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ABSTRACT

PURPOSE During a pandemic, when there are many barriers to providing preventive care,
chronic disease management, and early response to acute common diseases for primary
care providers, it is unclear whether primary care attributes contribute to reducing hospi-
talization. We aimed to examine the association between core primary care attributes and
total hospitalizations during the COVID-19 pandemic.

METHODS We conducted a nationwide prospective cohort study during the pandemic
using a representative sample of the Japanese adult population aged 40 to 75 years. Pri-
mary care attributes (first contact, longitudinality, coordination, comprehensiveness, and
community orientation) were assessed using the Japanese version of Primary Care Assess-
ment Tool (JPCAT). The primary outcome measure was any incidence of hospitalization dur-
ing a 12-month period from May 2021 through April 2022.

RESULTS Data from 1,161 participants were analyzed (92% follow-up rate). After adjustment
for possible confounders, overall primary care attributes (assessed by the JPCAT total score)
were associated in a dose-dependent manner with a decrease in hospitalizations (odds ratio
[OR] = 0.37, 95% (I, 0.16-0.83 for the highest score quartile, compared with no usual source
of care). All associations between each domain score of the JPCAT and hospitalization were
statistically significant when comparing the highest quartile with no usual source of care.

CONCLUSIONS Our study revealed that the provision of primary care, particularly high-
quality primary care, was associated with decreased total hospitalization, even during a
pandemic when there are many barriers to providing usual medical care. These findings
support policies that seek to strengthen primary care systems during and after the COVID-
19 pandemic.

Ann Fam Med 2023;21:27-32. https://doi.org/10.1370/afm.2894

INTRODUCTION

revention of hospitalization, which is associated with mortality, complications,

and increased health care costs, is an important role of primary care. Studies

before the coronavirus disease 2019 (COVID-19) pandemic have examined
associations between essential attributes of high-quality primary care and fewer
hospitalizations. For example, systematic reviews reported that greater continuity
with a primary care physician can reduce total hospitalizations."? Other studies
demonstrated that, greater access to and more comprehensive primary care are
associated with fewer hospitalizations.?*

The COVID-19 pandemic dealt serious blows to the primary care system glob-
ally. During the pandemic, in addition to usual medical care, primary care providers
allocated resources to aid in the triage of patients and treatment and vaccination for
COVID-19. Moreover, studies conducted in the United States and Japan have con-
sistently reported that the number of outpatient visits decreased while telemedicine
visits increased during the pandemic.”” As a result, a decline in utilization of pre-
ventive services, reduction in diagnoses of chronic diseases, and worsening control
of chronic diseases have been reported.®°

In Japan, as in other countries, primary care clinicians performed the initial assess-
ment of and vaccination against COVID-19 alongside usual medical care during the
pandemic."" Primary care services in Japan are provided in both community clinics
and outpatient departments of small- and medium-sized hospitals. Care is provided by
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teams consisting of physicians trained in an internal medicine-
based residency program, nurses, medical assistants, and other
health care professionals.”> The Japan Primary Care Association
has certified family physicians since 2010" and the Japanese
Medical Specialty Board started a new certification program for
primary care specialists in 2018.'* Formal training of physicians
specializing in primary care has just begun in Japan; thus, varia-
tions in the quality of primary care is expected.

Our team consists of faculty and alumni from the Divi-
sion of Clinical Epidemiology of The Jikei University School
of Medicine which has conducted primary care research
about quality assessment, multimorbidity, home medical care,
patient complexity, etc.

During a pandemic, when there are many barriers to
providing preventive care, chronic disease management,
and early response to common acute diseases, it is unclear
whether primary care attributes contributed to reducing
hospitalization for COVID-19 and other causes. Therefore,
in this study, we aimed to examine the association between
core primary care attributes and total hospitalizations during
the COVID-19 pandemic using a representative sample of the
Japanese adult population.

METHODS

Design, Setting, and Participants

We conducted a nationwide prospective cohort study in
Japan, titled the National Usual Source of Care Survey,

from May 2021 through April 2022 (follow-up period of 12
months), during the fourth to sixth waves of COVID-19. The
sixth wave, that began in January 2022 with the Omicron
vaient, was the largest ever in Japan, with more than 90,000
new cases of COVID-19 occurring daily."” In this study, a
nationally representative panel, administered by the Nippon
Research Center, was used to select potential participants.
This panel comprised approximately 70,000 residents who
were selected from the Japanese adult population using a mul-
tistage sampling method.'® From the panel, prospective par-
ticipants aged 40 to 75 years were selected through stratified
random sampling by age, sex, and residential area. In the base-
line survey, we evaluated the usual source of care and the pri-
mary care attributes, health conditions, health-related quality
of life, and sociodemographic characteristics of the study par-
ticipants. A follow-up survey was conducted 12 months after
the completion of the baseline survey to assess health care
utilization, including hospitalization. Data collection for the
initial and follow-up surveys was mail based. The respondents
received a 500 yen gift certificate for each survey. The institu-
tional review board of the Jikei University School of Medicine
approved this study (approval number 32-416[10505]).

Measures

Primary Care Attributes

In the baseline survey, we used the Japanese version of Pri-
mary Care Assessment Tool (JPCAT) to assess primary care

attributes through patient experience."”'® The JPCAT is based
on the Primary Care Assessment Tool, a well-established
and internationally recognized scale for measuring primary
care attributes."”?° Previous studies have shown the JPCAT
has good reliability and validity.'”'® [t comprises 6 multi-item
domains addressing the following primary care attributes:
first contact, longitudinality, coordination, comprehensiveness
(services available), comprehensiveness (services provided),
and community orientation. In this study, we used the 13-item
short version of the scale.'®

First, the following item of the Primary Care Assess-
ment Tool was used to identify an individual’s usual source
of care: “Is there a doctor that you usually go to if you are
sick or need advice about your health?” A participant was
considered to have a usual source of care if he or she was
able to identify a physician who practiced outside university
hospitals. Second, for participants who had a usual source of
care, we assessed the primary care attributes with the JPCAT.
The JPCAT's scoring system uses a 5-point Likert scale
(1 =strongly disagree, 2 = somewhat disagree, 3 = not sure,
4 =somewhat agree, and 5 = strongly agree). Each response
is converted into an item score from O to 4. The calculated
means of the item scores in the same domain are multiplied
by 25 to yield domain scores ranging from 0 to 100 points.
The JPCAT total score is the mean of the 6 domain scores
and reflects an overall measure of primary care attributes,
with higher scores indicating better quality.

Hospitalization

The primary outcome measure in this study was the incidence
of hospitalization during 12 months of the COVID-19 pan-
demic study period. Hospitalization was determined by the
response to the follow-up survey item, “In the past 12 months,
have you been hospitalized>” The participants were asked to
answer on a binary scale (yes vs no). If participants answered
yes to the primary question, they were asked to answer the
following item on hospitalization: “In the past 12 months, have
you been hospitalized because of infection with the novel
coronavirus?” Participants were asked to respond yes or no.

Statistical Analysis

Descriptive statistics for continuous data were reported
as means and standard deviations. Categorical data were
reported as frequencies and percentages.

To examine whether the JPCAT total score was associated
with hospitalization, we used multivariable logistic regres-
sion analysis. In addition, we performed ancillary analyses of
the outcomes in relation to each JPCAT domain score. We
categorized the JPCAT total score and domain scores into
quartiles. The following potential confounders were selected

421,22

based on the previous studies which investigated the
association between primary care attributes and hospital-
ization: age (continuous), sex, educational level (less than a
bachelor's degree vs bachelor’s degree or more), number of

chronic conditions (continuous), and health-related quality of
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life (continuous) assessed by the 5-level version of the Euro- Figure 1. Participant flowchart.

Qol 5-dimensional questionnaire (EQ-5D-5L).%3
We used a validated list of 20 chronic conditions that was

70,000 Persons (approximately)

. . P . 24
created based on previous multimorbidity literature?* and rel- aged 1579 years

evance to the primary care population: hypertension, depres-

. . . L . ) Nationally representative panel
sion/anxiety, chronic musculoskeletal conditions causing pain

or limitation, arthritis/rheumatoid arthritis, osteoporosis, v

chronic respiratory disease (asthma, chronic obstructive pul- 1,382 Persons aged 40-75 years

monary disease, or chronic bronchitis), cardiovascular disease, Stratified random sampling by

heart failure, stroke/transient ischemic attack, stomach prob- age, sex, and residential area

lem, colon problem, chronic hepatitis, diabetes, thyroid disor-

der, any cancer in the previous 5 years, kidney disease/failure, 4% 120 Declined to participate ‘

chronic urinary problem, dementia/Alzheimer's disease, v

‘ 1,262 Participants at baseline ‘

hyperlipidemia, and obesity. All confounders were evaluated

at baseline using a self-administered questionnaire.
According to the sample size formula used in a previous

‘ > -
study, events per variable values of 10 or more were neces- ‘ 101 Lost to follow-up ‘

sary for logistic regression analysis.?’> The incidence of hos-

pitalizations in the Japanese adult population was assessed to ‘ 1,161 Participants in analyses ‘

be 1% per month according to a previous study.” Thus, we
estimated a minimum sample size of

750, becaL_lse t}_le maximum number of Table 1. Participant Characteristics at Baseline
variables in this study was 9. How-
ever, a larger sample size was selected Lost to
to accommodate the needs of other Total Non-Hospitalized Hospitalized  Follow-Up
studies incorporated into the National Characteristic (N=1.161) (n=1,074) (n=87) (n=101)
Usual Source of Care Survey. Age, mean (SD), y 57.8 (10.3) 57.5 (10.2) 62.4 (9.9) 53.6 (10.2)
For each analysis, we used a Sex, No. (%)
2-sided significance level of P <.05, Male 566 (48.8) 514 (47.9) 52 (59.8) 49 (48.5)
without adjustment for multiple Educational level, No. (%)
comparisons.”® Missing data on inde- Bachelor's degree or 528 (45.5) 492 (45.8) 36 (41.4) 38 (37.6)
pendent variables were handled by higher
applying multiple imputations with 20 Data missing 24 (2.1) 23 (2.1) 1(1.1) 5 (5.0)
imputations using a fully conditional Number of chronic condi- 1.2 (1.3) 1.2 (1.3) 1.9 (1.6) 1.0 (1.1)
specification. Statistical analyses were tions, mean (SD)
conducted using R, version 4.2.1 (the Data missing, No. (%) 36 (3.1) 33 (3.1) 3(3.4) 10 (9.9)
R Foundation). EQ-5D-5L, mean (SD) 0.89 (0.08) 0.89 (0.08) 0.83 (0.14)  0.88 (0.10)
Data missing, No. (%) 5 (0.4) 4 (0.4) 1(1.1) 0 (0.0)
Usual source of care,

RESULTS No. (%)
Participant Characteristics Yes 723 (62.3) 671 (62.5) 52(59.8) 57 (56.4)
From the national representative JPCAT scores, mean (SD)*
panel, 1,382 participants aged 40 Total score 475 (17.0) 476 (16.9) 455 (17.8) 452 (19.5)
to 75 years were selected through Domain scores
stratified random samp]ing, and 1,262 First contact 34.3 (26.3) 34.3 (26.4) 33.4 (25.9) 29.6 (27.2)
completed the baseline assessment. Longitudinality 57.0 (25.2) 57.2/(25.1) 54.6 (26.5)  52.9(29.9)
Among them, 1,161 (92%) partici- Coordination 56.1 (30.6) 56.2 (30.3) 54.9 (34.3) 52.0 (34.6)
pants completed the follow-up (Figure Comprehensiveness 51.1 (26.3) 51.1 (26.3) 50.5 (26.0) 51.8 (30.7)
1). Table 1 shows the baseline charac- (services available)
teristics of the study population. We Compr_ehensivepess 36.3 (32.0) 36.6 (32.3) 31.6 (26.4) 32.0 (30.9)

. (services provided)
noted a trend suggesting that par- e g
ticipants who were lost to follow-up Community orientation 50.1 (19.7) 50.2 (19.8) 48.8 (18.9) 52.9 (20.0)
were younger and had a usual source E_S(;]BD-SL = 5-level version of the EuroQol 5-dimensional questionnaire; JPCAT = Japanese version of Primary Care Assessment
of care less frequently than those who »

2 Participants who have usual source of care.

completed the follow-up assessment.
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Among the participants who completed the follow-up, 87
(7.5%) were hospitalized during the 12 months. Among the
participants who were hospitalized, 5 (5.7%) reported hos-
pitalization due to COVID-19. Compared with participants
without hospitalization, those with hospitalization were older,
more often male, had more chronic conditions, had lower
EQ-5D-5L scores, and had a usual source of care less fre-
quently. Among participants who had a usual source of care,
the mean JPCAT total score and all domain scores were lower
in participants with hospitalization, compared with those not
hospitalized.

Primary Care Attributes and Hospitalization

Figure 2 shows the results of the multivariable logistic regres-
sion analysis used to investigate the association between the
overall measure of primary care attributes

usual medical care. Preventing hospitalizations during a pan-
demic not only avoids deterioration in the health status of
the population and reduces health care costs but also reduces
inpatient hospital care overload.

The results of this study are consistent with findings
before the COVID-19 pandemic, showing that each primary
care attribute, such as accessibility, continuity, coordination,
and comprehensiveness, is associated with a reduction in
hospitalizations."*?” Specifically, there is strong evidence that
continuity of care can reduce hospitalizations. For example,

a recent registry-based observational study in Norway
reported that continuity of care by a general practitioner
was associated with reduced acute hospital admission in a
dose-dependent manner.?! Furthermore, this study showed
an association between community orientation of primary

(assessed by the JPCAT total score)
and hospitalization. After adjusting for
possible confounders, the JPCAT total

Figure 2. Association between the overall measure of primary care
attributes and hospitalization.

score showed a dose-dependent associa- 1.3
tion with a decrease in hospitalizations

(adjusted odds ratio [aOR]=0.37: 95% CI, 1.2
0.16-0.83) for the JPCAT highest quartile,

compared with no usual source of care. 114

Table 2 shows the results of the mul-
tivariable logistic regression analyses

modeling the associations of the JPCAT
domain scores with hospitalization.
Although the dose-response relationships 09
were not clear, all associations between

each domain score of the JPCAT and 0.8

hospitalization were statistically signifi- -.%
cant when comparing the highest quar- % 0.7
tile with no usual source of care. 3
% 06
2
DISCUSSION 2
Our nationwide prospective cohort 0>
study of the Japanese adult population
found that the overall primary care 0.4
attributes assessed by the JPCAT were
associated with decreased hospitalization 0.3
during the COVID-19 pandemic. The
presence of a dose-response relation- 0.2 4
ship indicated that the associations were
causal. Moreover, all domains of the o1
JPCAT, which represent first contact, '
longitudinality, coordination, compre- .

hensiveness, and community orientation,
were associated with fewer hospitaliza-

No usual source
of care

JPCAT total
score Q1

JPCAT total
score Q2

JPCAT total
score Q3

JPCAT total
score Q4

tions. These findings indicate that the
provision of high-quality primary care ment Tool: O = quartile.
contributed to decreased total hospital-

ization, even during a pandemic when
4, 60.4-100.0.

there are many barriers to providing

EQ-5D-5L = 5-level version of the EuroQol 5-dimensional questionnaire; JPCAT = Japanese version of Primary Care Assess-

Notes: Association assessed by the JPCAT total score. Adjusted for age, sex, educational level, number of chronic condi-
tions, and EQ-5D-5L. Error bars indicate 95% Cls. JPCAT total score quartiles: Q1, 0.0-35.4; Q2, 35.4-47.9; Q3, 47.9-60.4;
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Table 2. Hospitalization by JPCAT Domain Scores® (N = 1,161)

JPCAT Domains, aOR (95% Cl)

Comprehensiveness  Comprehensiveness Community
JPCAT scores First Contact Longitudinality Coordination (Services Available)  (Services Provided) Orientation
No usual source ref ref ref ref ref ref

of care

Q1 0.64 (0.30-1.36) 0.97 (0.46-2.02) 0.62 (0.30-1.28) 0.68 (0.34-1.35) 0.40 (0.19-0.84)>  0.45 (0.21-0.99)°
Q2 0.44 (0.09-2.23) 0.34 (0.16-0.73)>  0.49 (0.25-0.94)° 0.17 (0.03-0.89)° 0.80 (0.26-2.49) 0.39 (0.11-1.40)
Q3 0.47 (0.24-0.90)>  0.60 (0.26-1.38) 0.36 (0.14-0.95)° 0.55 (0.30-1.03) 0.70 (0.39-1.26) 0.65 (0.36-1.18)
Q4 0.49 (0.26-0.93)>  0.42 (0.22-0.82)°>  0.45 (0.22-0.92)° 0.47 (0.23-0.97)° 0.24 (0.10-0.56)°  0.32 (0.15-0.68)°

aOR = adjusted odds ratio; EQ-5D-5L = 5-level version of the EuroQol 5-dimensional questionnaire; JPCAT = Japanese version of Primary Care Assessment Tool; Q = quartile.
Notes: First contact score quartiles: Q1, 0.0-12.5; Q2, 12.5-25.0; Q3, 25.0-50.0; Q4, 50.0-100.0.

Longitudinality score quartiles: Q1, 0.0-37.5; Q2, 37.5-62.5; Q3, 62.5-75.0; Q4, 75.0-100.0.

Coordination score quartiles: Q1, 0.0-50.0; Q2, 50.0; Q3, 50.0-87.5; Q4, 87.5-100.0.

Comprehensiveness (services available) score quartiles: Q1, 0.0-37.5; Q2, 37.5-50.0; Q3, 50.0-75.0; Q4, 75.0-100.0.

Comprehensiveness (services provided) score quartiles: Q1, 0.0; Q2, 0.0-25.0; Q3, 25.0-62.5; Q4, 62.5-100.0.

Community orientation score quartiles: Q1, 0.0-37.5; Q2, 37.5-50.0; Q3, 50.0-62.5; Q4, 62.5-100.0.

2 Adjusted for age, sex, educational level, number of chronic conditions, and EQ-5D-5L.
bSignificant difference, P <.05

care and hospitalization, which was previously unclear. Com-
munity orientation can improve the recognition, prevention,
and management of diseases through the knowledge of all
community members, not simply those who visit primary
care practices.?® Especially during a pandemic, the integra-
tion of public health practice with the delivery of primary
care services may be a more important process. As one of

the mechanisms underlying our findings, a recent nationwide
study reported that overall primary care attributes were
associated with increased receipt of preventive care, such as
screening, immunization, and counseling, during the COVID-
19 pandemic.? Further research is needed to investigate other
mechanisms related to the management of chronic diseases,
mental health, and social health disparities.

Our findings support policies that seek to strengthen the
primary care systems in each country during and after the
COVID-19 pandemic. For instance, a new consensus report
by the National Academies of Sciences, Engineering, and
Medicine emphasized that the United States should priori-
tize the implementation of high-quality primary care by the
government and private sector.’® In Japan, the Ministry of
Health, Labour and Welfare has recommended that all indi-
viduals should have a usual source of care, called a kakaritsukei
in Japanese, and identified strengthening primary care func-
tions as an important policy issue.?' Based on lessons learned
during the pandemic, policy makers and health care system
leaders in Japan and other countries should ensure that high-
quality primary care is available to every individual.

To the best of our knowledge, this is the first study to
report the impact of primary care attributes on hospitaliza-
tion during a pandemic. A key strength of our study is the use
of longitudinal data from a nationwide study with a sample
representative of the Japanese adult population, which allows
for generalization of our results to the wider population.

Another strength of this study was the high follow-up rate.
Furthermore, the assessment tool used, the JPCAT, is a vali-
dated and internationally established tool for evaluating pri-
mary care attributes.

However, our study had several potential limitations. First,
we did not have outcome data on participants who had relo-
cated, lost their ability to respond to the survey, or died dur-
ing the follow-up period. The participants who were lost to
follow-up were younger than those who completed it and may
have experienced fewer hospitalizations. They also reported
lower JPCAT scores in the baseline survey; thus, this may
have led to an overestimation of the relationship between
primary care attributes and hospitalization. Second, while we
used a structured questionnaire for the data collection, self-
reported data for identifying hospitalization and chronic con-
ditions may have introduced a misclassification bias. Third,
the sample of participants did not include patients with
diseases such as advanced dementia. Finally, we investigated
hospitalization over a short period of 12 months, but the
association between primary care attributes and hospitaliza-
tion over a longer period remains unknown.

In conclusion, this study revealed that the provision of
primary care, particularly high-quality primary care, was
associated with decreased total hospitalization, even dur-
ing a pandemic when there are many barriers to providing
usual medical care. These findings support policies seeking to
strengthen primary care systems during and after a pandemic.

% Read or post commentaries in response to this article.
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