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ABSTRACT
Limited data exist regarding pneumococcal vaccination coverage among the elderly in Middle Eastern 
countries including Jordan. The pharmacists’ role in improving vaccine acceptance has become increas-
ingly evident. Yet, large-scale studies of the assessment of the pharmacists’ role on pneumococcal 
vaccines acceptance among the elderly are scarce. Hence, we assessed for the first time the current 
state of knowledge and pneumococcal vaccination coverage among the elderly and the role of pharma-
cist-led educational intervention on the attitude, awareness, vaccine acceptance, and prompts for 
physician consultation regarding pneumococcal vaccines in Jordan. This interventional study enrolled 
916 randomly selected adults aged ≥ 65 years in Amman, Jordan. We showed that only 3.9% of the 
participants have ever heard about pneumococcal disease with 0.5% vaccination coverage. Immediately 
after educational intervention, 21.7% of the participants perceived pneumococcal disease as a threat, 
52.1% of them believed in the importance of the vaccine, and 93.9% of them were willing to consult 
a physician in this regard. At a two-month follow-up, 30.5% had a positive attitude toward the vaccine and 
36% consulted their physician regarding the vaccine. Vaccination coverage was significantly increased to 
1.9% (P value = 0.008). The main obstacles against vaccination were a negative attitude and that 
physicians had not recommended the vaccine. Vaccine uptake was significantly associated with physician 
consultation (P value = 0.011). Insurance, employment, attitude, and reading the booklet significantly 
predicted physician consultation. In conclusion, very low pneumococcal vaccination coverage was 
observed among the elderly in Jordan. Enrollment of pharmacists in immunization education and 
recommendation is suggested to improve pneumococcal vaccine coverage among the elderly in Jordan.

ARTICLE HISTORY 
Received 27 May 2020  
Revised 8 July 2020  
Accepted 27 July 2020 

KEYWORDS 
Pneumococcal vaccine; 
Streptococcus pneumoniae; 
elderly; pharmacist; 
vaccination; pharmacy 
practice; education; 
immunization; vaccine 
acceptance; vaccination 
coverage

Introduction

Streptococcus pneumoniae (S. pneumonia) infection is associated 
with major global health problems including bacterial pneumo-
nia, meningitis, otitis media, and bacteremia.1,2 The groups at 
highest risk of this infection are pediatric, elderly, and immuno-
compromised patients.1,2 S. pneumoniae is the most frequently 
encountered microbial agent in community-acquired pneumo-
nia (CAP).3,4,5 CAP is associated with considerable worldwide 
morbidity and mortality, especially among the elderly where the 
risk of death is associated with advanced age and the presence of 
comorbidities.3 According to the WHO and the Centers for 
Disease Control and Preventions in America (CDC), the mor-
bidity and mortality rates due to pneumococcal disease are high 
in the developing countries in Africa and Asia.6,7

Due to the increased risk of pneumococcal disease among the 
elderly, the Advisory Committee on Immunization Practices 
(ACIP) recommended in 2019 that all adults aged ≥ 65 years should 
receive a single dose of pneumococcal polysaccharide vaccine 23 
(PPSV23) while shared clinical decision-making is recommended 
regarding the administration of PCV13.8 Data on the global cover-
age of pneumococcal vaccine among the elderly is still not available. 
However, vaccine coverage among the elderly varies between 30 
and 70% in different countries such as the United States, Australia, 
Japan, and France.9,10,11,12 In Middle Eastern countries, limited data 

exist on vaccine coverage among this age group. Thus, one of the 
aims of the current study was to assess pneumococcal vaccine 
coverage among the elderly in Jordan.

Vaccine acceptance and coverage are influenced by 
patient awareness and health care provider 
recommendations.13,14 Pneumococcal vaccine acceptance 
has been shown before to be significantly associated with 
elderly patients’ knowledge about the disease risk, the effi-
cacy, and the availability of the vaccine in the United 
States.13 Various other reports addressed the knowledge, 
awareness, and practice (KAP) of the elderly in Pakistan, 
Germany and Singapore in regard to pneumococcal 
vaccines.14–16 However, there have been no such reports 
made in Middle Eastern countries including Jordan.

The role of health care providers in vaccine acceptance is 
crucial to attain optimum vaccine coverage.13 The role of 
pharmacists in immunization practice is increasingly 
accepted.17 Several countries authorize vaccinations in pharma-
cies and/or by pharmacists, such as the United Kingdom and the 
United States.18 However, in Jordan, pharmacists are only advo-
cates to educate and motivate patients for vaccination.18 

Recently, variable trends have been reported toward a positive 
impact of pharmacist/pharmacist intern or extender on pneu-
mococcal vaccination rates among the elderly in a small scale- 
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study,19 or in all vaccine-qualifying adults in the community.20 

Therefore, there is a need to further clarify the role of pharma-
cist-led counseling on pneumococcal vaccine acceptance among 
the elderly in a large-scale study.

Given the current lack of data on vaccine coverage, KAP, and 
the role of pharmacist-led educational intervention regarding 
pneumococcal disease and its vaccine among the elderly in the 
Middle East, we sought in the current large-scale interventional 
study to assess for the first time pneumococcal vaccine coverage 
in Jordanian adults aged ≥ 65 and find out the determinants of 
vaccine uptake in this category of the Jordanian population. In 
addition, the impact of a pharmacist-led educational interven-
tion on elderly patients’ attitude toward pneumococcal vaccines, 
willingness to get vaccinated, consultation of a physician in this 
matter, or vaccine uptake were also assessed.

Methods

Study design and setting

In this study, we assessed the coverage of pneumococcal vaccines 
(PPSV-23 and PCV13) among the elderly awareness of the pneu-
mococcal disease and its vaccine, and the impact of pharmacist-led 
educational intervention in this group of patients on the two 
outcome measures of increasing vaccination coverage and 
encouraging participants to consult a physician regarding the 
vaccine. Influenza vaccine coverage among the participants was 
also assessed because of the higher risk of secondary pneumococ-
cal infection in patients with influenza.21 Adults aged ≥ 65 years 
were recruited through the out-patient clinic in several hospitals 
and public places in Amman, the capital of Jordan. The study took 
place between June 2019 and February 2020. The Institutional 
Review Board (IRB) at the University of Jordan Hospital approved 
the study protocol and the questionnaire (IRB no. 215/2016).

Study population

A target sample of 700 adults aged ≥ 65 was estimated based on 

the following equation: N = PQðZαþZβÞ
2

d2 , where N is the sample size; 
Zα: type one error = 1.96 when α = 5%; Zβ: type two error = 1.28 
when β = 10%; Q = 1-P: expected nonprevalence; P = proportion 
in the population possessing the characteristic of interest (based 
on the estimate that pneumococcal vaccine coverage is similar to 
the average of influenza vaccine coverage among adults in Jordan 
[20%]);22 and d = one-half of the desired interval of confidence in 
this study d = 5%. To account for possible dropouts, the sample 
size was inflated to 1,000 participants.

Consenting adults were eligible if they were ≥ 65 years old 
and were cognitively intact, as defined by a score of four or 
more correct items on a six-item cognitive screen.23,24 If cog-
nitive impairment was likely (a score less than four), the care 
giver was interviewed. Participants were excluded if they were 
cognitively impaired and a care giver was not available.

Study procedure

The questionnaire and the educational booklet employed were 
built after reviewing related literature7,22,25 and were critically 
evaluated and face-validated by several colleagues in the field of 

clinical pharmacy. A pilot sample of 40 participants (5% of the 
target sample size) was conducted. Participants were first assessed 
for cognitive impairment by the researcher pharmacist, and when 
impairment was likely, the care giver was interviewed. The parti-
cipants were then enrolled into a 30–45 min interview to elicit 
participants’ demographics and past medical history including 
self-reported health status, risk factors for invasive pneumococcal 
disease, risk factors for pneumococcal carriage, the number of 
medical provider visits during past 6 months, and current seasonal 
influenza and pneumococcal disease immunization status. If the 
participants had heard about the disease or its vaccine before, their 
knowledge and attitude in regard to pneumococcal disease and its 
vaccine were explored. Knowledge questions included awareness 
of the different forms of pneumococcal disease (pneumonia, otitis 
media, sinusitis, meningitis, and septicemia), the highest risk 
groups of this disease (children less than 2 years of age and adults 
aged ≥ 65 years), and the main prevention measures. Participants 
were then asked whether they thought they were at risk for 
pneumococcal diseases and whether they thought that pneumo-
coccal vaccines are effective. Determinants of vaccine acceptance 
or refusal were also identified by asking the participants to choose 
from a list of reasons that encouraged them or discouraged them 
from being vaccinated. An educational booklet was provided to all 
participants and discussed by the pharmacist to disseminate the 
risk of the disease, the disease transmission, pneumococcal vac-
cines' (PPSV23 and PCV13) indications, and possible side effects 
as per guideline recommendations. Participants’ attitudes toward 
the vaccine and willingness for future vaccine acceptance or for 
consulting a physician about the vaccine were assessed immedi-
ately after the interview. Those with a positive attitude toward the 
vaccine were invited to provide a contact phone number. Two 
months later, participants were phoned to assess their reading of 
the booklet, their attitude toward pneumococcal vaccines, immu-
nization status, whether they had consulted a physician regarding 
the vaccine, and to identify the obstacles against vaccinations if 
any. An identification text message and four phone call attempts 
on four different days were tried before considering the patient as 
nonrespondent.

Statistical analysis

Statistical analysis was carried out using SPSS version 20.0 
(SPSS Inc., Chicago, IL). Categorical variables were presented 
as percentages with frequencies, whereas continuous variables 
were presented as median with an interquartile range (IQR). 
Bivariate analyses using Pearson’s chi-square, Fisher’s exact, or 
Eta tests were conducted as appropriate to find associations 
between the outcome measure of “physician consultation 
regarding pneumococcal vaccines” and the potential determi-
nants. A multiple logistic regression was developed including 
the covariates that were identified through bivariate analyses to 
be significantly associated with the outcome measures. The 
“No” answer for physician consultation was encoded 0 and 
the “Yes” answer was encoded 1. The McNemar test was used 
to assess the outcome measure of “increasing vaccine uptake 
after the educational interventional” by comparing vaccine 
coverage before and after the educational intervention. All 
hypotheses testing were two-sided. A P value of < 0.05 was 
considered to be statistically significant. Participants’ responses 
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regarding knowledge were measured using “yes,” “no,” and “I 
do not know” choices.

Results

General characteristics of participants

Of the 1,076 older adults approached, 936 consented to parti-
cipate with 87% response rate. Twenty participants (2.1%) were 
excluded due to a violation of age criterion. Cognitive impair-
ment was likely in 7.9% (n = 72) of the participants, but care 
givers were available and interviewed, so those participants 
were not excluded. Consequently, a total of 916 participants 
were enrolled in the study (Figure 1).

The median age of the participants was 70 ± 7 (IQR) years 
(65–90 years). The sociodemographic characteristics of the par-
ticipants are shown in Table 1. Only 3.9% (n = 36) had ever 
heard about pneumococcal pneumonia and its vaccine. Twenty- 
three % (n = 211) had had a seasonal influenza vaccine before.

Risk factors for invasive pneumococcal disease and 
pneumococcal carriage

The study participants were assessed for the risk factors for 
invasive pneumococcal disease as described by ACIP8 (Table 
2). Aside from being elderly, 5.5% were smokers, and 70.7% 
had at least one risk factor for invasive pneumococcal disease. 
The most frequently reported risk factors were diabetes (n = 478, 
52.2%), coronary artery disease (n = 159, 17.4%), and myocardial 
infarction (n = 120, 13.1%). Immunocompromising conditions 
(chronic kidney disease, nephrotic syndrome, leukemia, lym-
phoma, drug- or radiation-induced immunosuppression, and 
solid organ transplant) were documented in 9% (n = 83) of the 
participants. None of the participants had Hodgkin disease, 
multiple myeloma, generalized malignancy, cerebrospinal fluid 
leak, cochlear implant, congenital or acquired immunodefi-
ciency, or spleen dysfunction.

The study participants were also checked for the risk factors 
for pneumococcal carriage.24 Besides smoking, almost the 

Figure 1. Flowchart of participant enrollment, data collection, educational interview, and follow-up. KAP; knowledge, attitude, and practice.
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whole study population had risk factors for carriage (n = 876, 
95.6%). The majority of them had contact with children at least 
once a month and almost half of them had used antibiotics 
within the past 6 months.

Baseline vaccination coverage and knowledge about 
pneumococcal disease and its vaccine

Only 3.9% (n = 36) of the study population had ever heard about 
pneumococcal disease or its vaccine, and only 0.5% (n = 5) had 
ever had a pneumococcal vaccine (n = 3, 0.3% of PCV13 and 
n = 2, 0.2% of PPSV23). Of those who had heard about the 

disease, 52.8% (n = 19) had taken seasonal influenza vaccine. In 
addition, 52.8% (n = 19) thought that they were at risk of 
pneumococcal disease and 61.1% (n = 22) believed in the efficacy 
and health benefits of the vaccine. The two reported factors for 
pneumococcal vaccine uptake were worries of catching pneu-
monia (n = 2) and following physician advice (n = 3).

As presented in Table 3, more than half of those who had 
heard about pneumococcal disease correctly recognized the 
definition of pneumococcal infection and knew the availability 
of an effective vaccine. The majority of them recognized the 
high risk group of this infection (elderly and children younger 
than 2 years old) and the route of transmission.

Table 1. Sociodemographic characteristics of the participants and their association with the outcome measure “A physician consultation 
regarding pneumococcal vaccines”.

%a(n) %b(n) P-valuec

Age (median ± IQR)d 70.0 ± 7 70.0 ± 7 0.188
Gendere

Male 19.3% (177) 21.2% (145) 0.007*
Female 80.7% (739) 78.8% (538)

Cognitive impairmente

Impairment likely 7.9% (n = 72) 7.8% (53) 0.786
Impairment less likely 92.1% (n = 844) 92.2% (630)

Educational levele

≤High school 72.6% (665) 71.7% (490) 0.027*
≥College or higher 27.4% (251) 28.3% (193)

Incomee

≤500 JD 83.1% (761) 83% (567) 0.005*
>500 JD 16.9% (155) 17% (116)

Employmente

Full or part time 3.2% (29) 4% (28) 0.001*
Unemployed 96.8% (887) 96% (655)

Working in the medical fielde

Yes 2.8% (26) 2.8% (19) 0.296
No 97.2% (890) 97.2% (664)

Marital statuse

Married 62.6% (573) 65.9% (450) 0.393
Others (widow, divorced, single) 37.4% (343) 34.1% (233)

Number of sonse

≤ 3 14.2% (130) 14.1% (96) 0.089
>3 85.8% (786) 85.9% (587)

Medical insurancee

Yes 94.2% (863) 94% (642) 0.000*
No 5.8% (53) 6% (41)

Smoking statuse

Yes 5.5% (50) 6.1% (42) 0.171
No 94.5% (866) 93.9% (641)

Self-described health statuse

Excellent 4.4% (40) 5% (34) 0.955
Very good 12.6% (115) 12.7% (87)
Good 66.2% (606) 67.4% (460)
Poor 15.3% (140) 14.2% (97)
Very poor 1.6% (15) 0.7% (5)

Medical provider visits during the past 6 monthse

≤ 3 54.5% (499) 55.9% (382) 0.385
>3 45.5% (417) 44.1% (301)

Having care giver at homee

Yes 48.9% (448) 47.6% (325) 0.343
No 51.1% (468) 52.4% (358)

Having ever heard about pneumococcal pneumonia and its vaccinee

Yes 3.9% (36) 4% (27) 0.01*
No 96.1% (880) 96% (656)

Seasonal influenza vaccine uptakee

Yes 23.0% (211) 23.7% (162) 0.044*
No or not sure 77% (705) 76.3% (521)

IQR: interquartile range; JD: Jordanian Dinar. 
avalid percent of the whole study population (N = 916). 
bvalid percent of the participants who completed the study (n = 683) 
cA Pvalue of less than 0.05 indicate a significant association of the covariate with a high likelihood of a physician consultation among the 

participants who completed the study (n = 683) 
dEta test, Eta coefficient is presented. 
ePearson’s chi-square test.
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The most commonly reported obstacle against vaccine 
uptake was the unawareness of vaccine availability (n = 17, 
47.2%) and unawareness of its importance (n = 7, 19.4%). The 
most important determinant of vaccine uptake in the future 
was physician recommendation (n = 35, 97.2%; Table 3).

The reported sources of information were books (n = 14, 
38.9%), friends (n = 10, 27.8%), physician office (n = 7, 19.4%), 
television (n = 3, 8.3%), internet (n = 1, 2.85), and social media 
(n = 1, 2.8%).

Participant attitudes and beliefs toward pneumococcal 
disease and its vaccine after the educational interview

All participants (n = 916) were interviewed and counseled by 
the pharmacist and were administered an educational booklet. 
Participants’ attitude and beliefs were assessed immediately 
after the educational interview where 21.7% (n = 199) of 
them perceived pneumococcal disease as a health threat and 
more than half of the participants (n = 477, 52.1%) believed in 
the health benefits of pneumococcal vaccines. The majority of 
the participants (n = 860, 93.9%) were willing to consult their 
physician to get the vaccine. Eighty-one % of the participants 
(n = 742) provided a contact phone number for a follow up 
phone call. The perception of pneumococcal disease as a health 
threat and the belief in the health benefits of the vaccine were 
significantly associated with a high likelihood of physician 
consultation regarding pneumococcal vaccines (Pearson’ chi- 
square test, P value = 0.000, 0.002, respectively).

Participants’ attitudes, beliefs, and practice at two-month 
follow-up

Two months later, patients were phoned, and 683 participants 
responded and completed the whole study protocol with 
a response rate of 74.6%. Of them, 46.1% (n = 315) read the 
educational booklet again, 30.5% (n = 208) thought that the 
vaccine was important for their health, and 36% (n = 246) 
consulted their physician regarding the vaccine. Reading the 
booklet and the belief in the importance of the health benefits 
of the vaccine were associated with a higher likelihood of 
physician consultation (Pearson’s chi-square, P value < 0.005, 
P value < 0.005, respectively).

Regarding pneumococcal vaccine uptake, a statistically sig-
nificant increase in vaccine coverage was observed, where 1.9% 
(n = 13) had had a pneumococcal vaccine (n = 8, 1.2% of PCV-13 
and n = 5, 0.6% of PPSV23) by the two-month follow-up as 
compared to the base-line level of 0.5% (n = 5) (McNemar test, 
P value = 0.008, OR = 84.88, CI = 42.62–169). Therefore, the 
pharmacist- administered educational intervention significantly 
improved pneumococcal vaccine coverage. The practice of get-
ting the vaccine by the two-month follow-up was significantly 
associated with a high likelihood of physician consultation with 
75% (n = 9) of those who got vaccinated had consulted the 
physician before (Fisher’s Exact test, P value = 0.011).

Assessment of the obstacles against vaccination revealed that 
other than the negative attitude toward the importance of the 
vaccine, the most commonly reported obstacle was that physi-
cians had not recommended the vaccine after consultation, 
followed by the concern of side effects and the price (Table 4).

Table 2. Risk factors for invasive pneumococcal disease and pneumococcal 
carriage (N = 916).

Factor %a(n)

Risk factors for invasive pneumococcal disease
Chronic kidney disease 4.4% (40)
Nephrotic syndrome 0.1%(1)
leukemia 0.3% (3)
lymphoma 0.3% (3)
Cerebrovascular disease 2.7% (25)
Liver disease 0.9%(8)
Drug- or radiation- induced immunosuppression 3.8% (35)
Solid organ transplant 0.1% (1)
Sickle cell disease and hemoglobinopathies 0.2% (2)
Myocardial Infarction 13.1% (120)
Coronary artery disease 17.4% (159)
Peripheral vascular disease 1.6% (15)
Asthma 7.0%(64)
COPD 0.4% (4)
Diabetes 52.2% (478)

Risk factors for pneumococcal carriage
Contact with children aged <2 at least once a month. 62.6% (573)
Contact with children aged 2–12 at least once a month. 87.2% (799)
Sharing bedroom with other family members. 34.2% (313)
Antibiotic use within the past 6 months. 47.8% (438)

aValid percent.

Table 3. Knowledge of participants who have heard about pneumococcal disease 
and its vaccine and the obstacles and determinants of vaccine uptake (n = 36).

Knowledge about pneumococcal infection %a(n)

Pneumococcal infection is the principal causative agent of 
bacterial pneumonia, otitis media, sinusitis, meningitis and 
septicemia.

55.6% (20)

Children younger than 2 years old are at high risk of these 
infection.

77.8% (28)

Elderly aged ≥65 years are at risk of invasive pneumococcal 
disease.

80.6% (29)

Pneumococcal bacteria can spread from person to person by 
direct contact with respiratory secretions, like saliva or mucus.

94.4% (34)

Effective vaccine is available to prevent invasive pneumococcal 
disease in elderly.

55.6% (20)

Washing hands with soap and water after coughing/sneezing can 
prevent the spread of the disease.

97.2% (35)

Reasons for not getting vaccinated (as specified by those who have  
not had the vaccine before)

Unaware of its importance. 19.4% (7)
Healthy people do not need it. 16.7% (6)
Do not think that the vaccine is effective. 5.6% (2)
Fear of contracting illness. 8.3% (3)
Unaware of vaccine availability. 47.2% (17)
Concerns of the side effects of the vaccine. 16.7% (6)
Do not consider pneumococcal illness as a threat. 2.8% (1)
Cost of the vaccine. 8.3% (3)

Factors that would encourage the participants  
to get vaccinated in the future(as specified by all the  
participants regardless of vaccination status)

If it is provided by the government for free. 86.1% (31)
If the vaccine was tested more thoroughly for safety and efficacy. 94.4% (34)
If it is recommended by a physician. 97.2% (35)
If it is cheaper. 83.3% (30)

aValid percent.

Table 4. Obstacles against pneumococcal vaccine uptake (n = 683).

Factor %a(n)

Do not think the vaccine is important for their health. 45.5% (311)
The physician had not recommended it 25.6% (175)
Concern of side effects. 23.1% (158)
Price. 22.3% (152)
Fear of contracting illness. 13.8% (94)
Time limitation. 8.8% (55)
Not convinced of its efficacy. 4.4% (30)
Availability of the vaccine. 1.6% (11)
Do not consider pneumococcal disease as a threat. 1.5% (10)
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Multiple logistic regression model for the predictors 
associated with a high likelihood of physician consultation 
regarding pneumococcal vaccines

The covariates which were identified to be significantly asso-
ciated with a high likelihood of physician consultation through 
bivariate analyses were entered into a multiple logistic regres-
sion model. The results in Table 5 show four predictors with 
significant influence on the outcome measure. Participants 
who were employed (full or part time) or insured were almost 
3.5 times and 5 times more likely to consult a physician, 
respectively. Those who believed in the health benefits of 
pneumococcal vaccines and those who had read the booklet 
were almost three times and two times more likely to consult 
a physician regarding the vaccine, respectively.

Dropouts of the study

At the end of the first educational interview, 56 participants 
(6.1% of 916) were not willing to contact a physician regarding 
the vaccine and they refused to participate in the two-month 
follow up. Thus, 860 participants (93.9%) were willing to 

contact a physician regarding the vaccine. However, 1.86% 
(n = 16) of the participants refused to give a follow-up contact 
phone number, 3.37% (n = 29) of them provided a wrong 
phone number, 6.63% (n = 57) had disconnected phone num-
bers, 7.90% (n = 68) did not answer their phones after four 
attempts on four different days and after sending an identifica-
tion text message, and 0.81% (n = 7) passed away. Therefore, of 
the whole study population, 683 were enrolled in the two- 
month follow-up and completed the study (Figure 1).

Discussion

Limited data exist on pneumococcal vaccination coverage in 
Middle Eastern countries including Jordan. As vaccination 
coverage is influenced by patient awareness and health care 
provider’s recommendation,13,17 we assessed in this study, 
for the first time in the Middle East, pneumococcal vaccina-
tion coverage among the elderly in Jordan and their aware-
ness and attitude regarding the pneumococcal disease and 
its vaccine. Small-scale studies were conducted before 
regarding the impact of pharmacists on pneumococcal vac-
cine uptake among the elderly.17,19 Worldwide, this is the 
first large-scale study to investigate the impact of pharma-
cist-driven educational intervention on pneumococcal vac-
cine uptake among the elderly, and it is the first study to 
evaluate the role of pharmacists in promoting vaccination in 
the Middle East. The results of this study provide implica-
tions for health policy makers regarding pneumococcal vac-
cination coverage among the elderly in Jordan, determinants 
and factors that might increase vaccine uptake, and insights 
into the role of pharmacists in promoting patient awareness, 
attitude, and vaccine uptake or physician consultation in 
this regard.

In this report, we showed that the majority of the elderly 
population in Jordan have at least one risk factor for invasive 
pneumococcal disease (70%) including diabetes (52.2%), cor-
onary artery disease and myocardial infarction (30.5%), and 
immunocompromising conditions (9%). Besides these, they 
have at least one risk factor for pneumococcal carriage 
(95.6%) where most of them have at least monthly contact 
with a child younger than 12 years old. This is critically impor-
tant knowing that PCV13 is not included in the child national 
immunization program in Jordan and that pediatric PCV13 
uptake in Amman was 12.5% in 2016.26 This might negatively 
influence the herd immunity effect child vaccination impart on 
elderly protection. In addition, only 23% of the population in 
this study had a seasonal influenza vaccine before suggesting 
that the majority of them are at risk of pneumococcal super-
infection which is greater in individuals who develop 
influenza.21 Of note, influenza vaccination coverage among 
elderly obtained in this study is comparable to the one 
observed among adults before (20%).22 Despite this high risk 
of pneumococcal disease and its complications among the 
elderly in Jordan, only 3.9% of the participants had ever 
heard about pneumococcal disease and its vaccine and only 
0.5% had ever been administered a pneumococcal vaccine. This 
indicates a state of severe knowledge and awareness deficit that 
participants have regarding this condition. This could justify 
the very low vaccination coverage in this category of the 

Table 5. Multiple logistic regression results for the covariates associated with 
a high likelihood of a physician consultation regarding pneumococcal vaccine 
among the participants who completed the study.

B S.E Pvalue OR 95% C.I.

Gender 
Male 
femalea

−0.077 0.249 .756 0.926 0.568–1.509

Level of education 
High school or lower 
College or highera

0.203 0.230 .378 1.225 0.781–1.922

Income 
≤500 JD 
>500 JDa

−0.347 0.249 .164 0.707 0.434–1.152

Employment 
Full or part time 
unemployeda

1.252 0.484 .010 3.497 1.355–9.029

Insurance 
Yes 
Noa

1.564 0.562 .005 4.780 1.590–14.368

Having ever heard about 
pneumococcal pneumonia 
and its vaccine 
Yes 
Noa

0.308 0.439 .484 1.360 0.575¬-3.218

The perception of 
pneumococcal disease as 
a health threat 
Yes 
No or Not surea

0.386 0.205 .059 1.471 0.985¬-2.196

The belief in the health 
benefits of the vaccine 
(educational interview) 
Yes 
No or Not surea

0.134 0.184 .466 1.143 0.798–1.639

The belief in the health 
benefits of the vaccine (two- 
months follow-up) 
Yes 
No or Not surea

1.192 0.195 .000 3.294 2.247–4.827

Reading the booklet 
Yes 
Noa

0.666 0.186 .000 1.947 1.351–2.806

Constant −2.883 0.645 .000 0.056

OR; odds ratio. 
aReference category. 
*Significant at P value < 0.05.
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population where pneumococcal vaccine acceptance among 
the elderly was shown before to be significantly associated 
with patients’ knowledge and awareness about the disease 
and its vaccine in the United States and Germany.15,17 In 
a study in Germany, 28.2% of the elderly participants were 
aware that a pneumococcal vaccine is recommended for them, 
this was associated with a vaccination rate of 11.5%.15 

Compared to worldwide vaccination rates, the vaccination 
rate among elderly in Jordan was much lower than that 
reported in other countries, which ranges between 7.8% and 
75%.9–12,14-16

Our data shows that half to almost the majority of those who 
had heard about pneumococcal disease correctly recognized the 
knowledge questions asked, and those who were vaccinated in this 
study belong to this category of participants (who had heard about 
pneumococcal disease or its vaccine). Valid inferential statistics 
related to this subgroup of the study population could not be 
performed due to their small proportion.

In this report, the approach followed in pharmacist inter-
vention relied on the current advocate role pharmacists have in 
Jordan which does not legally comprise authorization for vac-
cine prescription or administration.18 The principal pharma-
cist intervention in this study was to counsel the participants 
and to administer an educational booklet that increases disease 
risk perception, raises the awareness regarding the importance 
of the vaccine, and motivates the participants to consult the 
physician. This was reflected in prompting participants to 
consult a physician in regard to the vaccine, and consequently, 
vaccine uptake. Of note, the assessment of the baseline of the 
participants’ knowledge, attitude, and perception toward the 
disease and its vaccine prior to the educational intervention 
was only performed for 36 participants who had heard about 
the disease or its vaccine before. However, for the majority of 
the study population (96.1%), the assessment of the attitude 
and perception prior to the educational intervention could not 
be performed as they have never heard about the disease and its 
vaccine before. Immediately after the educational interview, 
pharmacist interventions resulted in about a quarter of the 
participants’ perceived pneumococcal disease as a health 
threat, half of them believed in the health benefit of the vaccine, 
and the majority of them were willing to consult a physician in 
this regard. At the two-month follow-up, almost one-third of 
the participants thought that the vaccine was important for 
their health and consulted a physician regarding the vaccine. 
Interestingly, we showed that the practice of getting the vaccine 
at the two-month follow-up was significantly associated with 
a high likelihood of physician consultation. Subsequently, vac-
cination coverage was significantly increased from 0.5% to 
1.9% with the main reported obstacle for not having received 
the vaccine was that a physician had not recommended the 
vaccine upon consultation. Therefore, it is suggested that 
health authorities should highlight the disease vulnerability of 
this category of the population and encourage pneumococcal 
vaccination practice by physicians. In addition, the pharma-
cist-led educational intervention employed in this study 
improved participants’ attitude, awareness, physician consulta-
tion regarding the pneumococcal vaccine, and contributed to 
the improved vaccine acceptance. Hence, it is suggested to 
engage pharmacists in pneumococcal vaccine immunization 

programs in Jordan. Globally, several opportunities for phar-
macists to recommend and administer routine vaccines were 
documented.27 In particular, pharmacists have consistently 
been shown to increase pneumococcal vaccination rates in 
the United States.27 Among the elderly, a positive perception 
toward the acceptance of pneumococcal vaccines following 
pharmacist recommendation was shown in small-scale studies 
in the United States.13,19

The results of the multiple logistic regression model in the 
current report demonstrated that a physician consultation 
regarding pneumococcal vaccines was associated with socio-
economic factors such as being insured or employed. In a study 
in Pakistan, the elderly with a low socioeconomic status had 
less awareness and lower vaccination rates than those with 
a higher socioeconomic status.14 In Singapore, a higher level 
of education and higher monthly household income were 
associated with pneumococcal vaccine uptake among the 
elderly.16 In the current study, participants’ attitude toward 
the vaccine and reading the educational booklet were also 
significantly associated with high likelihood of consulting 
a physician which implies that awareness and attitude are 
important factors in modifying individual practice.

The most important barriers against vaccine acceptance in 
this study were a negative attitude regarding the importance of 
the vaccine and that a physician had not recommended the 
vaccine upon consultation. These barriers were listed amongst 
the reasons of vaccine hesitancy among the elderly.28 Physician 
recommendation has always been considered a critical contri-
butor to patients’ awareness concerning infectious diseases and 
their vaccines.22,25,29,30 The lack of awareness about the need 
for the vaccine and the absence of physician recommendation 
were the most important reasons for not having received the 
vaccine among the elderly in United States,17 and that the 
presence of a regular family doctor to consult for health pro-
blems was associated with higher pneumococcal vaccine 
uptake among the elderly in Singapore.16 In a study in 
Germany, the majority of the participating elderly perceived 
physicians to be an appropriate source of information regard-
ing vaccinations.15 Thus, a physician consultation is the most 
important determinant of pneumococcal vaccine uptake 
among the elderly. However, physicians’ vaccine hesitancy 
might be a problem against maintaining successful vaccination 
programs.31 Future studies are therefore required to address 
physicians’ knowledge and attitude regarding the pneumococ-
cal vaccine and its health benefits for elderly. In our study, the 
majority of the participants had good health care access with 
almost half of them having had more than three medical 
provider visits in the past 6 months. Therefore, access to health 
care services was not a barrier against vaccination. Other 
reported barriers against vaccine uptake in our study were 
the concern of side effects and the price of the vaccine. 
Therefore, reassuring the elderly population about the safety 
of the vaccine and offering the vaccine at reduced prices 
through national or international support are recommended.

Although we present here interesting findings, this study has 
some limitations. Data should be carefully generalized as the study 
was conducted in Amman only and therefore may not be neces-
sarily representative of the whole elderly population in Jordan. In 
addition, the assessment of the attitude and perception prior to the 
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educational intervention could not be performed for the majority 
of the participants as they had never heard about the disease and its 
vaccine before. Out-of-pocket expenses for insured patients were 
not checked in this study while this might contribute to partici-
pants’ acceptance or refusal of the vaccine.

In conclusion, a severe knowledge and awareness deficit 
present among the elderly in Jordan explains the very low 
vaccine coverage. Pharmacist-led educational intervention 
improved participants’ awareness and attitude regarding the 
disease and its vaccine which was significantly associated with 
a physician consultation in this regard. This was reflected in 
a significant improvement in pneumococcal vaccine coverage 
with the main obstacle against vaccination was that a physician 
had not recommended the vaccine upon consultation. 
Enrollment of pharmacists in immunization practice would 
probably increase vaccination rates among the elderly in 
Jordan. Further studies are required to assess patients’ percep-
tions toward the pharmacists’ role as immunizers.
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