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Abstract

Objectives: In developing countries, the pneumococcal conjugate vaccine (PCV) has not been
incorporated into the national immunization schedule, and the vaccination rate is low. This study
aimed to examine parental knowledge, attitudes, and barriers to children receiving the PCV in
Jordan.

Methods: This was a questionnaire-based cross-sectional study. The online survey was written
in Arabic and consisted of three main sections. The questionnaire was distributed via social media
platforms, such as Facebook, Twitter, and WhatsApp.

Results: In total, 720 responses were analyzed. Only 149 (20.7%) of the parents’ children were
vaccinated with the PCV. However, almost half 356 (49.4%) of the respondents were willing to
vaccinate their children. Most (563, 78.1%) parents stated that the vaccine would protect their
children from pneumococcal disease. More than two thirds (516, 71.6%) of them strongly agreed
or agreed that the cost of the PCV is high. Parents who had vaccinated their children had a higher
monthly income than parents who had not vaccinated their children.

Conclusions: This study shows a lack of knowledge regarding pneumococcal infection and the
PCV among Jordanian parents. This is the main barrier to vaccinating children. Therefore, improv-
ing parental knowledge would increase the rate of vaccination among Jordanian children.
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Introduction

Streptococcus pneumoniae is a major cause
of community-acquired pneumonia, men-
ingitis, and sepsis in children, and is the
leading cause of mortality due to pneumo-
nia worldwide."? The pneumococcal con-
jugate vaccine (PCV) has reduced the
invasive pneumococcal disease burden in
children.” In 2007, the World Health
Organization recommended that all par-
ticipating countries incorporate the PCV
into the national immunization schedule.*
Despite this recommendation, some coun-
tries have still not introduced this vaccine,
and just over 50% of the world’s popula-
tion has been fully vaccinated with the
PCV.’

Despite the efforts of the Jordanian
Ministry of Health to include all essential
childhood vaccines in the national vaccina-
tion program, the PCV has still not been
included and is not covered by national
health insurance or specific private health
insurance.® With regard to vaccines cov-
ered in the national program, Jordanian
mothers show adequate knowledge, posi-
tive attitudes towards vaccination, and
high vaccination rates.” In elderly
Jordanians who are another at-risk group
that should receive a booster dose at 65
years of age, knowledge of pneumococcal
disease was reported to be <5%."

Across different populations, certain
barriers have been identified towards
PCV vaccination. These barriers include
a lack of knowledge, lack of communica-
tion with the physician, high cost of the

PCV, and others.®® To the best of our
knowledge, there have been no studies
focusing on the knowledge and attitudes
of the Jordanian population towards
pneumococcal disease or the potential bar-
riers towards PCV vaccination. Therefore,
we conducted a cross-sectional survey to
study parents’ attitudes and knowledge
towards pneumococcal disease and the
PCV, and to identify potential barriers to
vaccination in our population.

Methods

Study design and population

This was a questionnaire-based cross-
sectional  study conducted  between
October and December 2021. The reporting
of this study conforms to the Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.'® Our
study population consisted of Jordanian
parents currently residing in Jordan. The
questionnaire was prepared using Google
forms. A link to an online questionnaire
was distributed via social media platforms,
such as Facebook, Twitter, and WhatsApp.
Jordanians residing in all 12 governorates
were invited to participate.

Questionnaire

The questionnaire was written in an easily
understood Arabic language. Initially, the
questionnaire was distributed to 30 volun-
teers as a pilot test to confirm that the
questions were easily understood. The
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questionnaire was divided into three sections.
The first section covered the parents’ demo-
graphics and whether their children follow
the national vaccination program. The
second section focused on the parents’
awareness and perceived knowledge of pneu-
mococcal disease and the PCV. Questions
focused on parents’ knowledge about the
risk of contracting pneumococcal disease,
knowledge of the vaccine for pneumococcal
disease, and the availability and price of the
vaccine. The third section covered possible
barriers to pneumococcal vaccination in
parents. The validity of the questionnaire
items was determined by a board-certified
pediatric pulmonologist. Cronbach’s alpha
was calculated to assess reliability for the sec-
tion containing the Likert scale, which
included the parents’ awareness and per-
ceived knowledge of pneumococcal disease
and the PCV. This value was 0.792.

Ethical approval and informed consent

Ethical approval was granted by the
Institutional Review Board of Jordan
University Hospital (2021/373). This study
was performed in accordance with the
Declaration of Helsinki. Before the first
page of the survey, there was a paragraph
explaining the nature of the study and the
anonymity of the survey, which contained
no identifying information. The parents
were free to withdraw from the study when-
ever they wanted. After the parents provid-
ed informed consent, they were allowed to
start the survey.

Statistical analysis

IBM SPSS version 28.0 (IBM Corp.,
Armonk, NY, USA) was used for the sta-
tistical analysis. Variability analysis in the
form of the mean (+standard deviation)
was used to describe age. Standard
descriptive statistical parameters were cal-
culated for participants’ characteristics,

and responses to questions answered
along an ordinal five-point Likert scale
were reported as counts (frequencies).
Percentage values were calculated at the
study level. The reliability of the question-
naires was computed via Cronbach’s alpha.
The chi-square test was used to analyze the
relationship between the study parameters.
Statistical significance was defined as a
p value of <0.05.

Results

Characteristics of the study population

The characteristics of the parents and children
are shown in Table 1. In total, 720 question-
naires that were completed by the parents
were included in the analysis. Among the
respondents, 149 (20.7%) had children who
were already vaccinated, 356 (49.4%) were
willing to provide the vaccine to their chil-
dren, and 215 (29.9%) were not willing to
provide the vaccine to their children.

Among the respondents, 508 (70.6%)
were mothers, 212 (29.4%) were fathers,
and the most represented age group was
30 to 40 years. Most (628, 87.2%)
respondents had a higher education, 136
(18.9%) were healthcare workers, and
441 (61.3%) had three or more children.
Only 21 (2.8%) had a chronic disease, 31
(4.2%) had a known history of pneumo-
coccal infection, and 694 (96.3%) had
been routinely vaccinated under the
national immunization program in
Jordan. Furthermore, most (599, 83.2%)
respondents reside near hospitals that
they can reach in 1 hour or less.

Knowledge and attitudes towards the PCV

A high proportion (563, 78.1%) of parents
stated that the vaccine would be beneficial
and protect their children from pneumococ-
cal disease. However, 80 (11.1%) parents
believed that there would not be any long-
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Table |. Characteristics of the parents and their children.

Vaccine status, n (%)

Already

vaccinated  Accept Refuse
Categories Total, n (%) (n=149) (n=356) (n=215) p value
Parents

Sex 0.031
Male 212 (29.4) 32 (21.5) 118 (33.1) 62 (28.8)

Female 508 (70.6) 117 (78.5) 238 (66.9) 153 (71.2)

Age (years) 0.054

<30 56 (7.8) 13 (8.7) 27 (7.6) 16 (7.4)
3040 294 (40.8) 75 (50.3) 143 (40.2) 76 (35.3)
41-50 269 (37.4) 49 (32.9) 129 (36.2) 91 (42.3)

>50 101 (14) 12 (8.1) 57 (16) 32 (14.9)

Area of residence <0.001
Central 570 (79.2) 136 (91.3) 281 (78.9) 153 (71.2)

South 91 (12.6) 4(2.7) 44 (12.4) 43 (20)
North 59 (8.2) 9 (6) 31 (8.7) 19 (8.8)

Type of residence 0.007
City 633 (87.9) 144 (96.6) 307 (86.2) 182 (84.7)

Village 79 (1) 534 44 (12.4) 30 (14)
Camp 8 (I.1) 0 (0) 5(1.4) 3 (1.4)

Education level <0.001
Primary school 16 (2.2) 1 (0.7) 10 (2.8) 5(23)

Secondary school 76 (10.6) 8 (5.4 35 (9.8) 33 (15.3)
College diploma 89 (12.4) 8 (5.4 47 (13.2) 34 (15.8)
Bachelor’s degree 397 (55.1) 90 (60.4) 198 (55.6) 109 (50.7)
Masters or Doctorate degree 142 (19.7) 42 (28.2) 66 (18.5) 34 (15.8)

Education level of the spouse <0.001

Primary school 36 (5) 2 (1.3) 21 (5.9) 13 (6)
Secondary school 111 (15.4) Il (7.4) 58 (16.3) 42 (19.5)
College diploma 80 (I1.1) 10 (6.7) 42 (11.8) 28 (13)
Bachelor’s degree 351 (48.8) 83 (55.7) 172 (48.3) 96 (44.7)

Masters or Doctorate degree 142 (19.7) 43 (28.9) 63 (17.7) 36 (16.7)

Monthly family income in JOD <0.001
<500 169 (23.5) 13 (8.7) 98 (27.5) 58 (27)

500-999 208 (28.9) 28 (18.8) 103 (28.9) 77 (35.8)
10001499 111 (15.4) 24 (16.1) 54 (15.2) 33 (15.3)
15002000 80 (I1.1) 27 (18.1) 36 (10.1) 17 (7.9)
>2000 152 (21.1) 57 (38.3) 65 (18.3) 30 (14)

Occupation <0.001
HCW 136 (18.9) 53 (35.6) 51 (14.3) 32 (14.9)
Non-HCW 584 (81.1) 96 (64.4) 305 (85.7) 183 (85.1)

Number of children <0.001
I 84 (11.7) 23 (15.4) 38 (10.7) 23 (10.7)

2 195 (27.1) 55 (36.9) 99 (27.8) 41 (19.1)
>3 441 (61.3) 71 (47.7) 219 (61.5) 151 (70.2)

(continued)
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Table I. Continued.
Vaccine status, n (%)
Already
vaccinated  Accept Refuse
Categories Total, n (%)  (n=149) (n=356) (n=215) p value
Children
Age (years) 6.99 (5.59) 6.1 (5.75)  6.93 (5.21) 7.7 (5.98)
History of pneumococcal disease 0.620
Yes, did not need to go 8 (I.1) 3(2) 4 (1.1) 1 (0.5)
to the hospital
Yes, admitted to hospital 20 (2.8) 5(34) I @3.1) 4 (1.9)
Yes, admitted to the ICU 2 (0.3) I (0.7) I (0.3) 0 (0)
No 690 (95.8) 140 (94) 340 (95.5) 210 (97.7)
Medical insurance <0.001
None 139 (19.3) 28 (18.8) 65 (18.3) 46 (21.4)
Ministry of Health 202 (28.1) 17 (11.4) 111 (31.2) 74 (34.4)
Military insurance 93 (12.9) 12 (8.1) 49 (13.8) 32 (14.9)
University hospital 34 (4.7) 6 (4) 18 (5.1) 10 (4.7)
Private insurance 252 (35) 86 (57.7) 113 (31.7) 53 (24.7)
Chronic disease 0.294
Yes 20 (2.8) 4 (2.7) 7 () 9 (4.2)
No 700 (97.2) 145 (97.3) 349 (98) 206 (95.8)
Routinely vaccinated under 0.0l
the national program
Yes 693 (96.3) 142 (95.3) 350 (98.3) 201 (93.5)
No 27 (3.8) 7 (4.7) 6 (1.7) 14 (6.5)

Vaccine status groups were defined as follows: Already vaccinated, parents who had already allowed their children to
receive the pneumococcal conjugate vaccine; Accept, parents who were willing to have their children receive the pneu-
mococcal conjugate vaccine; Refuse, parents who were not willing to have their children receive the pneumococcal

conjugate vaccine.
The p values were calculated by the chi-square test.
| JOD = 1.41 USD.

JOD, Jordanian Dinar; HCW, healthcare worker; ICU, intensive care unit.

term benefit to the PCV, and 162 (22.5%)
stated that, because their child is in good
health, he/she does not need the PCV.
Table 2 shows the parental knowledge of
pneumococcal infection and pneumococcal
vaccination according to the vaccine status
of their children.

Approximately one third (256, 35.5%) of
the parents strongly agreed or agreed that
they are concerned about side effects of the
PCYV on their children, and 77 (10.7%) were
concerned that the PCV is too painful for

their children. Furthermore, 152 (21.2%)
respondents said that the PCV is not avail-
able nearby, and 28 (3.9%) said that they
do not have sufficient time to take their
child to get the vaccine (Table 3).

Perceived benefits and barriers to PCV
vaccination
The primary reasons for parents’ willing-

ness to give their children the PCV were,
in decreasing order, the necessity of
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Table 2. Parental knowledge and perception of pneumococcal disease and pneumococcal vaccination.

Vaccine status, n (%)

Already
vaccinated  Accept Refuse
Statements Total, n (%)  (n=149) (n=356) (n=215) p value
Have you heard of pneumococcal <0.001
disease?
Yes 385 (53.5) 134 (89.9) 168 (47.2) 83 (38.6)
No 335 (46.5) 15 (10.1) 188 (52.8) 132 (61.4)
Are children at risk of contracting <0.001
pneumococcal disease!
Yes 328 (45.6) 106 (71.1) 160 (44.9) 62 (28.8)
No 21 (2.9) 6 (4) 9 (2.5) 6 (2.8)
| don’t know 371 (51.5) 37 (24.8) 187 (52.5) 147 (68.4)
Are you aware of the PCV? <0.001
Yes 294 (40.8) 133 (89.3) 116 (32.6) 45 (20.9)
No 426 (59.2) 16 (10.7) 240 (67.4) 170 (79.1)
Would you like the PCV to be <0.001
included in the national immuni-
zation program in Jordan?
Yes 679 (94.3) 148 (99.3) 352 (98.9) 179 (83.3)
No 41 (5.7) I (0.7) 4 (1.1) 36 (16.7)

The p values were calculated by the chi-square test for comparison between the statements and the vaccine status.

PCV, pneumococcal conjugate vaccine.

Table 3. Parents’ perceptions and barriers toward pneumococcal vaccination.

Statements SD D N A SA

The vaccine will help protect my 7(1) 17 (2.4) 134 (18.6) 364 (50.6) 198 (27.5)
child from pneumococcal
disease

My child is in good health, and 16 (l6.1) 214 (29.7) 228 (31.7) 136 (18.9) 26 (3.6)
he/she does not need the PCV

The cost of the PCV is high 56 (7.8) 44 (6.1) 105 (14.6) 218 (30.3) 297 (41.3)

I do not have sufficient time to 366 (50.8) 255 (35.4) 71 (9.9) 25 (3.5) 3 (0.4)
take my child for vaccination

Vaccination is not available 129 (17.9) 195 27.1) 244 (33.9) 125 (17.4) 27 (3.8)
nearby

The vaccination is too painful for 162 (22.5) 215 (29.9) 266 (36.9) 69 (9.6) 8 (I.1)
my child

| fear the side effects of the PCV 108 (15) 162 (22.5) 194 (26.9) 191 (26.5) 65 (9)

There is no long-term benefit of 118 (16.4) 167 (23.2) 355 (49.3) 61 (8.5) 19 (2.6)

the PCV

Data shown are n (%).

SA, strongly agree; A, agree; N, neutral; D, disagree; SD, strongly disagree; PCV, pneumococcal conjugate vaccine.
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preventing pneumococcal infection (613,
85.1%), reducing the risk of transmission
to their children (405, 56.2%), and
because the benefits outweighed the
adverse effects of the infection (477,
66.2%) (Figure 1). The primary reasons
for parents’ unwillingness for their chil-
dren to have the PCV were the lack of a
doctor’s recommendation (389, 54%),
their belief that their child is healthy and

does not require it (533, 76.7%), and a fear
of adverse effects (265, 36.7%) (Figure 2).

Cost as a barrier to PCV vaccination

More than two thirds (516, 71.6%) of the
parents responded that they strongly
agreed or agreed that the cost of PCV is
high. Moreover, surprisingly, 449 (62.3%)
of those who replied that they were

Vaccination is necessary to prevent disease _ 85.1%

To reduce the risk of transmission to my child _ 56.2%

The benefits outweigh the side effects _ 30.5%

Children have weak immunity - 17.8%

Recommended by the Ministry of Health - 17.4%

My child is in the high-risk group . 4.4%

20 40 60 80 100

Figure |. Parents’ reasons for willingness to have their children vaccinated for pneumococcal disease

(n = 505).

The doctor didn't tell me about it - | 54%

My child is healthy and doesn't need it | EEEEEEEEEEEEEENN :6.7%

May have side effects | NN 29.5%

Costalot NG 27.9%

I don't know when to get it | NNNREEE 20.9%

Insurance does not cover it [ NNGTGININGEE 16.3%

My child may get sick after vaccination | I 11.6%

My child hates needles [ 7%

May interact with my child's medicine [l 4.2%

0 10

20 30 40 50 60

Figure 2. Parents’ reasons for not being willing to have their children vaccinated for pneumococcal disease

(n=215).
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unwilling to vaccinate their children would
allow their children to have the vaccine if
it was free. In addition, a high percentage
(536, 74.4%) of parents who replied that
they are unwilling to vaccinate their chil-
dren were willing to have the vaccine
administered to their children if it was
included in Jordan’s national vaccination
program.

In addition, parents who had vaccinated
children had a higher monthly income than
parents whose children were not vaccinated
(Table 1, p<0.001).

Factors affecting the vaccination of
parents’ children

There were significant associations in the
sex of the parents, area of residence, place
of living, educational level of the parents,
academic level of the spouse, family
income, occupation of a healthcare worker,
number of children, medical insurance, and
whether parents vaccinated their children
routinely under the national program
among different vaccine statuses (all
p<0.05, Table 1). However, the parents’
age, children’s history of pneumococcal
diagnosis, and children having a chronic dis-
ease were not associated with the vaccine
status.

Sources of trusted information on the
PCV Vaccine

Among the parents unwilling to allow their
children to be vaccinated (n=215), acquir-
ing additional information about the PCV
and the doctor’s recommendation were the
most common factors that may have per-
suaded them to change their minds (463
[64.2%] and 416 [57.7%], respectively].
Moreover, 40.9% of the respondents
replied that having information from the
awareness campaign, followed by 272
(37.7%) who replied that if the vaccine
was free or covered by insurance, would

make them consider vaccination of their
children. Only 94 (13%) of the parents con-
sidered a recommendation from a friend or
a family member to vaccinate their children,
and 27 (3.7%) might consider vaccination if
they read about it on the internet.

Discussion

This study aimed to assess parental knowl-
edge and attitudes towards pneumococcal
disease and vaccination of their children.
Severe pneumococcal disease is easily pre-
ventable with the PCV, but it has not yet
been introduced into the national immuni-
zation program in Jordan. In our study,
96.3% of the respondents had been
completely vaccinated as recommended by
the national immunization program. This
number was similar to that reported by
Masadeh et al.” In our sample, just over
half of the respondents had heard of pneu-
mococcal disease, and only 4.2% had
reported a previously known pneumococcal
infection. Furthermore, half of the parents
did not know if children were at risk of
contracting pneumococcal disease. These
findings indicate that parental awareness
of pneumococcal disease is not optimal.
Awareness of pneumococcal infection was
less in parents who refused to allow their
children to get vaccinated. Among those
who refused vaccination, only approximate-
ly 40% had heard of pneumococcal disease,
and almost 70% did not know if their chil-
dren were at risk of contracting pneumo-
coccal infection. These findings are similar
to other studies. How et al. reported that
more parents in the unvaccinated group
had not previously heard of pneumococcal
disease, and they did not perceive it as a
threat as much as the vaccinated group.’
Similar to the above-mentioned studies,
the awareness of PCV in our sample was
not optimal. While the majority of patients
believed that the vaccine would be benefi-
cial, only 41% had previously known about
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the vaccine. This number decreased in those
who refused the vaccine. The majority of
parents reported that they would like the
PCV to be included in the national immu-
nization program. However, this rate was
less in those who refused the vaccine than
in those who accepted the vaccine.
Interestingly, some Jordanians already
believed that the PCV was part of the pro-
gram. Similarly, Masadeh et al. reported
that almost 20% of their participants
thought that the PCV was included.” The
rate of the PCV vaccination internationally
is not high across different populations.
A report on Italian children with chronic
medical conditions showed that less than
25% of them had the PCV."!

Parents are the decision-makers regard-
ing whether their children receive vaccines.
This study showed that the main reasons
for parents to vaccinate their children was
to prevent them from getting pneumococcal
infection and decrease the risk of its trans-
mission. Moreover, the benefits of the vac-
cination exceeding its side effects was
another reason why children received the
PCV in Jordan. However, a main reason
for not getting vaccinated in Singapore
was that parents perceive less benefit from
the vaccine.” In this study, one of the main
reasons parents were unwilling to allow
their children to receive the PCV was the
lack of advice from healthcare professio-
nals, which indicates the importance of the
healthcare sector in spreading awareness
and knowledge about the PCV worldwide.
This finding is inconsistent with previous
studies in Singapore and Bangladesh.”'?
Furthermore, the belief that the parents’
healthy child did not need the PCV, in addi-
tion to their concerns regarding the side
effects of the PCV, played a major role in
this study and in the study from Singapore.
Additionally, in Sri Lanka, maternal
knowledge of immunization affected their
children’s vaccination status, which is in
agreement with this study’s findings.’

A total of 95% of the National
Vaccination Program in Jordan, which pro-
vides all children with vaccines against
11 diseases, is administered free of
charge.” However, the PCV is not yet cov-
ered in this program. In this study, a high
percentage of parents who were unwilling
to vaccinate their children would be willing
to vaccinate them if it was included in the
cost-free program. Cost was a major barrier
to vaccination with the PCV in Jordan and
in other countries such as Singapore. There
was a strong agreement among parents in
this study that the PCV is expensive.
Surprisingly, more than two thirds of
parents who were unwilling to vaccinate
their children would allow their children
to be vaccinated if the PCV was free.®
Furthermore, a survey in the USA asked
pediatricians about their willingness to pay
for the PCV out of pocket and showed the
presence of a significant financial barrier,
especially among a profession with knowl-
edge of pneumococcal risk.'”® In India,
approximately two thirds of pediatricians
recommend PCV to their patients, and the
majority of them claim that patients do not
follow the pediatrician’s advice because of
the high cost of the PCV.'* In Japan, where
the PCV is voluntary and partially covered
by the government, parents cited financial
burdens as the main cause for the signifi-
cantly lower vaccination rates of the PCV
than mandatory vaccines.'”> Therefore,
these findings indicate a financial barrier,
and the necessity to include the PCV in
the National Vaccination Program for
the health and well-being of children to
build herd immunity in the Jordanian
community.

In our study, there were some factors
that were associated with the vaccination
status, such as the area of residence, educa-
tional level, family income, healthcare
workers in the family, and insurance.
These findings are similar to those in
other studies, where important socio-
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economic factors, such as education and
income, were associated with the vaccina-
tion status for other vaccines.'®"”

With regard to parents who refused to
allow their children to take the vaccine,
the most common reason for their unwill-
ingness was that they were not told about
the PCV by their physician. Factor that
would change their minds included addi-
tional information about PCV and getting
recommendations from their physicians.
Ucakar et al. reported that, in most parent
groups, including those who were unde-
cided on vaccines, physicians were the
most trusted source of information.'®
However, in the group where there was no
confidence in vaccines, friends were
reported as their source of trusted informa-
tion.'® In countries with high vaccination
rates, such as Jordan, increasing communi-
cation between physicians and their patients
is likely to lead to a higher vaccination
status, not accounting for other important
barriers such as the cost.

This lack of awareness is also found in
the other higher-risk populations, such as
elderly patients. In Jordan, the awareness
of pneumococcal disease in elderly people
is <5%, and the vaccination rate is <1%.%
The main barriers to vaccination in elderly
people are a negative attitude toward the
vaccine and a lack of recommendation by
their physician.® These factors are of inter-
national concern, with similar findings in
multiple European countries '° and the
USA.*

Limitations to our study include sam-
pling using social media platforms, which
may have limited access to certain popula-
tion areas and led to possible misrepresen-
tation and homogeneity of the sample.
However, our sample size was calculated
and considered adequate. Our data were
collected at one point in time, and further
studies with more time points are required
to address this issue. Furthermore, only
a minority of our population had not

received a higher degree of education,
which could have skewed our results.

Conclusion

This study shows a deficiency in knowledge
and attitudes towards pneumococcal dis-
ease and the PCV, as well as barriers that
could possibly be managed systematically.
A large percentage of parents with unvacci-
nated children are willing to allow their
children to be vaccinated if the previously
mentioned barriers are overcome. Cost is an
important barrier, as shown by our results
and other studies, especially in a developing
country such as Jordan, and alleviating this
cost could decrease the disease burden.
Incorporating the PCV into the national
immunization schedule would increase the
rate of vaccination among Jordanian
children.
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