.7%) <0.005
Yes 183 (41.6) 43 (25.3%)

Paternal age (years) 18-35 280 (63.6%) 92 (54.1%) 0.05
35.1-52 154 (35.0%) 77 (45.3%)
>52 6 (1.4%) 1 (0.6%)

Father able to read or write No 133 (30.2%) 5 (44.1%) 0.001
Yes 307 (69.8%) 95 (55.9%)

Paternal education level No education 125 (28.4%) 78 (45.9%) <0.001
Primary education 121 (27.5%) 39 (22.9%)
Secondary education 70 (15.9%) 40 (23.5%)
Higher education 124 (28.2%) 13 (7.6%)

Father owns a mobile phone No 16 (3.6%) 18 (10.6%) 0.001
Yes 424 (96.4%) 152 (89.4%)

Number of children 1-2 376 (85.5%) 146 (85.9%) 0.90
3-4 53 (12%) 19 (11.2%)
>5 11 (2.5%) 5(2.9%)

Monthly income of family (PKR) <10,000 99 (22.5%) 45 (26.5%) 0.03
<20,000 94 (21.4%) 44 (25.9%)
<30,000 107 (24.3%) 47 (27.6%)
<40,000 14 (3.2%) 1 (0.6%)
>40,000 126 (28.6%) 33 (19.4%)

Landline present in house No 430 (97.7%) 168 (98.8%) 0.382
Yes 10 (2.3%) 2 (1.2%)

Family owns a television No 295 (67.0%) 118 (69.4%) 0.57
Yes 145 (33.0%) 52 (30.6%)

Family owns a radio No 251 (57.0) 94 (55.3%) 0.69
Yes 189 (43.0) 76 (44.7%)

Family owns a refrigerator No 164 (37.3%) 66 (38.3%) 0.72
Yes 275 (62.7%) 104 (61.2%)

Family owns an electric or gas stove No 191 (43.4%) 86 (50.6%) 0.11
Yes 249 (56.6%) 84 (49.4%)

Family owns a car No 348 (79.1%) 139 (81.8%) 0.46
Yes 92 (20.9%) 31 (18.2%)

Number of amenities One 156 (35.5%) 65 (38.2%) 0.65
Two 108 (24.5%) 39 (22.9%)
Three 97 (22%) 43 (25.3%)
Four 64 (14.5%) 18 (10.6%)
Five 15 (3.4%) 5 (2.9%)

Food insecurity Secure 298 (67.7%) 88 (51.8%) <0.005
Minimal insecurity 121 (27.5%) 62 (36.5%)
Highly insecurity 1(4.8%) 20 (11.8%)

Depression Mild depression 123 (28.0%) 40 (23%) 0.26
No depression 317 (72.0%) 130 (76.5%)

AChi-squared test.

P p < 0.05 taken to indicate significance.
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Perceptions of parents about vaccines were determined using a
Likert scale. The majority of parents who refused vaccination of
their children [n =103 (60.6%); p < 0.005] believed that vaccination
has serious adverse effects. As a result, 19.4% of parents disagreed
with doctors’ recommendations to vaccinate their children. Over
half of parents (50.6%) disagreed with the statement that
vaccination can protect children (see Table 3).

Among those parents who refused vaccination of their children,
the majority [n = 152 (89.4%); p < 0.005] believed that vaccination
would protect their children from serious disease. One hundred
and fifty-six (91.8%; p < 0.005) reported that parents like them do
not vaccinate their children, and 146 (85.9%; p < 0.005) parents
reported that they had ever hesitated about vaccination of their
children (Table 4).

International Journal of Infectious Diseases 104 (2021) 117-124

Using univariate logistic regression analysis, mothers who
were able to read or write were found to be less likely to refuse
vaccination of their children [unadjusted OR 0.61, 95% confidence
interval (CI) 0.38-0.98, p = 0.04; adjusted OR 0.74, 95% C1 0.05-9.3,
p = 0.81]. Similarly, fathers who were able to read or write were
less likely to refuse vaccination of their children (unadjusted OR
0.54, 95% CI 0.38-0.79, p = 0.001; adjusted OR 1.13, 95% CI 0.63-
2.01, p = 0.67). On multi-variate analysis, fathers who were
employed (adjusted OR 0.59, 95% CI 0.37-0.94; p = 0.02) and
fathers with a high level of education (adjusted OR 0.21, 95% CI
0.08-0.50; p < 0.001) were found to be less likely to refuse
vaccination of their children. Parents with high food insecurity
were more likely to refuse vaccination of their children (adjusted
OR 2.2, 95% CI 1.0-0.50; p = 0.04) compared with parents with

Table 3
Parental perceptions regarding vaccination (Likert scale questions).
Variable Categories Parental vaccination refusal p-value®
No Yes
Is childhood vaccination important Strongly agree 136 (30.9%) 2 (1.2%) <0.005
for child health? Agree 258 (58.6%) 15 (8.8%)
Neither agree nor disagree 28 (6.4%) 55 (32.4%)
Disagree 14 (3.2%) 83 (48.8%)
Strongly disagree 4 (0.9%) 15 (8.8%)
Child vaccination is important for Strongly agree 117 (26.6%) 0 (0%) <0.005
the health of others in the Agree 242 (55%) 17 (10%)
community Neither agree nor disagree 59 (13.4%) 97 (57.1%)
Disagree 17 (3.9%) 48 (28.2%)
Strongly disagree 5 (%) 8 (4.7%)
All childhood vaccination Strongly agree 120 (27.3%) 1 (0.6%) <0.005
programmes are beneficial Agree 260 (59.1%) 22 (12.9%)
Neither agree nor disagree 49 (11.1%) 77 (45.3%)
Disagree 11 (2.5%) 62 (36.5%)
Strongly disagree 0 (0%) 8 (4.7%)
New vaccines are more risky than Strongly agree 13 (03%) 11 (6.5%) <0.005
older vaccines Agree 171 (38.9%) 108 (63.5%)
Neither agree nor disagree 124 (28.2%) 40 (23.5%)
Disagree 73 (16.6%) 10 (5.69%)
Strongly disagree 59 (13.4%) 1(0.6%)
Information I received about Strongly agree 109 (24.8%) 3 (1.8%) <0.005
vaccination is trustworthy and Agree 268 (60.9%) 19 (11.2%)
reliable Neither agree nor disagree 50 (11.4%) 74 (43.5%)
Disagree 09 (2.0%) 69 (40.6%)
Strongly disagree 4 (%) 5 (2.9%)
Vaccination is a good way to protect Strongly agree 127 (28.9%) 1(0.6%) <0.005
children from disease Agree 258 (58.6%) 18 (10.6%)
Neither agree nor disagree 42 (9.5%) 55 (32.4%)
Disagree 10 (2.3%) 86 (50.6 (%)
Strongly disagree 3 (0.7%) 10 (5.9%)
Generally, I do what my doctor Strongly agree 141 (32%) 13 (7.6%) <0.005
recommends regarding child Agree 266 (60.5%) 82 (48.2%)
vaccination Neither agree nor disagree 19 (4.3%) 40 (23.5%)
Disagree 9 (2.0%) 33 (19.4%)
Strongly disagree 5(11%) 2 (1.2%)
I am concerned about serious Strongly agree 33 (7.5%) 28 (16.5%) <0.005
adverse effects of vaccines Agree 174 (39.5%) 103 (60.6%)
Neither agree nor disagree 91 (207%) 25 (14.7%)
Disagree 78 (17.7%) 10 (5.9%)
Strongly disagree 64 (14.5%) 4 (2.4%)
My child does not need vaccination Strongly agree 13 (3.0%) 16 (9.4%) <0.005
for uncommon diseases Agree 96 (21.5%) 83 (48.8%)
Neither agree nor disagree 55 (12.5%) 55 (32.4%)
Disagree 200 (45.5%) 14 (8.2%)
Strongly disagree 76 (17.3%) 2 (1.2%)
Childhood vaccination is effective Strongly agree 128 (29.1%) 2 (1.2%) <0.005
Agree 260 (59.1%) 14 (8.2%)
Neither agree nor disagree 36 (8.2%) 73 (42.9%)
Disagree 9 (2.0%) 75 (44.1%)
Strongly disagree 7 (1.6%) 6 (3.5%)

AChi-squared test and Fisher’s exact t-test where applicable.

Pp < 0.05 taken to indicate significance.
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Table 4
Parental beliefs regarding vaccination.
Variable Categories Parental vaccination refusal p-value®
No Yes

Do you believe vaccination protects children from serious diseases? No 42 (9.5%) 152 (89.4%) <0.005
Yes 398 (90.5%) 18 (10.6%)

Do you think parents like you vaccinate their children? No 103 (23.4%) 156 (91.8%) <0.005
Yes 337 (76.6%) 14 (8.2%)

Have you ever been reluctant/hesitated regarding vaccination of your children? No 316 (71.8%) 24 (14.1%) <0.005
Yes 124 (28.2%) 146 (85.9%)

Have distance from clinic, timing or cost prevented vaccination of your children? No 277 (63.0%) 69 (40.6%) <0.005
Yes 163 (37.0%) 101 (59.4%)

Have other pressures in life prevented vaccination of your children? No 377 (85.7%) 126 (74.1%) 0.001
Yes 63 (14.3%) 44 (25.9%)

Are there other reasons why you think children are not vaccinated? No 360 (81.8%) 45 (26.5%) 0.001
Yes 80 (18.2%) 125 (73.5%)

Do you think some ethnic religious groups play a role in vaccination difficulties? No 370 (84.1%) 104 (62.9%) 0.002
Yes 70 (15.9%) 63 (37.1%)

Do you ever received negative information about vaccination? No 182 (41.4%) 21 (12.4%) 0.001
Yes 258 (58.6%) 149 (87.6%)

Do religious and political leaders support vaccination? No 55 (12.5%) 74 (43.5%) 0.002
Yes 385 (87.5%) 96 (56.5%)

AChi-squared test and Fisher’s exact t-test where applicable.
P p < 0.05 taken to indicate significance.

Table 5
Logistic regression analysis of participants’ characteristics associated with vaccination refusal (n = 610).

Characteristics Univariate analysis (Model 1) Multi-variate analysis (Model 2)

OR (95% CI) p-value OR (95% CI) p-value
Mother able to read or write
No Reference Reference
Yes 0.61 (0.38-0.98) 0.04 0.74 (0.05-9.3) 0.81
Maternal education level
No education Reference Reference
Primary education 0.89 (0.51-1.5) 0.70 1.9 (0.14-25.7) 0.61
Secondary education 0.33 (0.12-0.87) 0.02 1.0 (0.7-16.0) 0.96
Higher education 0.18 (0.02-1.4) 0.10 0.65 (0.024-18.1) 0.80
Mother owns a mobile phone
No Reference Reference
Yes 0.60 (0.37-0.98) 0.04 1.0 (0.56-1.8) 0.98
Father owns a mobile phone
No Reference Reference
Yes 0.31 (0.15-0.64) 0.001 0.61 (0.26-1.4) 0.25
Father employed
No Reference Reference
Yes 0.47 (0.32-0.70) <0.001 0.59 (0.37-0.94) 0.02
Father able to read or write
No Reference Reference
Yes 0.540 (0.38-0.79) 0.001 1.13 (0.63-2.01) 0.67
Paternal education level
No education Reference Reference
Primary education 0.51 (0.32-0.81) 0.005 0.58 (0.32-1.0) 0.071
Secondary education 0.91 (0.56-1.4) 0.72 0.994 (0.48-2.02) 0.986
Higher education 0.16 (0.08-0.31) <0.001 0.211 (0.08-0.50) <0.001
Monthly income of family (PKR)
10,000 Reference Reference
20,000 1.0 (0.62-1.7) 1.0 1.4 (0.81-2.4) 0.215
30,000 0.96 (0.59-1.5) 0.89 1.5 (0.88-2.6) 0.123
40,000 0.15 (0.02-1.23) 0.07 0.385 (0.04-3.2) 0.381
>50,000 0.57 (0.34-0.97) 0.03 1.3 (0.74-2.5) 0.310
Food insecurity
Secure Reference Reference
Minimal insecurity 1.7 (1.17-2.55) 0.005 1.6 (1.0-2.5) 0.02
High insecurity 3.2 (1.67-6.22) <0.001 2.2 (1.0-5.0) 0.04

OR, odds ratio; CI, confidence interval.
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minimal food insecurity (adjusted OR 1.6, 95% CI 1.0-2.5; p = 0.02)
(Table 5).

Discussion

To the authors’ knowledge, this is the first study from Pakistan
to measure the parental vaccination refusal rate using the WHO
SAGE Vaccine Hesitancy Survey Tool. The results show that more
than one-quarter of parents refused vaccination of their children,
with education level, socio-economic status and employment
being the main associated factors. A recent systematic review
reported that higher socio-economic status was associated with
higher levels of influenza vaccination; 4.5% of studies reported a
negative association and 14.3% of studies reported no association
(Lucyk et al., 2019).

Depression was not associated with vaccination refusal. In this
study, the parental vaccination refusal rate was very high
compared with previous reports. In the USA, Smith et al. found
that 8.2% of parents refused vaccination of their children at 24-35
months of age, and 5.8% both delayed and refused vaccination
(Smith et al., 2011). A study in Pakistan reported a parental
vaccination refusal rate of up to 6% for the oral polio vaccine
(Murakami et al., 2014). In 2019, 25,000 children were brought to
hospital in Peshawar, Pakistan over a matter of hours, reporting
adverse reactions attributed to the polio vaccine. In reality, there
were no adverse reactions and the response was based on a rumour
that children had died due to an adverse reaction to the polio
vaccine; on the same day, two police officers and polio workers
were shot dead to stop the vaccination drive (Liuhto, 2019). This
shows that even parents who are willing to have their children
vaccinated are also ‘on the edge’ and easily cave in to negative
rumours about vaccination.

A study published in BMC Public Health (Mora and Trapero-
Bertran, 2018) reported that a high level of education was
associated with fewer visits for child vaccination. However, the
present results suggest that parental vaccination refusal is
associated with illiteracy. A low level of education would result
in no understanding, or a low level of understanding, of
information about the benefits of vaccination. Parents with a
low level of education may also be easy targets for rumours and
false information.

The literature indicates an association between food insecurity
and well-being. However, the present results showed that
vaccination refusal was higher amongst parents with good food
security compared with those with food (Gundersen and Ziliak,
2015) insecurity. A US study in 2014-2018 found that 12.6 million
(5.3%) adults aged >65 years lived in food-insecure households
(Mahmood et al., 2020). Of those, 60.6% had received the influenza
vaccine in the past 12 months, which is contradictory to the
present findings. A possible reason for the high parental
vaccination refusal rate in the present study may be that a high
degree of food security is directly associated with higher social
class, so these people are more likely to be influenced by the media
and conspiracy theories relevant to vaccination.

One limitation of this study was that, due to cultural barriers, it
was not possible to interview mothers directly, so only fathers
were interviewed. Another limitation was that it was difficult to
establish the role of polio campaigns in vaccination refusal (in
Pakistan, polio campaigns for children aged <5 years are held
almost every month); it remains to be determined whether polio
campaigns have a positive or negative effect on vaccination
refusal. It was not possible to establish causal relationships
between parental vaccination refusal status and any of the
independent variables due to the cross-sectional nature of the
study.

123

International Journal of Infectious Diseases 104 (2021) 117-124

Conclusion

The parental vaccination refusal rate in this study was high.
Factors associated with vaccination refusal were a low level of
education (particularly paternal education), paternal employment,
parent affected by negative rumours, family income and food
security. Most of the parents who refused vaccination of their
children strongly agreed that childhood vaccination programmes
are beneficial, and that religious and political leaders support
vaccination programmes.
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