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ABSTRACT
Objectives Evidence supporting the effects of primary 
care structures on the quality of care for patients with 
complex multimorbidity, which is one of the most 
important challenges facing primary care, is scarce 
internationally. This study aimed to examine the 
associations of the types of primary care facilities with 
polypharmacy and patient- reported indicators in patients 
with complex multimorbidity, with a focus on differences 
between community clinics and hospitals.
Design Multicentre cross- sectional study.
Setting A total of 25 primary care facilities (19 community 
clinics and 6 small- and medium- sized hospitals).
Participants Adult outpatients with complex 
multimorbidity, which was defined as the co- occurrence of 
three or more chronic conditions affecting three or more 
different body systems within one person.
Primary outcome measure Polypharmacy, the Patient- 
Reported Experience Measure using the Japanese version 
of Primary Care Assessment Tool Short Form (JPCAT- SF) 
and the Patient- Reported Outcome Measure using self- 
rated health status (SRH).
Results Data were analysed for 492 patients with 
complex multimorbidity. After adjustment for possible 
confounders and clustering within facilities, clinic- based 
primary care practices were significantly associated with 
a lower prevalence of polypharmacy, higher JPCAT- SF 
scores in coordination and community orientation, and 
a lower prevalence of poor or fair SRH compared with 
hospital- based primary care practices. In contrast, the 
JPCAT- SF score in first contact was significantly lower 
in clinic- based practices. The associations between the 
types of primary care facilities and JPCAT- SF scores 
in longitudinality and comprehensiveness were not 
statistically significant.
Conclusions Clinic- based primary care practices were 
associated with a lower prevalence of polypharmacy, 
better patient experience of coordination and community 
orientation, and better SRH in patients with complex 
multimorbidity compared with hospital- based primary 
care practices. In the primary care setting, small and tight 
teams may improve the quality of care for patients with 
complex multimorbidity.

INTRODUCTION
Delivering care for complex problems such as 
multimorbidity is a core component of expert 
generalist practice.1 Multimorbidity is usually 
defined as the presence of two or more 
chronic conditions in an individual; however, 
the definition will identify large numbers of 
patients, many of whom will not have partic-
ularly complex needs.2 Therefore, ‘complex’ 
multimorbidity defined as three or more 
chronic conditions affecting three or more 
different body systems is suggested to better 
identify patients needing complex interven-
tions than multimorbidity.3 4 Multimorbidity, 
especially ‘complex multimorbidity’, is one of 
the most important challenges facing primary 
care.

The quality of primary care is influenced 
by its structure, which is the organisational 
resource associated with the provision of 
care. Not only are primary care services 
provided exclusively by community clinics in 
some countries (eg, the UK), but hospitals 
may also have primary care functions, as is the 
case in the USA and Japan. Previous studies 
have reported the differences in the clinical 
and patient- reported indicators among types 

Strengths and limitations of this study

 ► This is the first study to report the associations of 
the types of primary care facilities with polypharma-
cy and patient- reported indicators in patients with 
complex multimorbidity.

 ► The study setting included different levels of primary 
care facilities that were widely distributed through-
out Japan.

 ► Self- reported data on chronic conditions may have 
introduced misclassification bias and selection bias.

 ► The cross- sectional nature of the study precluded 
any causal inference from being made.
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of primary care facilities in non- selective primary care 
patients.5–10 For example, some of these studies indicated 
that hospital- based primary care practices were associated 
with more low- value care and poorer performance of 
preventive care than community- based primary care prac-
tices.7 9 In addition, our previous study in primary care 
showed that patients who visited hospitals had higher first 
contact scores and lower community orientation scores 
compared with patients who visited clinics.10

Although the Japanese healthcare system does not neces-
sarily distinguish between primary and secondary care 
and there is no gate- keeper system, primary care services 
are generally provided in both community clinics and 
outpatient departments of small- sized and medium- sized 
hospitals with less than 200 beds that are predominantly 
privately owned and managed.9 11 Japanese community 
clinics are generally run by a small team consisting of 
one full- time physician and a small number of nurses 
and medical assistants. On the other hand, primary care 
departments of small- sized and medium- sized hospitals 
are run by a large team consisting of more physicians, 
nurses, medical assistants and other healthcare profes-
sionals than clinics.10 Patients can visit any of these facili-
ties without restricted access and additional out- of- pocket 
costs.10 In Japan, primary care in both practices has been 
typically delivered by primary care physicians trained in 
an internal medicine- based residency programme. The 
Japan Primary Care Association (JPCA), which was estab-
lished with the merger of three academic societies in 
primary care, has certified primary care specialists since 
2010.12 The Japanese Medical Specialty Board has started 
the new certification programme in 2018.13

In such a situation of primary care, clarifying what kind 
of care is provided in clinics and hospitals for patients 
with complex multimorbidity will provide guidelines for 
the direction of primary care provision in developed 
countries where the population is ageing. A previous 
study suggested that polypharmacy and patient- reported 
indicators, including the Patient- Reported Experi-
ence Measure (PREM) and Patient- Reported Outcome 
Measure (PROM), are core outcomes for multimorbidity 
research.14 15 Therefore, in this study, we examined the 
associations of the types of primary care facilities with 
polypharmacy and patient- reported indicators in patients 
with complex multimorbidity, with a focus on differences 
between community clinics and hospitals.

METHODS
Design, setting, and participants
The data used in this study were collected from the 
primary care organisations reciprocal evaluation survey 
study (PROGRESS) 2018, which was conducted in 
primary care facilities nationwide.10 PROGRESS was 
a survey to collect data on clinical processes, patient- 
reported indicators, healthcare utilisation, health condi-
tions and sociodemographic characteristics among adult 
outpatients in primary care facilities to which a physician 

member of the JPCA belongs. A total of 25 facilities, 
consisting of 19 community clinics and 6 small- sized and 
medium- sized hospitals distributed in both urban and 
rural areas (Kanto, Chubu, Kinki and Kyushu areas), 
voluntarily participated in the study. The participating 
facilities included seven facilities from three networks of 
medical institutions. A self- administered questionnaire 
was distributed to all outpatients aged ≥20 years who 
visited a primary care department in one of the partic-
ipating facilities within a week of the survey period. We 
excluded patients who were seen for the first time at the 
participating facilities because it is difficult for them to 
assess their primary care experience. In addition, patients 
with severe mental disorders, such as advanced dementia, 
were also excluded.

Among adult outpatients who responded to the 
PROGRESS 2018, eligible participants in this study 
were patients with complex multimorbidity for whom 
the participating facility served as their usual source of 
care (USC). Complex multimorbidity was defined as 
the co- occurrence of three or more chronic conditions 
affecting three or more different body systems within 
one person.3 We collected data on the occurrence of 22 
common chronic conditions using a structured ques-
tionnaire. Response options included hypertension, 
diabetes, dyslipidaemia, stroke, cardiac diseases, chronic 
respiratory diseases, digestive diseases, hepatobiliary 
and pancreatic diseases, kidney diseases, urological 
diseases, arthritis, rheumatism, lumbar diseases, osteo-
porosis, dementia, neurological diseases, mental disor-
ders, endocrine diseases, malignancy, skin diseases, eye 
diseases and ear diseases. All chronic conditions were 
classified into the International Classification of Disease 
(ICD)- 10 chapters to group chronic conditions by body 
system.16

To identify an individual’s USC in this study, three ques-
tions and an algorithm were used in the Primary Care 
Assessment Tool17 18: (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? A patient was considered to have a USC if he or she 
answered positively to any one of the three questions.

Measures
Polypharmacy
In this study, polypharmacy was defined as the concur-
rent use of ≥5 prescription or over- the- counter (OTC) 
medications, a level which is the most commonly used 
definition for polypharmacy.19 20 The number of medi-
cations was assessed using a structured questionnaire. 
Patients were asked to provide a count of the medica-
tions that were chronically prescribed to them by both 
their USC and other sources of care, along with the 
number of OTC medications they used on a daily basis. 
Externally applied medications were excluded from the 
assessment.
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Japanese version of Primary Care Assessment Tool
We assessed PREM in primary care using the Japanese 
version of Primary Care Assessment Tool Short Form 
(JPCAT- SF).21 The JPCAT- SF is a 13- item tool comprising 
six domains representing five primary care attributes, 
including first contact, longitudinality, coordination, 
comprehensiveness and community orientation. The 
first contact domain reflects accessibility including out- 
of- hours care. This tool consists of fewer items than the 
original Primary Care Assessment Tool,17 which was devel-
oped by the Johns Hopkins Primary Care Policy Center 
for better usability. A previous study showed that the 
JPCAT- SF has good reliability and validity.21 The scoring 
system of JPCAT- SF is structured as follows: each response 
on a 5- point Likert scale (1=strongly disagree, 2=somewhat 
disagree, 3=not sure, 4=somewhat agree and 5=strongly 
agree) is converted to an item score between 0 and 4. 
The calculated means of item scores in the same domain 
are multiplied by 25 to yield domain scores ranging from 
0 to 100 points, with higher scores indicating better 
performance. In the coordination domain, asking about 
the experiences of referral to a specialist, if respondents 
answered that they had never seen a specialist, 50 points 
(the middle number of the possible scores) were given.

Self-rated health status
In this study, PROM was assessed using self- rated health 
status (SRH). SRH is a common measure of overall health 
status and has been collected for international compari-
sons using general populations.14 SRH has been reported 
to be associated with various health outcomes such as 
mortality, recovery after illness and health service utilisa-
tion.22 In this study, SRH was determined from the ques-
tion ‘In general, would you say your health is’ with the 
response items (excellent, very good, good, fair, poor). 
We created a dichotomous variable for SRH (0 if excel-
lent, very good, or good; 1 if fair or poor).23

Statistical analysis
Descriptive statistics were obtained for the patients’ char-
acteristics and the frequencies of chronic conditions by 
the types of primary care facilities. To examine the associa-
tions of primary care facility types with polypharmacy and 
poor or fair SRH, multivariable analyses were performed 
using a generalised linear mixed model with a logit link 
function. To confirm the robustness of the study findings, 
sensitivity analyses using a Poisson mixed effects model 
were conducted to examine the associations of primary 
care facility types with the number of total medications, 
prescription medications and OTC medications. In addi-
tion, we used a linear mixed effects model to examine the 
associations between primary care facility types and the 
JPCAT- SF scores. The random intercept models included 
a random effect for facilities and the following possible 
confounding variables as fixed effects: age, sex, years of 
education, annual household income, number of chronic 
conditions, eye and adnexa, digestive, and respiratory 
diseases, hospitalisation in the past 6 months and munici-
pality population size where the participating facility was 
located. All possible confounding variables except for 
municipality population size were evaluated as categorical 
variables using a structured questionnaire. In this study, 
the municipality population size was categorised into two 
groups: small municipalities with <50 000 people and large 
municipalities with ≥50 000 people. These categories were 
used because a population of 50 000 was required for city 
designation, in accordance with Japan’s Local Autonomy 
Law. For each analysis, we used a two- sided signifi-
cance level of p=0.05. Missing data on independent and 
dependent variables were handled by applying multiple 
imputation with 20 imputations using fully conditional 
specification. Statistical analyses were conducted using R 
V.3.6.3 (R Foundation for Statistical Computing, Vienna, 
Austria; www.R-project.org) and lme4 and mice packages.

Figure 1 Participant flow chart.
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Table 1 Characteristics of patients with complex multimorbidity by types of primary care facilities

Characteristic Total (N=492)

Types of primary care facilities

Clinic (n=312) Hospital (n=180)

Gender, n (%)

  Male 220 (44.7) 152 (48.7) 68 (37.8)

  Female 258 (52.4) 152 (48.7) 106 (58.9)

  Data missing 14 (2.8) 8 (2.6) 6 (3.3)

Age (year), n (%)

  20–29 2 (0.4) 1 (0.3) 1 (0.6)

  30–39 5 (1.0) 4 (1.3) 1 (0.5)

  40–49 8 (1.6) 6 (1.9) 2 (1.1)

  50–59 36 (7.3) 24 (7.7) 12 (6.7)

  60–69 122 (24.8) 82 (26.3) 40 (22.2)

  70–79 208 (42.3) 140 (44.9) 68 (37.8)

  80 or more 107 (21.7) 54 (17.3) 53 (29.4)

  Data missing 4 (0.8) 1 (0.3) 3 (1.7)

Education, n (%)

  Less than high school 114 (23.2) 73 (23.4) 41 (22.8)

  High school 205 (41.7) 130 (41.7) 75 (41.7)

  Junior college 74 (15.0) 47 (15.1) 27 (15.0)

  More than or equal to college 88 (17.9) 56 (17.9) 32 (17.8)

  Data missing 11 (2.2) 6 (1.9) 5 (2.8)

Annual household income (million JPY), n (%)

  <3.00 (=US$27 000) 255 (51.8) 153 (49.0) 102 (56.7)

  3.00–4.99 131 (26.6) 93 (29.8) 38 (21.1)

  5.00–6.99 49 (10.0) 33 (10.6) 16 (8.9)

  7.00–9.99 16 (3.3) 12 (3.8) 4 (2.2)

  ≥10.00 11 (2.2) 7 (2.2) 4 (2.2)

  Data missing 30 (6.1) 14 (4.5) 16 (8.9)

Hospitalisation in past 6 months, n (%)

  Yes 75 (15.2) 37 (11.9) 38 (21.1)

  No 412 (83.7) 272 (87.2) 140 (77.8)

  Data missing 5 (1.0) 3 (1.0) 2 (1.1)

Experience of visiting specialist, n (%)

  Yes 358 (72.8) 228 (73.1) 130 (72.2)

  No 94 (19.1) 61 (19.6) 33 (18.3)

  Data missing 40 (8.1) 23 (7.4) 17 (9.4)

  Number of chronic conditions, median (IQR) 3.0 (3.0–4.0) 3.0 (3.0–4.0) 3.0 (3.0–4.0)

Municipality population size, n (%)

  ≥50 000 465 (94.5) 294 (94.2) 171 (95.0)

  <50 000 27 (5.5) 18 (5.8) 9 (5.0)

  Number of regular medications, median (IQR) 5.0 (3.0–7.0) 4.0 (3.0–6.0) 6.0 (3.0–8.0)

JPCAT- SF, mean (SD)

  First contact 53.5 (27.4) 47.2 (27.6) 64.2 (23.6)

  Longitudinality 75.8 (19.4) 76.4 (18.2) 74.7 (21.4)

  Coordination 67.4 (28.5) 69.7 (27.9) 63.2 (29.2)

  Comprehensiveness (services available) 62.0 (26.1) 62.2 (25.4) 61.6 (27.4)

Continued
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Patient and public involvement
No patient involved.

RESULTS
Patients’ characteristics
A total of 1795 individuals out of 2111 adult outpatients 
responded to the PROGRESS 2018 (response rate: 
85.0%). Among 1725 patients for whom the participating 
facility served as their USC, we included 492 (28.5%) 
patients (312 clinic patients and 180 hospital patients) 
with complex multimorbidity (figure 1).

Table 1 shows the characteristics of patients with 
complex multimorbidity by the types of primary care 
facilities. The median (IQR) of the number of chronic 

conditions was 3.0 (3.0–4.0) in both clinic- based practices 
and hospital- based practices. The number of concur-
rent medications in hospital- based practices was higher 
than that in clinic- based practices. There was a trend 
suggesting that the patients whose USC was the clinics 
had higher coordination, comprehensiveness (services 
provided), community orientation and lower first contact 
score compared with the patients whose USC was the 
hospitals.

Table 2 shows the frequencies of chronic conditions 
in the ICD- 10 chapters of the study participants. The 
frequency of eye and adnexa, digestive, and respiratory 
diseases tended to be higher in the hospital group.

Facility types and polypharmacy
Table 3 shows the results of analyses using the gener-
alised linear mixed model, modelling the unadjusted and 
adjusted associations between the types of primary care 
facilities and polypharmacy. After adjustment for possible 
confounders and clustering within facilities, clinic- based 
practices were significantly associated with a lower prev-
alence of polypharmacy compared with hospital- based 
practices (adjusted odds ratio (aOR)=0.53, 95% CI 0.35 
to 0.82). Additionally, clinic- based practices were also 
significantly associated with a lower number of total medi-
cations and prescription medications compared with 
hospital- based practices (adjusted risk ratio (aRR)=0.87, 
95% CI 0.78 to 0.97 and aRR=0.86, 95% CI 0.77 to 0.97, 
respectively). In contrast, the association between the 
types of primary care facilities and the number of OTC 
medications was not statistically significant.

Facility types and patient-reported indicators
Table 4 shows the unadjusted and adjusted associations 
between the types of primary care facilities and patient- 
reported indicators. After adjustment for possible 
confounders and clustering within facilities, clinic- 
based practices were significantly associated with higher 
JPCAT- SF scores in coordination and community orien-
tation compared with hospital- based practices (adjusted 

Characteristic Total (N=492)

Types of primary care facilities

Clinic (n=312) Hospital (n=180)

  Comprehensiveness (services provided) 36.5 (31.5) 39.0 (30.3) 31.7 (33.4)

  Community orientation 67.6 (19.6) 69.0 (19.6) 65.2 (19.4)

Self- rated health status, n (%)

  Excellent 5 (1.0) 3 (1.0) 2 (1.1)

  Very good 55 (11.2) 42 (13.5) 13 (7.2)

  Good 248 (50.4) 167 (53.5) 81 (45.0)

  Fair 161 (32.7) 89 (28.5) 72 (40.0)

  Poor 18 (3.7) 7 (2.2) 11 (6.1)

  Data missing 5 (1.0) 4 (1.3) 1 (0.6)

JPCAT- SF, Japanese version of Primary Care Assessment Tool Short Form.

Table 1 Continued

Table 2 Frequencies of chronic conditions in ICD- 10 
chapters among patients with complex multimorbidity, N (%)

ICD- 10 chapter

Types of primary care 
facilities

Clinic 
(n=312)

Hospital 
(n=180)

Circulatory 250 (80.1) 136 (75.6)

Endocrine, nutritional, and metabolic 197 (63.1) 108 (60.0)

Musculoskeletal and connective 160 (51.3) 95 (52.8)

Eye and adnexa 120 (38.5) 82 (45.6)

Digestive 110 (35.3) 82 (45.6)

Genitourinary 91 (29.2) 47 (26.1)

Ear and mastoid process 62 (19.9) 37 (20.6)

Respiratory 54 (17.3) 38 (21.1)

Neoplasms 36 (11.5) 18 (10.0)

Skin and subcutaneous tissue 30 (9.6) 14 (7.8)

Mental, behavioural and 
neurodevelopmental

28 (9.0) 23 (12.8)

Nervous system 5 (1.6) 2 (1.1)

ICD, International Classification of Disease.
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mean difference=7.00, 95% CI 1.23 to 12.77 and adjusted 
mean difference=4.60, 95% CI 0.03 to 9.17, respectively). 
In contrast, clinic- based practices were associated with 
lower JPCAT- SF scores in first contact (adjusted mean 
difference=−14.93, 95% CI −26.06 to −3.80). The asso-
ciations between the types of primary care facilities and 
JPCAT- SF scores in longitudinality and comprehensive-
ness were not statistically significant. In addition, clinic- 
based practices were significantly associated with a lower 
prevalence of poor or fair SRH compared with hospital- 
based practices (aOR=0.51, 95% CI 0.34 to 0.77).

DISCUSSION
This study revealed that clinic- based primary care prac-
tices were significantly associated with a lower prevalence 
of polypharmacy and better SRH in patients with complex 

multimorbidity compared with hospital- based primary 
care practices. Furthermore, clinic- based practices were 
also significantly associated with higher JPCAT- SF scores 
in coordination and community orientation. For refer-
ence, a 6- point increase in the JPCAT coordination score 
has been associated with a 20% increment in advance care 
planning discussions with primary care professionals.24 In 
contrast, the JPCAT- SF score in first contact evaluating 
out- of- hours care was lower in clinic- based practices and 
the differences in longitudinality and comprehensive-
ness were not statistically significant, as seen in the find-
ings from our previous study on non- selective primary 
care patients.10 The reason for the results regarding first 
contact may be that majority of Japanese clinics are solo 
practices making it difficult to provide out- of- hours care. 
These findings suggest that primary care structures play 

Table 3 Comparison of polypharmacy in clinic- based practices and hospital- based practices among patients with complex 
multimorbidity* (N=492)

Outcome

Unadjusted

P value

Adjusted†

P valueRelative risk (95% CI) Relative risk (95% CI)

Polypharmacy‡ 0.55 (0.36 to 0.83) 0.005 0.53 (0.35 to 0.82) 0.004

Number of regular medications

  Total 0.85 (0.74 to 0.97) 0.020 0.87 (0.78 to 0.97) 0.014

  Prescription medications 0.85 (0.73 to 0.98) 0.029 0.86 (0.77 to 0.97) 0.014

  Over- the- counter medications 0.87 (0.60 to 1.27) 0.475 0.90 (0.63 to 1.32) 0.608

*Reference group: hospitals; generalised linear mixed model; random effect on facility.
†Adjusted for age, sex, years of education, annual household income, number of chronic conditions, eye and adnexa, digestive, and 
respiratory diseases, hospitalisation in past 6 months, and municipality population size.
‡Use of ≥5 concurrent medications.

Table 4 Comparison of patient- reported indicators in clinic- based practices and hospital- based practices among patients 
with complex multimorbidity* (N=492)

PREM

Unadjusted

P value

Adjusted†

P valueMean difference (95% CI) Mean difference (95% CI)

JPCAT- SF‡

  First contact −18.77 (−32.47 to −5.07) 0.007 −14.93 (−26.06 to −3.80) 0.009

  Longitudinality 1.77 (−1.81 to 5.34) 0.333 1.07 (−2.60 to 4.73) 0.568

  Coordination 7.01 (1.34 to 12.69) 0.016 7.00 (1.23 to 12.77) 0.018

  Comprehensiveness (services available) 0.12 (−6.33 to 6.56) 0.971 0.85 (−5.18 to 6.88) 0.782

  Comprehensiveness (services provided) 4.71 (−2.17 to 11.59) 0.181 2.77 (−4.05 to 9.59) 0.427

  Community orientation 3.94 (−0.95 to 8.83) 0.115 4.60 (0.03 to 9.17) 0.049

PROM

Unadjusted

P value

Adjusted†

P valueOR (95% CI) OR (95% CI)

  Poor or fair self- rated health status 0.53 (0.36 to 0.77) 0.001 0.51 (0.34 to 0.77) 0.001

*Reference group: hospitals; mixed effects model; random effect on facility.
†Adjusted for age, sex, years of education, annual household income, number of chronic conditions, eye and adnexa, digestive, and 
respiratory diseases, hospitalisation in past 6 months, and municipality population size.
‡All scores range from 0 to 100.
JPCAT- SF, Japanese version of Primary Care Assessment Tool Short Form; PREM, Patient- Reported Experience Measure; PROM, Patient- 
Reported Outcome Measure.
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an important role in the quality of care for patients with 
complex multimorbidity.

Polypharmacy, which increases adverse drug reactions 
and treatment burden, is an important indicator of multi-
morbidity. In clinic- based practices, better coordination 
among healthcare professionals, including specialists, 
may have contributed to a lower prevalence of polyphar-
macy in patients who have complex healthcare needs.25 26 
As a result, in clinic- based practices, well- coordinated care 
and reduced polypharmacy may have led to better SRH, 
as shown in the previous studies.27 28

The advantages of clinic- based practices in care coordi-
nation, community orientation, and medication manage-
ment may be attributed to its team structure. According 
to our findings, there is a possibility that small and tight 
team structures such as a ‘teamlet’ are more effective 
in administering care to patients with complex multi-
morbidity than large teams. The teamlet model is a 
team structure in which a clinician works with the same 
medical assistant or other support staff trained as ‘health 
coaches’ on a consistent basis.29 In clinic- based primary 
care practices in Japan, nurses often play important 
roles, such as health coaches, in support of a physician at 
previsit, between- visit and postvisit levels and community- 
based interprofessional collaboration with care workers 
and social workers. Even in hospital outpatient depart-
ments, organising multiple small teams consisting of one 
physician and two or more other healthcare professionals 
as health coaches might be effective in improving the 
quality of care for patients with complex multimorbidity. 
Although the effects of health coaching have begun to be 
investigated in patients with multimorbidity, the studies 
have shown inconsistent results.30–32 In the future, inter-
vention studies that also consider team structure are 
required.

To the best of our knowledge, this study was the first 
study to report the associations of the types of primary care 
facilities with polypharmacy and patient- reported indica-
tors in patients with complex multimorbidity. The study 
setting included different levels of primary care facilities 
that were widely distributed throughout Japan, covering 
both urban and rural areas. In addition, the recovery rate 
for the questionnaire administered in this study was high 
(85.0%). We adjusted possible confounding factors and 
clustering within facilities by using a mixed- effects model 
and allowed appropriate patient- level analysis.

However, the present study had some potential limita-
tions. First, we used a self- reported survey to collect the 
data on chronic conditions. This method of assessment 
may have introduced selection bias. Indeed, participants 
did not include patients with diseases, such as advanced 
dementia. Second, data on the types of medications 
taken were not collected; thus, we could not evaluate 
the appropriateness of the medications. However, poly-
pharmacy is known as an important risk factor for poten-
tially inappropriate medications.33 Third, although we 
adjusted for possible confounding variables, unmeasured 
patient characteristics might have influenced the results. 

For example, we adjusted for hospitalisation in the 
past 6 months, which potentially reflects the severity of 
chronic conditions; however, confounding by the severity 
of individual chronic conditions was not fully accounted 
for in the analyses. This might have overestimated the 
associations of the types of primary care facilities with 
polypharmacy and SRH. Fourth, given that the data were 
cross- sectional, a causal relationship between the types of 
primary care facilities and the outcomes cannot be defin-
itively established. Fifth, this study was limited by the fact 
that the participating facilities were recruited publicly; 
thus, there is a possibility of representing facilities that 
have higher interests in the quality of medical care. This 
point should be considered when interpreting the results 
of the present study.

Conclusion
Clinic- based primary care practices were associated with 
a lower prevalence of polypharmacy, better patient expe-
rience of coordination and community orientation, and 
better SRH in patients with complex multimorbidity 
compared with hospital- based primary care practices. In 
contrast, hospital- based practices were associated with 
comparatively better patient experience of first contact 
including out- of- hours care. In the primary care setting, 
small and tight teams may improve the quality of care for 
patients with complex multimorbidity. Further research, 
which controls unmeasured confounding factors, is 
needed to confirm our findings.
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