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Abstract

Background: The supply of primary care physicians is associated with better health
outcomes and a lower total cost of health services. However, the effect of the pres-
ence or absence of primary care physicians on health-related quality of life (QOL) is
unknown. We comparatively investigated the health-related QOL of ordinary citizens
according to the presence or absence of a primary care physician.

Methods: We conducted an observational cross-sectional study using a propensity
score analysis. A questionnaire on health-related QOL (SF-36v2, age, gender, pres-
ence or absence of a primary care physician, and chronic disease status) was mailed to
2200 individuals identified through stratified random sampling. We used propensity
scores to compensate for covariates and analyzed three component SF-36 summary
scores and subscale scores of the “primary care physician” and “no primary care physi-
cian” groups.

Results: Valid responses were received from 1095 individuals (49.8%). The “primary
care physician group” comprised 653 individuals (59.6%). The physical health compo-
nent scores of the “primary care physician group” were significantly lower than those
of the “no primary care physician group,” and the “mental health component” scores
were significantly higher (p = 0.032, p = 0.009). For the subscales, scores for “vitality”
and “mental health” were significantly higher in the “primary care physician group”
(p=0.014, p = 0.018).

Conclusions: Patients who had a primary care physician with whom they could com-
fortably consult at any time had a high mental health component score, and low physi-

cal health component score in the health-related QOL.
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1 | BACKGROUND

1.1 | The presence of primary care physicians in
Japan and other countries

Currently, fewer people in Japan have a primary care physician than
in Western countries, although a simple comparison is difficult be-
cause of differences in medical systems. In Japan, approximately
50-70% of people have a primary care physit:ian.i'4 Regarding
the primary care physician system of different countries, citizens
in the United Kingdom, in particular, register with a local General
Practitioner (GP) under the National Health Service (NHS). Under
this program, they receive their initial consultation with their regis-
tered GP at a medical institution.® In France, the primary care physi-
cian system was introduced in 2005, whereas the majority of citizens
in Germany, the Netherlands, and Denmark have also been main-
taining a primary care physician.’ In comparison, fields of specializa-
tion and qualifications possessed by primary care physicians in Japan
are diverse. This is because many primary care physicians choose to
work in their said capacity after specializing in a particular field of
medicine. Moreover, primary care physicians work in not only clinics,
but also in large hospitals.

The supply of primary care physicians has been associated with
better health outcomes and a lower total cost of health services.®
The following are the benefits of having a primary care physician:
(1) being able to speak comfortably with one's doctor; (2) having a
continued care from the same doctor, which improves the possibil-
ity of that doctor noticing minor changes, possibly leading to ear-
lier disease detection; (3) developing a trusting relationship, which
improves mutual understanding; (4) having a comparison with
earlier tests, reducing the need for unnecessary testing; and (5)
having an easier access to a referral when needed.””® Furthermore,
our previous study has shown that after getting introduced to a
primary care physician by a referral from a university hospital,
70% of the patients continue to visit the hospital and were re-
ported to be satisfied because of the easy-to-consult atmosphere

and reduced anxiety.’”

1.2 | Issues specific to Japan and impact on QOL

The Japanese National Health Insurance system economically and
systematically guarantees free access to medical institutions,*® mak-
ing it possible to receive a medical consultation at one's desired
medical institution at any time. Patients are free to choose where to
receive medical care, whether at a primary care physician or a physi-
cian in a university hospital. However, some individuals receive con-
sultation for the same complaint at numerous medical institutions
without a referral, and others employ their own judgment in visiting
different medical institutions depending on the complaint.** This
is disadvantageous to patients in terms of redundant test and pre-
scription, and a factor in spiraling healthcare expenditure. Moreover,
many patients without a primary care physician attend secondary or

tertiary referral hospitals directly, causing undue burden on hospital
doctors.}? Consequently, being unable to provide adequate care to
patients needing advanced medical care is an issue.

However, to our knowledge, research reporting on the effects
of engaging a primary care physician on citizens’ health is lacking.
Although primary care physicians have been reported to be associ-
ated with health-related QOL in certain patient groups,*® the asso-
ciation between the presence or absence of primary care physicians
in the general population and QOL is unclear. Thus, we compara-
tively investigated the health-related quality of life (QOL) of ordi-
nary citizens according to the presence or absence of a primary care
physician.

2 | METHODS

2.1 | Design

A cross-sectional observational study.

2.2 | Setting

The subjects of this study were Japanese adults. Since the sampling
of subjects is limited to viewing the “Residential Basic Book” by law,
and it is difficult for researchers to view the resident card nation-
wide, we approached a research firm (Central Research Co., Ltd.).
The research firm holds data of subjects randomly selected from
the entire Japanese adult population based on residential maps, etc.,
which we used. The role of the research company in this study was to

sample the subjects, mail them, consolidate data, and send rewards.

2.3 | Participants

We conducted stratified random sampling according to place of resi-
dence using the research firm's sample as the population in order to
control the selection bias. The criterion for inclusion in this study is
that the subjects must be adults with a residential address in Japan in
the data held by the research firm. Random sampling of the subjects
was performed by the research firm. With a sampling error of 3%, a
95% confidence level, and 0.5 response ration = z%Zp(l —p)/d? the
required sample size was 1068 participants (n: sampling size, d: sam-
pling error, z: the upper 100% point of the standard normal distribu-
tion, alpha: confidence level, p: response ratio). The persons from
whom responses were either not received or had missing data were
excluded from the study. The response rate for the mail survey was
predicted to be 50%; thus, the number of participants was set at
2200. Japan was divided into ten regions, with participant numbers
distributed by region according to the population ratio. Ordinance-
designated cities with a population of 500,000 or more and the
wards of Tokyo are treated as the 21 large cities. Based on this, we
performed stratified random sampling according to region.
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Participants were asked questions regarding their health-related
QOL. A questionnaire was sent by post in September 2013. It in-
cluded additional questions on age, gender, presence or absence of
primary care physician, and presence or absence of regular outpa-
tient consultations at medical institutions. The term primary care
physician was defined based on the literature as “a familiar doctor
with whom you are comfortable discussing health and iliness regard-
less of discipline.””~® In Japan, many doctors practicing as primary
care physicians have prior experience as organ specialists and hospi-
tal doctors. Therefore, since it is expected that their fields of special-
ization, qualifications, years of practice, and medical skills would be
diverse, in this study, the definition of primary care physician focuses
on communication ability, which patients can judge. The collection
of responses lasted two weeks from the date of posting. To improve
the response rate, we offered a small incentive (approximate value of
$5 USD) to respondents when the questionnaires were posted and
sent a single reminder thereafter. Table 1 shows numbers of people
surveyed within each region.

2.4 | Variables and measurement
The Japanese version (SF-36v2) of the internationally known MOS 36-
Item Short-Form Health Survey (SF-36), the reliability and validity of
which have been scientifically verified, was used to measure health-
related QOL.Y SF-36 is a questionnaire consisting of 36 items in
11 categories. SF-36 is not limited to a specific disease but is based on
a universal concept of health. It can measure the quality of life of pa-
tients with various diseases and healthy people who are not ill. Items
on the SF-36 with higher scores indicate better health conditions.
Respondents were divided into the “primary care physician

group” or “no primary care physician group.” We compared the

TABLE 1 Numbers of people surveyed within each region

SF-36 three component summary scores and subscale scores for
both groups based on national norms. Moreover, since age, gender,
presence or absence of regular outpatient consultations for chronic
disease, and residential city scale could influence the Sf-36v2 scores,
the covariates were compensated for using a propensity score com-
prised of these four items. Occupation, final education, marital
status and annual household income, which are not considered to
affect the national standard value of SF-36v2, were not included in
this study.

2.5 | Statistical methods

Among the valid respondents, we sought the propensity scores for
the presence or absence of a primary care physician through a logis-
tic regression using participants’ age, gender, presence or absence of
regular outpatient consultations for chronic disease, and residential
city scale as covariates. We did not use propensity score matching
because we feared it would reduce the sample size. We also created
a ROC curve to determine the c statistic to investigate strongly ig-
norable treatment assignment. Employing an analysis of covariance
(ANCOVA) with the calculated propensity score as a covariate and
the presence or absence of primary care physician as a fixed factor,
we compared the SF-36v2 three component summary scores and
subscales for the “primary care physician group” and “no primary
care physician group.”

All statistical analyses were conducted using SPSS Statistics for
Windows 25.0, and the significance level was set at below 5% for
all analyses. This work was supported by the Japan Society for the
Promotion of Science (JSPS) “INSPIRING SCIENCE.” See 25870132
(grant number). This study was approved by the Ethical Committee,
Graduate School of Medicine, Chiba University (No. 1709).

Number of people surveyed (number of populations, ratio (ppm))

Size of municipality

District 21 large cities Other cities

Hokkaido 35 (1,593,181, 22.0) 43 (2,106,225, 20.4)
Tohoku 17 (835,068, 20.4) 110 (5,278,655, 20.8)
Kanto 293 (13,761,515, 21.3) 405 (19,177,961, 21.1)
Koshin-Etsu 13 (661,251, 19.7) 67 (3,196,523, 21.0)
Hokuriku 47 (2,197,783, 21.4)
Tokai 64 (3,029,552, 21.1) 173(8,112,282, 21.3)
Kinki 110 (5,206,596, 21.1) 225 (10,631,426, 21.2)
Chugoku 32 (1,494,950, 21.4) 88 (4,156,857, 21.2)
Shikoku 58 (2,751,807, 21.1)
Kyushu 54 (2,542,196, 21.2) 160 (7,591,870, 21.1)
Total 618 (29,124,309, 21.2) 1376 (65,201,389, 21.1)

Towns Total

18 (874,973, 20.6) 96 (4,574,379, 21.0)
32(1,509,691, 21.2) 159 (7,623,414, 20.9)
33(1,642,738,20.1) 731 (34,582,214, 21.1)
13 (544,092, 23.9) 93 (4,401,866, 21.1)
4(292,058, 13.7) 51 (2,489,841, 20.5)
22 (959,717, 22.9) 259 (12,101,551, 21.4)
22 (989,800, 22.2) 357 (16,827,822, 21.2)
13(503,952, 25.8) 133 (6,155,759, 21.6)
13 (546,723, 23.8) 71 (3,298,530, 21.5)
36 (1,694,819, 21.2) 250 (11,828,885, 21.1)
206 (9,558,563, 21.6) 2200 (103,884,261, 21.2)

Note: We conducted stratified random sampling according to place of residence using the research firm's sample as the population in order to control
the selection bias. 21 Large cities, Ordinance-designated cities with a population of 500,000 or more and the wards of Tokyo.
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3 | RESULTS

Regarding the number of responses, 1207 of the 2200 respondents
responded (54.9%). We have excluded 112 people (5.1%) whose
responses had missing data. Ultimately, 1095 valid responses were
collected (49.8%) (Figure 1). Table 2 outlines the baseline of partici-
pants. Of the 1095 valid responses, 653 (59.6%) engaged a primary
care physician. The propensity score c statistic was 0.812. Tables 2
and 3 provide the results of the ANCOVA after covariance adjust-
ment according to the propensity score. For the three component
summary scores (Table 3), the “primary care physician group” scored
significantly lower for the physical health component and signifi-
cantly higher for the mental health component than the “no primary
care physician group” (-1.5 (95% confidence interval (Cl), -2.8 to
-0.1) and 1.8 (95%Cl, 0.4 to 3.2)). For the subscales (Table 4), the
“primary care physician group” had significantly higher scores for

Sampling Targets
n=2 200
Non-respondents
J e n=993 (45.1%)
Respondents
n=1207 (54.9%)

> Non-valid responses
v n=112 (5.1%)

Valid respondents
n=1 095 (49.8%)

Primary care physician No primary care physician
n=653 (29.7%) n=442 (20.1%)

FIGURE 1 Participants flow

(N = 1095) Valid respondents

Primary care No primary care

physician physician
N (%) N (%)
Total 653 (59.6) 442 (40.4)
Female 366 (56.0) 220 (49.8)
Age, average (SD) 59.1(15.6) 45.1 (14.7)
Regular outpatient 464 (71.1) 87 (19.7)
Size of municipality
21 large cities 188 (28.8) 110 (24.9)
Other cities 414 (63.4) 285 (64.5)
Towns 51(7.8) 47 (10.6)

“vitality” and “mental health” than the “no primary care physician
group” (1.8 (95%Cl, 0.4 to 3.3) and 1.7 (95%Cl, 0.3 to 3.1)).

4 | DISCUSSION

This research is the first to compare health-related QOL according to
the presence or absence of a primary care physician. The compara-
tively higher health-related QOL “mental health component” scores
and lower “physical health component” scores of the “primary care
physician group” compared to those of the “no primary care physi-
cian group” were clearly indicated through the adjustment of age,
gender, presence, or absence of regular outpatient consultations for
chronic disease and residential city scale based on the propensity
score.

The physical component score of the “primary care physician
group” was lower than that of the “no primary care physician group.”
Since Japan's medical system guarantees free access,'© patients can
visit their favorite medical institution at any time. In other words, per-
sons who do not have a chronic iliness or a physical ailment need not
necessarily have a primary care physician. They can choose a medical
institution to visit as necessary. Our results suggest that individuals
with physical ailments may be in touch with a primary care physician
to comfortably discuss health matters, such as common cold or hay
fever. No significant difference was found for the “primary care phy-

sician group” for the physical health component subscales: “physical

n o« » o«

functioning,” “role physical,” “bodily pain,” “general health,” and “so-
cial functioning.” We believe that the low scores for “physical health
component” reflect these score differences (Table 4).

Furthermore, compared to the “no primary care physician group,”
the health-related QOL “mental health component” scores and men-
tal health component subscales of vitality and mental health were

higher for the “primary care physician group.” Numerous articles

TABLE 2 Baseline of participants

p-value

0.0412
<0.001°
<0.001°

0.144°

Note: 21 Large cities, Ordinance-designated cities with a population of 500,000 or more and the

wards of Tokyo

Abbreviation: SD, standard deviation.
2Chi-square test.

bUnpaired t-test.
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TABLE 3 Analysis of variance (ANOVA) after covariate adjustment according to propensity score (3 Component Summary Score)
Score
Primary care No primary care Difference between 95% confidence
physician physician average value® interval p-value Effect size (d)
Physical health 48.9 50.3 -1.5 -2.8t0 -0.1 0.032 0.62
component
Mental health 51.0 49.2 1.8 0.4t0 3.2 0.009 0.70
component
Role/Social component ~ 49.2 48.7 0.2 -1.1to0 2.1 0.51 0.02
2“Primary Care Physician” - “No primary care physician”.
TABLE 4 Analysis of variance (ANOVA) after covariate adjustment according to propensity score (subscales)
Score
95%
Primary care No primary care  Difference between confidence
physician physician average value® interval p-value Effect size (d)
Physical functioning 49.7 50.3 -0.6 -1.9t00.8 0.43 0.46
Role functioning (Physical) 48.6 48.7 -0.1 -1.6to 1.4 0.91 0.33
Bodily pain 48.7 49.4 -0.8 -2.2t0 0.7 0.29 0.25
General Health 50.3 49.6 0.6 -0.7 to 2.0 0.34 0.29
Vitality 50.3 48.4 1.8 0.4t0 3.3 0.014 0.13
Social functioning 50.2 49.5 0.4 -0.7to 2.1 0.33 0.07
Role functioning (Emotional) 48.9 48.4 0.5 -1.0t0 2.0 0.50 0.12
Mental Health 50.9 49.2 1.7 0.3t0 3.1 0.018 0.14

2“Primary care physician” - “No primary care physician”.

associate the doctor-patient relationship and health-related QOL.
In one study, vitality increased after sharing the patient's physical
functioning between the doctor and patient.” In addition, effective
sharing of information on diagnosis and treatment between doctor
and patient improves health-related QOL, regardless of the patient's
level of education.'® Further, patients having high continuity in the
care group had high “mental health component” scores.’® Here, we
considered it possible that vitality would improve through patients
engaging with a primary care physician who understood their health
issues and treatment.

In this study, the definition of a primary care physician focuses
on communication skills. In other words, this study does not eval-
uate the physician's field of specialization, qualifications, years of
practice, or medical skills/knowledge. If these factors are added to
the definition of a primary care physician, there may be significant
differences in the physical aspects and their subscales in the results
of this study. Therefore, as the definition of primary care physician in
this study emphasizes communication skills, it may reduce patients’
anxiety or influence their satisfaction, thus possibly affecting the
scores of the mental health components in this study. However, this
study does not evaluate such a bias.

Research on patients with breast cancer reported improved QOL
scores (Functional Assessment of Cancer Therapy-Breast) for these
patients resulting from improved doctor-patient relations after
doctors expressed patient-directed compassion and concern, and

honestly explained the results.)’ Patient-physician interaction has
been reported to be correlated with health outcomes, patient sat-
isfaction, and medication adherence.?® Our previous research, “An
investigation into the efficacy of implementing a primary care phy-
sician system in University Hospital Outpatient Clinics”,’ revealed
that 70% of patients assigned a primary care physician continued
to be seen by that doctor and were satisfied with their doctor.
The reasons included the doctor's friendly demeanor and reduced
anxiety after a medical examination. In addition, improved mental
health may result from being able to comfortably discuss one's own
health concerns, having built a good relationship with the primary
care physician. Furthermore, primary care has a prevalence rate of
22-29% of medically unexplained symptoms (MUS).2* For MUS pa-
tients, multiple mental, physical, and social factors interact to form
symptoms. However, the behavior patterns influenced by these
symptoms and the symptoms themselves change in the context
of the patient-doctor relationship. One study22 reported that the
health-related QOL (mental component summary) of MUS patients
improved significantly after a multi-dimensional intervention by
primary care physicians considering personal aspects of the MUS
patient. Engagement of a primary care physician who knows the pa-
tient may contribute to addressing the medical treatment costs as-
sociated with MUS patients attending medical institutions. Patients
with physical ailments may be mentally satisfied by communicating
with their primary care physician.
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4.1 | Limitations

We have some limitations of this study. First, there was a re-
sponse bias. The response rate from 2200 participants was 49.8%.
However, possibly, most of the respondent group had no trust is-
sues regarding medical institutions and had the time and social
capability to complete the questionnaire. Thus, the sample group
may not be representative of the general population. Therefore,
we believe that the generalizability of the results of this study is
limited. Nonetheless, given that the responses in this study had
a propensity score of 0.812, with age, gender, presence or ab-
sence of regular outpatient consultations for chronic disease, and
residential city scale adjusted for as covariates, even if this bias
existed, the presence or absence of a primary care physician can
be considered an independent factor in QOL difference. Second,
this study may miss some important confounders (e.g., socioeco-
nomic status, other differences in health status between groups).
Although the presence or absence of chronic diseases was sur-
veyed, the prevalence of chronic diseases (type and extent of a
disease and duration of the illness) could not be surveyed. Hence,
the possibility that they were potential mediator or modera-
tor variables cannot be mentioned in this study. Third, there is a
limitation of the cross-sectional design, where it is impossible to
tell whether the exposure (primary care physician) occurred be-
fore the outcome (quality of life), so we may be picking up reverse
causality here. Fourth, this study was conducted in Japan, limit-
ing the generalizability of this study to other countries with dif-
ferent primary care systems and definitions. Care must be taken
in the practical application of the results of this study. We hope
our efforts encourage much needed future research specifically
designed to introduce primary care physicians to overcome these
limitations. Fifth, this study cannot mention clinically important
differences (CID); previous reports of CID for SF-36v2 have de-
fined summary scores of 5 as the Minimum CID in asthmatics and
underlying diseases such as COPD,?® orthopedic tumors,?* cervi-
cal myelopathy,?® and diabetes.? In this study, the difference in
the summary score between patients with and without PCP was

small, ranging from 1.5 to 1.8.

5 | CONCLUSION

Patients who had a primary care physician with whom they could
comfortably consult at any time had a high mental health component
score, and low physical health component score in the health-related
QOL.
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