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BACKGROUND: Older adults’ uptake of influenza and
pneumococcus vaccines is insufficient worldwide. Al-
though patient experience of primary care is associated
with vaccine uptake in children, this relationship remains
unclear for older adults.
OBJECTIVE: This study examined the association be-
tween patient experience of primary care and influenza/
pneumococcal vaccine uptake in older adults.
DESIGN AND METHODS:We conducted a multicentered
cross-sectional survey involving 25 primary care institu-
tions inurban and rural areas in Japan. Participantswere
outpatients aged ≥ 65 years who visited one of the partic-
ipating institutions within the 1-week study period. We
assessed patient experience of primary care using the
Japanese version of the Primary Care Assessment Tool
(JPCAT), which includes six domains: first contact (acces-
sibility), longitudinality (continuity of care), coordination,
comprehensiveness (services available), comprehensive-
ness (services provided), and community orientation. We
used a generalized linearmixed-effectsmodel to adjust for
clustering within institutions and individual covariates.
KEY RESULTS: One thousand participants were includ-
ed in the analysis. After adjusting for clustering within
institutions and other possible confounders, influenza
and pneumococcal vaccine uptake was positively associ-
ated with JPCAT total scores (odds ratio per 1 standard
deviation increase: 1.19, 95% confidence interval: 1.01–
1.40 and odds ratio: 1.26, 95% confidence interval: 1.08–
1.46, respectively). Of the JPCAT domains, coordination
and community orientation were associated with influen-
za vaccine uptake and longitudinality, coordination, and
comprehensiveness were associated with pneumococcal
vaccine uptake.
CONCLUSIONS: Influenza and pneumococcal vaccine
uptake were positively associated with patient experience

of primary care in older adults. Consideration of patient
experience, particularly longitudinality, coordination,
comprehensiveness, and community orientation, could
improve vaccine uptake.
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INTRODUCTION

The provision of preventive medicine is an important role in
primary care1 and vaccination is a major part of this role.
Therefore, vaccination coverage is an important quality indi-
cator for primary care. Influenza and pneumococcal vaccina-
tions for older adults have been recommended by the US
Preventive Service Task Force and Center for Disease Control
and Prevention (CDC)2, 3, because previous studies reported
that they reduced disease prevalences.4, 5

However, despite these recommendations, vaccination cov-
erage among older adults for influenza decreased 3.1 percent-
age points to 70.4% from 2014–2015 to 2015–2016, and over
one-third of older adults did not receive pneumococcal vacci-
nation in the USA.6 Moreover, the European Center for Dis-
ease and Prevention reported that vaccine coverage targets
were not reached in the European Union.7 Therefore, vaccine
coverage in older adults is an important issue in many coun-
tries. The coverage may be affected by various factors: race,
education, income, insurance, a primary care provider, and
health status.8

In Japan, influenza and pneumococcal vaccinations have
been recommended by the government for people aged ≥
65 years.9, 10 However, the proportions of people who received
influenza and pneumococcal vaccinations in Japan in 2017
were insufficient at 49.0% and 33.0%, respectively.11 Regard-
ing Japanese vaccination policy, local governments offer partial
funding for routine influenza and pneumococcal vaccinations
for older adults.12 Because vaccinations should be administered
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only by a physician or a nurse under a direction by a physi-
cian13, 14, people visit hospitals or clinics for inoculation.
Patient experience (PX) is quality indicator for patient-

centeredness, which is an important measure in healthcare
quality.15 PX is defined as the provision of care that is respect-
ful of and responsive to patients’ preferences, needs, and
values.15 PX can be used to evaluate attributes of primary care
such as access, continuity, coordination, comprehensiveness,
and community orientation.16 Moreover, a framework has
been developed for quality improvement based on PX in each
clinic/hospital.17, 18 As PX is associated with clinical effec-
tiveness, considering PX could be useful in promoting pre-
ventive care.19–21 Although PX in primary care is associated
with patients’ acceptance of preventive medicine such as
cancer screening22, existing interventions to improve vaccina-
tion coverage have not taken PX into account.23

Previous research examining PX and vaccine uptake has
targeted children and showed a positive relationship between
continuity of care and vaccine uptake.24, 25 However, the
relationship between PX and vaccine uptake was nonsignifi-
cant in older adults.26 Consequently, the relationship between
PX and vaccine uptake in older adults remains unclear.
Therefore, this study aimed to examine the association

between PX and influenza/pneumococcal vaccine uptake in
older adults in primary care. The results of the study could
provide a foundation for the development of effective inter-
ventions involving PX, to improve vaccination coverage.

METHODS

Design

The study involved a multicentered cross-sectional survey, the
Primary Care Organizations Reciprocal Evaluation Survey
Study (PROGRESS) 2018. The PROGRESS was conducted
by a practice-based research network in Japanese primary care.
This study was approved by the Research Ethics Committee of
Kyoto University, Japan (approval number R1342).

Setting

The PROGRESS is a biannual cross-sectional survey to improve
quality of care. The survey has collected data regarding PX,
health-related quality of life, health conditions, healthcare utiliza-
tion, clinical process, and sociodemographic characteristics in
adult outpatients in Japanese primary care settings since 2015.
The 25 participating institutions are distributed throughout both
urban and rural areas (Kanto, Tyubu, Hokuriku, Kinki, and
Kyusyu; Supplemental Appendix 1). These institutions include
19 clinics and 6 hospitals with fewer than 200 beds. We included
the small- and medium-sized hospitals into the study because, in
Japan, primary care has been offered not only in a clinic but also
in a small hospital.27 A self-completion questionnaire was dis-
tributed to all outpatients aged 20 years and older who visited one

of the participating institutions within the 1-week survey period
between February and March 2018. The surveys were delivered
by a receptionist in each participating institution. The participants
completed the anonymous survey, put it into envelope, and
posted it into the collection box in each institution by themselves.
The ethical committee at the Kyoto University Graduate School
of Medicine provided ethical approval for the study (approval
number: R1342).

Inclusion Criteria

All patients aged ≥ 65 years who participated in the PROG-
RESS 2018 were included in the study.

Exclusion Criteria

Patients without usual source of care and patients who have
usual source of care other than the participating institutions
were excluded from the study. This was because JPCAT is a
questionnaire to assess patient experience of a patient who has
usual source of care, and this study aims to investigate the
association between patient experience of a patient who has
usual source of care and vaccination status. Patients’ usual
sources of care were recorded via three questionnaire items,
and the algorithms used in the Japanese version of the Primary
Care Assessment Tool (JPCAT)28 were identical to those used
in the original Primary Care Assessment Tool Adult Expanded
Edition, as follows16: (1) Is there a doctor that you usually go if
you are sick or need advice about your health?; (2) Is there a
doctor that knows you best as a person?; and (3) Is there a
doctor that is most responsible for your health care? Patients
were considered to have a usual source of care if they an-
swered any of the three questions positively.

Measures

All variables were evaluated using a self- administered
questionnaire.

Primary Outcomes: Influenza and
Pneumococcal Vaccine Uptake

The following two items were used to explore vaccination status:
“have you received an influenza vaccination within the past
year?” and “have you ever received a pneumococcal vaccina-
tion?” The reason for the inclusion of these items was that the
CDC recommended annual influenza and pneumococcal vacci-
nations for older adults.3 We omitted shingles and tetanus vacci-
nation because these vaccinations have not been included into
routine vaccination in Japan.29

Explanatory Variable: PX in Primary Care

We used the JPCAT28 to measure PX in primary care. The
JPCAT, based on the Primary Care Assessment Tool Adult
Expanded Edition,16 was developed using the Delphi method,

Kaneko et al.: Patient Experience and Vaccine Uptake JGIM



cognitive testing, and a validation study to establish its appli-
cability to the Japanese healthcare system. The 29-item tool
includes six multi-item subscales representing five primary
care attributes including first contact, longitudinality, coordi-
nation, comprehensiveness, and community orientation.30 We
employed total score of the JPCAT as main exposure and
score of each domain as secondary exposure. The analysis
for the secondary exposure was exploratory analysis. The brief
description of each domain is the following:
First contact: The care is first sought from the primary

care provider when a new health or medical needs arises.
The services must be accessible and used by the popula-
tion each time a new need or problem arises. The JPCAT
mainly assesses PX regarding out-of-hours care in primary
care setting.
Longitudinality: This refers to the longitudinal use of a

regular source of care over time, regardless of the pres-
ence or absence of disease or injury. The JPCAT mainly
assesses whether the patient feels that their primary care
physician recognizes them as a whole person.
Coordination: The essence of coordination is “the avail-

ability of information about prior and existing problems
and services, and the recognition of that information as it
bears on needs for current care.” The JPCAT mainly
assesses PX regarding referral to the specialist in the past.
Comprehensiveness (services available): This refers to

the availability of a wide range of services in primary care
and their appropriate provision across the entire spectrum
of types of needs for all but the most uncommon problems
in the population by a primary care provider. In the
“services available,” the JPCAT mainly assesses whether
the patient feels that the patient can receive care for
mental health, dementia, and advanced care planning if
necessary.
Comprehensiveness (services provided): In the “service

provided,” the JPCAT mainly assesses PX regarding ap-
propriate advice about daily habits in the past.
Community orientation: This refers to care that is de-

livered in the context of the community. The JPCAT
mainly assesses PX regarding home visits and whether
the patient feels that their primary care physician is inter-
ested in not only individual health problems but also the
problems in the community.
Details of the content of the JPCAT are available in

Supplemental Appendix 2.
The JPCAT scoring system is structured as follows:

responses are provided using a 5-point Likert scale rang-
ing from 0 to 4. The mean item scores in each domain are
multiplied by 25 to yield domain scores ranging from 0 to
100, with higher scores indicating better PX. The total
score is calculated as the mean score for the six domains
and reflects the overall quality of core primary care attri-
butes. The JPCAT has demonstrated good reliability and
validity.28 A difference of 3 points or more in the JPCAT
is regarded as clinically meaningful in magnitude.31–34

Covariates

We included age, sex, years of education, annual household
income, and self-related health as covariates because of their
known associations with vaccine uptake and PX. PX is asso-
ciated with age, sex, socioeconomic status, income, education,
and self-rated health.35–38 Vaccine uptake can also be affected
by age, socioeconomic status, and self-rated health.8, 39, 40

Statistical Analysis

To determine whether vaccination uptake was associated
with JPCAT total scores, we used a generalized linear
mixed-effects model (random intercept model) that includ-
ed random effects for institution and covariates (age, sex,
years of education, annual household income, and self-
rated health) as fixed effects. The model incorporated the
random intercept for institutions, using centering within
the cluster. To allow for uncertainty in the missing values
for independent and dependent variables, we used multi-
ple imputations by fully conditional specification, which
included JPCAT scores, age, sex, years of education,
annual household income, self-rated health, and vaccina-
tion status. We calculated 95% confidence intervals using
robust standard errors. The statistical analysis was per-
formed using R version 3.4.3 (R Foundation for Statistical
Computing, Vienna, Austria; https://www.r-project.org).

RESULTS

Of the 2111 eligible participants, 1795 (85.0%) provided
survey responses. Of these, 795 were excluded, because 725
were aged < 65 years and 70 did not have usual source of care
or received usual care at locations other than the participating
institutions. Therefore, we ultimately analyzed data for 1000
respondents (444 men, 525 women, and 31 individuals with
missing data). Figure 1 shows the patient flowchart for the
study. Table 1 summarizes respondents’ characteristics:
23.6% were aged ≥ 80 years, 70.9% had not attended college,

Figure 1 Patient flow chart.
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and 53.9% reported an annual household income below 3
million JPY (27,000 USD).
Table 2 lists the means and standard deviations for the

JPCAT scores. Of a possible score of 100, the average JPCAT
score was 66.7. The highest scoring domain was
longitudinality (80.8), while the lowest scoring domain was
comprehensiveness of services provided (42.3). Table 3 dem-
onstrates JPCAT scores and vaccine uptake and presents the
results of the generalized mixed-effect model analysis of the
association between PX with vaccine uptake. After adjusting
for possible confounders and clustering within institutions,
higher total JPCAT scores were significantly associated with
influenza vaccine uptake (adjusted odds ratio [aOR] per 1 SD
increase: 1.19, 95%CI: 1.01–1.40) and pneumococcal vaccine
uptake (aOR: 1.26, 95% CI: 1.08–1.46). Regarding individual
PX domains, coordination (aOR: 1.25, 95% CI: 1.05–1.48)
and community orientation (aOR: 1.18, 95% CI: 1.01–1.39)
were associated with influenza vaccine uptake. In addition,
longitudinality (aOR: 1.19, 95% CI: 1.04–1.38), coordination
(aOR: 1.32, 95% CI: 1.14–1.54), and comprehensiveness

(service provided; aOR: 1.16, 95% CI: 1.00–1.35) were asso-
ciated with pneumococcal vaccine uptake.

DISCUSSION

This study revealed that PX of primary care attributes was
positively correlated with vaccine uptake. In particular,
longitudinality, coordination, comprehensiveness (service
provided), and community orientation were associated with
vaccine uptake in older Japanese adults.
Better PX can promote preventive care such as immuniza-

tion as well as screening services in diabetes, dyslipidemia,
and cancer screening.41–45 The possible mechanism is that
better PX enhances adherence to preventive activities.20 Also,
improved PX may be related to the acceptance of providers’
recommendations regarding vaccination. The reason is that a
previous study conducted in Japan demonstrated that the most
trusted source of information for patients regarding vaccine
uptake was healthcare workers.46 However, whether improv-
ing PX can cause better use of preventative care still remains
unclear. Our future research will aim to investigate causality
between improving PX and use of preventative service.
As we mentioned in the “INTRODUCTION,” the previous

study conducted in the UK did not demonstrate significant
correlations between PX and vaccine uptake among older
adults.26 The inconsistency in the results between the previous
UK study and the current study could be explained by a
difference in confounding factors.26 While the previous UK
study adjusted only for age, sex, and economic status,26 the
current study included educational status and self-rated health,
which are believed to be associated with both PX and vaccine
uptake.39, 40 Moreover, the difference of the measure could
affect the results. The previous UK study used the General
Practice Assessment Survey (GPAS) as the index of PX.26 The
GPAS has included evaluation for receptionists and nurses.26,
47 On the other hand, the JPCAT focused on evaluation for
physicians.28 However, the current results provide information
related to the potential mechanism underlying patients’ choice
regarding vaccine uptake. Moreover, the findings suggest that
considering PX when developing interventions17 may be as-
sociated with improving vaccination coverage in primary care
settings. Interventions considering PX could be meaningful by
combining with other interventions which have demonstrated
the effectiveness in the previous systematic review such as
client reminders/recalls, reminders to physician, and enhance-
ment of vaccination access.23 Although the findings demon-
strated the positive effect of PX on vaccine uptake, the
decision-making process involving patients and doctors re-
mains unclear. In future, observation of communication re-
garding vaccine uptake in clinical practice could enhance
understanding of the decision-making process.17 Moreover,
the inclusion of both staff and patients in discussion regarding
vaccine uptake might be important for quality improvement.17

Table 1 Patients’ Characteristics (N = 1000)

Characteristic Number (%)

Gender
Male 444 (44.4)
Female 525 (52.5)
No response 31 (3.1)

Age (year)
65–69 254 (25.4)
70–79 510 (51.0)
80 or more 236 (23.6)
No response 0

Education
Less than high school 285 (28.5)
High school 424 (42.4)
Junior college 97 (9.7)
More than or equal to college 157 (15.7)
No response 37 (3.7)

Annual household income (million JPY)
< 3.00 (≒ 27,000 US dollar) 539 (53.9)
3.00–4.99 247 (24.7)
5.00–6.99 71 (7.1)
7.00–9.99 17 (1.7)
≧ 10.00 12 (1.2)
No response 114 (11.4)

Self-rated health status
Excellent 18 (1.8)
Very good 155 (15.5)
Good 563 (56.3)
Poor 222 (22.2)
Very poor 26 (2.6)
No response 16 (1.6)

Number of other sources of care
0 414 (41.4)
1 367 (36.7)
2 147 (14.7)
≥ 3 42 (4.2)
No response 30 (3.0)

Influenza vaccination
Vaccinated 680 (68.0)
Unvaccinated 288 (28.8)
No response 32 (3.2)

Pneumococcal vaccination
Vaccinated 538 (53.8)
Unvaccinated 420 (42.0)
No response 42 (4.2)
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Among the JPCAT domains, the coordination exerted a
positive effect on both influenza and pneumococcal vaccination
uptake. In a previous study that included patients of all ages,
coordination was positively correlated with the provision of
preventive care.24 The reason for this finding could be that
coordination is essential when providing preventive care to
patients who are visiting multiple providers.24 In the current
study, because more than half of the participants had two or
more regular providers, coordination betweenmultiple providers
could be associated with better vaccine uptake. In addition,
longitudinality, comprehensiveness (services provided), and
community orientation had tendency to be positively correlated
with vaccine uptake. This finding could have occurred because
longitudinality means continuous use of a regular source of care
over time,16 comprehensiveness implies that primary care facil-
ities offer diverse care,16 and community orientation refers to
involvement in health care for the community.16 For instance,
longitudinality may be related to a recommendation from med-
ical staff and knowledge about vaccine uptake.48–50 Also, com-
munity orientation can promote patient outreach such as invita-
tions for vaccine uptake by retired teachers.51

To the best of our knowledge, this was the first study to
demonstrate a positive correlation between PX and vaccine
uptake in older adults. The findings were based on data from a
nationwide multicenter, practice-based study examining pri-
mary care, which was conducted by a research network and
included both urban and rural areas. As PX and vaccination
status vary between institutions, we adjusted for clustering
within institutions using a generalized linear mixed-effects
model and allowed appropriate patient-level analysis.
The study was subject to several potential limitations. First,

we evaluated vaccine uptake based on patients’ survey re-
sponses. Therefore, if patients with lower PX had forgotten
their vaccination status, the analysis could have overestimated
the relationship between PX and vaccine uptake. However,
self-reported influenza and pneumococcal vaccine uptake is
highly sensitive in older adults.52 Consequently, this limitation
might not have affected the results. Second, information bias
potentially can affect the results. However, we employed the
methods to minimize the bias such as the anonymous survey
and collection. Third, the study was a 1-year study. Therefore,
there might be temporal trends in use of vaccinations that were

Table 2 Distribution of JPCAT, and Unadjusted Associations with Influenza and Pneumococcal Vaccination

Total
(N = 1000)

Influenza vaccination (N = 968) Pneumococcal vaccination (N = 958)

Vaccinated
(N = 680)

Unvaccinated
(N = 288)

Vaccinated
(N = 538)

Unvaccinated
(N = 420)

p
value*

p
value*

JPCAT
Total score 66.7 (14.3) 67.8 (14.3) 64.5 (14.0) 0.002 68.2 (14.0) 65.0 (14.3) < 0.001
First contact 62.0 (23.6) 61.9 (24.0) 61.7 (22.8) 0.898 61.6 (25.3) 62.1 (21.4) 0.784
Longitudinality 80.8 (15.3) 81.7 (15.1) 78.7 (15.0) 0.005 81.9 (14.7) 79.4 (15.6) 0.012
Coordination 69.7 (24.5) 71.9 (23.9) 65.1 (24.9) < 0.001 73.2 (23.5) 65.7 (24.7) < 0.001
Comprehensiveness

(services available)
69.0 (23.3) 70.4 (23.2) 66.2 (23.2) 0.030 69.7 (22.5) 68.3 (24.2) 0.428

Comprehensiveness
(services provided)

42.3 (28.6) 43.5 (29.2) 39.6 (27.1) 0.099 44.6 (29.0) 39.3 (27.6) 0.013

Community orientation 72.3 (18.7) 73.7 (18.3) 69.1 (19.2) < 0.001 74.2 (17.4) 70.1 (20.1) < 0.001

JPCAT Japanese version of Primary Care Assessment Tool
Distribution: Mean (SD)
*p value by Student’s t test

Table 3 Associations of JPCAT Scores with Influenza and Pneumococcal Vaccinations (N = 1000)

Influenza vaccination Pneumococcal vaccination

aOR (95% CI)† p value aOR (95% CI)† p value

JPCAT*
Total score 1.19 (1.01–1.40) 0.040 1.26 (1.08–1.46) 0.003
First contact 0.96 (0.80–1.15) 0.638 1.09 (0.92–1.28) 0.317
Longitudinality 1.13 (0.97–1.32) 0.119 1.19 (1.04–1.38) 0.014
Coordination 1.25 (1.05–1.48) 0.010 1.32 (1.14–1.54) < 0.001
Comprehensiveness (services available) 1.05 (0.89–1.24) 0.545 0.99 (0.85–1.15) 0.888
Comprehensiveness (services provided) 1.09 (0.92–1.29) 0.314 1.16 (1.00–1.35) 0.047
Community orientation 1.18 (1.01–1.39) 0.043 1.15 (0.99–1.34) 0.067

JPCAT Japanese version of Primary Care Assessment Tool, aOR adjusted odds ratio
Random intercept model, adjusted for age, sex, education, household income, and self-rated health status. Each score was included individually in the
model
*Ranging from 0 to 100 points; centering within cluster
†Per 1SD increase
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not accounted for. Fourth, although we determined covariates
based on the previous literature, unknown confounding factors
can influence the results. Fifth, we tested multiple hypotheses.
However, we only carried out the tests which were planned in
the protocol. Therefore, correction for multiple comparisons
may be unnecessary.53 Because each domain is the secondary
exposure, we need to pay attention to interpret the results.
Finally, the participating institutions were interested in the
quality of care. The tendency can affect the better vaccine
uptake in the participating institutions compared with the
national data.11 Therefore, the results should be generalized
to other institutions with caution.
In conclusion, better PX was associated with better vaccine

uptake in older adults. To achieve better vaccination coverage,
consideration of PX, particularly longitudinality, coordination,
comprehensiveness, and community orientation, could be
helpful.
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