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ABSTRACT

Objectives The primary objective of this study was to develop the Japanese version of the Patient
Centered Assessment Method (PCAM) and its user guide. The secondary objective was to
examine the validity and reliability in the primary care setting.

Design Cross-sectional study.

Setting Three family physician teaching clinics located in urban residential areas in Tokyo, Japan.
Participants Patients who were aged 20 years or older, and who had an appointment with
physicians at the three participating clinics.

Main outcome measures Patient complexity measured by PCAM and complexity/burden level
measured by a Visual Analog Scale (VAS).

Results Although confirmatory factor analysis revealed that the indices did not meet the criteria
of good fit, exploratory factor analysis revealed a new two-factor structure of “Social interaction”
and “Personal well-being.” Cronbach’s alpha of PCAM was 0.86. Spearman’s rank correlation
coefficients between PCAM scores and VAS scores were 0.51 for complexity (p<0.001) and 0.41
for burden (p<0.001). There were 42 patients (14.3% of total patients) with PCAM scores greater
than its mean of 16.5 but with complexity VAS scores less than its mean of 20.8.

Conclusions The Japanese version of PCAM and its user guide were developed through cognitive
debriefing. PCAM is a valid and reliable tool to assess patient complexity in the primary care
settings in Japan. Additionally, although the correlation between total PCAM scores and
complexity/burden as assessed by VAS was moderate, PCAM can more precisely identify patient

complexity than skilled physician’s intuition.

Keywords
patient complexity, the Patient Centered Assessment Method, translation, cultural adaptation,

validity, reliability
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Strengths and limitations of this study

This is the first study to develop the Japanese version of PCAM and its user guide by a
standard translation process and to examine its validity and reliability in the primary care
setting.

The Japanese version of PCAM allows healthcare providers to address biopsychosocial
problems without language barriers.

Only three clinics in urban areas of Tokyo were included in the study settings, which could
have limited the generalizability of our findings.

PCAM scores might have been over or underestimated because inter-rater variability of

PCAM scores was not evaluated.
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INTRODUCTION

Social and economic conditions are associated with human health and have been termed
social determinants of health (SDH).[1] Developed countries are now increasingly facing many
obstacles caused by changes in the population pyramid, declining birthrates, and aging
populations.[2] These demographic shifts are leading to a growing number of people with diverse
and complex backgrounds, such as multimorbidity,[3-5] neuropsychiatric diseases including
dementia[6,7] and depression,[8-10] less involvement in social networks,[11,12] and living
alone.[13] Therefore, the role of primary care providers in addressing these patients’
biopsychosocial complexities is becoming more important.

INTERMED[14-16] is an instrument that was developed to assess patient complexity in
secondary care settings and the validity and reliability of the Japanese version has been
verified.[17] Based on INTERMED, the Minnesota Complexity Assessment Method
(MCAM)[18] was developed for use in the primary care settings, which led to an advanced
version of MCAM, called the Minnesota Edinburgh Complexity Assessment Method
(MECAM),[19] for the assessment of patients’ biopsychosocial needs.

The Patient Centered Assessment Method (PCAM)[20] is an improved version of
MECAM that can be applied to long-term conditions such as chronic obstructive pulmonary
disease, diabetes mellitus, and coronary heart disease. In previous studies, we assessed and
confirmed the validity and reliability of the original version of PCAM in the initial phase of the
secondary care setting in Japan and identified a correlation between total PCAM scores and length
of hospital stay[21]/degree of burden on medical staff.[22]

PCAM allows medical providers to assess patients’ needs from biopsychosocial
perspectives and to make referrals to a broader range of services.[20] However, we do not have a
tool to evaluate patient complexity in the Japanese language for those who are not proficient in
English. The development of a Japanese version of PCAM would urge more healthcare

professionals to consider various biopsychosocial perspectives. The primary objective of this
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study was to develop a Japanese version of PCAM and its user guide. The secondary objective

was to examine the validity and reliability in the primary care setting in Japan.

METHODS
This study consisted of two phases. In the first phase, the Japanese version of PCAM and
its user guide were developed. In the second phase, the validity and reliability of the Japanese

version of PCAM were evaluated in the primary care setting.

First phase: Development of the Japanese version of PCAM and its user guide

PCAM and its user guide were translated into and culturally adapted to Japanese with the
original author’s permission in accordance with the guidelines of the World Health Organization
and International Society Pharmacoeconomics and Outcomes Research Task Force for
Translation.[23,24] First, the primary investigator (RM), who was a native speaker of Japanese,
translated the original PCAM and its user guide into Japanese, and four researchers (RM, MM,
SY, HW) discussed cultural adaptation to Japanese and completed the provisional versions. Next,
a bilingual medical doctor (DH), who was not familiar with the original PCAM and its user guide,
back-translated the provisional versions into English. Then, discrepancies between the original
and back-translated English version were reviewed and revised by the original authors and three
of the authors of this study (RM, MM, SY). Finally, we completed the prototype versions. During
cognitive debriefing on the prototype versions, five Japanese physicians were interviewed to
assess the interpretation and clarity of each item. These physicians were recruited from primary
care clinics in Tokyo, Japan by means of snowball sampling considering age, sex, and years of

experience.

Second phase: Evaluation of validity and reliability

Study design and setting
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This was a cross-sectional study reported in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement.[25] This study was
conducted at three family physician teaching clinics located in urban residential areas in Tokyo,
Japan that were responsible for primary care with group practice: Kitaadachi-seikyo Clinic,
Seikyo-ukima Clinic, and Musashikoganei Clinic affiliated with Japanese Health and Welfare Co-

operative Federation.

Subjects

Patients who were aged 20 years or older, and who had an appointment with physicians
at the three participating clinics were consecutively included. Exclusion criteria were visitors for
a general check-up, patients who had difficulty communicating in Japanese, patients who were

too sick to complete the questionnaire, or patients who declined to participate in this study.

Data collection

Data were collected by five physicians: two at Kitaadachi-seikyo Clinic, one at Seikyo-
ukima Clinic, and two at Musashikoganei Clinic, Japanese Health and Welfare Co-operative
Federation. The period for data collection was between January 5, 2018 and July 25%, 2018 in
consideration of the physicians’ and the principal investigator’s schedule: five days at Kitaadachi-
seikyo Clinic, 15 days at Seikyo-ukima Clinic, and 12 days at Musashikoganei Clinic. In advance
of the data collection, the principal investigator explained the Japanese version of the PCAM to
the five physicians using the user guide to standardize the criteria of evaluation. Before a
consultation, patients were asked to complete a self-administered questionnaire on demographic
characteristics; furthermore, physicians evaluated the degree of complexity and burden using a
Visual Analog Scale (VAS).[26] During or after a consultation, physicians used the Japanese

version of the PCAM user guide and completed a PCAM form.
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Outcome Measures
PCAM

PCAM consists of twelve items across four categories: “Health and well-being” (four
items: “Physical health needs,” “Physical health impacting mental well-being,” “Lifestyle
impacting mental well-being,” and “Other mental well-being”), “Social environment” (four items:
“Home environment,” “Daily activities,” “Social network,” and “Financial resources”), “Health
literacy and communication” (two items: “Health literacy” and “Engagement in discussion”), and
“Service coordination” (two items: “Other services” and “Service coordination”). Each item is
scored from 1 to 4 points, with total scores ranging from 12 to 48 points. The higher the score,

the more complex the patient.

Complexity/burden level measured by VAS

In order to prevent physicians from confusing complexity with burden, these two were
separately assessed. The VAS consisted of a 10-cm long horizontal line with a starting point of
“not complex” or “no burden” (0 point) and an ending point of “the most complex” or “the
heaviest burden” (100 points), respectively. A person without knowledge of the patients’

information measured the length on the VAS.

Patient characteristics

Demographic characteristics including sex, age, marital status, household composition,
household size, home ownership, years of residence, employment status, and educational
background were obtained from a self-administered questionnaire, whereas main diseases,
Charlson Comorbidity Index (CCI),[27,28] and copayment (the proportion of individual payment

of medical expense depending on age and income) were obtained from medical records.

Sample size calculation
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The recommended subjects-to-variables ratio is from 3:1 to 20:1 when conducting
exploratory factor analysis.[29] Because a larger sample size has been reported to provide more
precise results in factor analysis, the ratio of 20:1 was employed in this study. Therefore, because
PCAM includes 12 items, the sample size was determined to be 300 in consideration of at most

60 participants having missing values.

Statistical analysis

Confirmatory factor analysis was conducted to assess construct validity, assuming a two-
factor model of medicine- and patient-oriented complexity, which was derived from our previous
study.[21] The model fit was judged to be good if the comparative fit index (CFI) was >0.90,
standardized root mean residual (SRMR) was <0.08, and root mean squared error of
approximation (RMSEA) was <0.08.[30]

When the model fit was insufficient, exploratory factor analysis with the iterated principal
factor method and promax rotation was performed. Eigenvalues >1, with supplemental scree plot,
and factor loading >0.4 were adopted to determine the number of common factors and items
included.

Internal consistency was considered adequate if Cronbach’s alpha was between 0.70 and
0.95.[31]

Spearman’s rank correlation coefficient between total PCAM scores and
complexity/burden as measured by VAS examined how closely the scale correlated with the
physicians’ general impressions.[32]

All statistical analyses were performed using STATA/SE version 14.0.[33,34] P-values

<0.05 were considered statistically significant.

Ethical considerations

The research protocol for the first phase was approved by the Ethics Committee of The
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Jikei University School of Medicine (ethics number: 28-365 [8608]). The research protocol for
the second phase was approved by the Ethics Committee of The Jikei University School of
Medicine (ethics number: 29-229 [8845]) and Tokyo Hokuto Health Co-operative (ethics number:
89). The principal investigator (RM), who was not associated with any of the three family
physician teaching clinics, fully explained the content of this study to all subjects; they then

provided written informed consent to participate.

Patient and public involvement

This study was conducted without patient involvement.

RESULTS
Cognitive debriefing

Cognitive debriefing was conducted by one female and four male physicians with a mean
age of 36.4 years, ranging from 33 to 40. The mean years of experience as a primary care
physician was 12.6 years, ranging from 10 to 17.

Although Item 3 of the PCAM asked, “Are there any problems with your client’s lifestyle
behaviors that are impacting on physical or mental well-being?”, the category title in its user guide
was “Lifestyle impacting mental well-being” without any specific mention of physical well-being.
The phrase “physical well-being” was therefore added to resolve this discrepancy. Finally the
Japanese version of PCAM (online supplementary file A) and its user guide (online

supplementary file B) were developed.

Evaluation of validity and reliability
Of the 298 patients, 100 were recruited at Kitaadachi-seikyo Clinic, 101 at Seikyo-ukima
Clinic, and 97 at Musashikoganei Clinic. Physicians missed out the entire PCAM in four patients

and part of it in one patient, which lead to a total of 293 patients included in the final analysis.

1
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Patient characteristics and main diseases are shown in Table 1 and Table 2.

Table 1. Patient characteristics

Age, mean (SD), years

Women, n (%)

Married, n (%)

Household composition, n (%)
Single
Married couple
Other

Living arrangements, n (%)
Living alone
Cohabiting

Home ownership, n (%)
Owned
Rented

Years of residence, mean (SD), years

Employment status, n (%)
Full-time employment
Part-time employment

Unemployment/Homemaker

Other
Academic background, n (%)
Junior high school
High school
Junior college/Vocational school
University
Graduate school
Insurance copayment, n (%)
0%
10%
20%

72.4 (11.4)
164 (56.0)
178 (60.8)

70 (23.9)
92 (31.4)
131 (44.7)

70 (23.9)
223 (76.1)

177 (60.4)
116 (39.6)
28.4 (17.4)

45 (15.4)
28 (9.6)
166/36
(56.7/12.3)
18 (6.1)

85 (29.0)
107 (36.5)
51 (17.4)
44 (15.0)
6 (2.0)

27 (9.2)
134 (45.7)
32 (10.9)
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30% 100 (34.1)
CCI, mean (SD) 0.88 (1.4)

SD, standard deviation; CCI, Charlson Comorbidity Index.

Table 2. Main diseases diagnosed among patients

Classification of main diseases, n (%)

Infectious and parasitic diseases
Neoplasms
Diseases of the blood and blood-forming organs and certain disorders
involving the immune mechanism
Endocrine, nutritional and metabolic diseases
Total
Diabetes mellitus
Dyslipidemia
Mental and behavioral disorders
Total
Vascular and unspecified dementia
Sleep-wake disorders
Diseases of the nervous system
Diseases of the circulatory system
Total
Hypertension
Heart failure
Diseases of the respiratory system
Total
COPD
Asthma
Diseases of the digestive system
Total
GERD
IBS
Diseases of the skin and subcutaneous tissue

Diseases of the musculoskeletal system and connective tissue

1(0.3)
11 (3.8)
4(1.4)

73 (24.9)
49
18

15 (5.1)
10

4(1.4)
8(2.7)

137 (46.8)
111
20

11 (3.8)
6
4

12 (4.1)
6
1
4(1.4)
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Total 10 (3.4)
Osteoporosis 7
Diseases of the genitourinary system 2(0.7)
Injury, poisoning and certain other consequences of external causes 1(0.3)
Total 293 (100)

COPD, chronic obstructive pulmonary disease; GERD, gasoesophagial reflux disease; IBS,

irritable bowel syndrome.

The mean (standard deviation, SD) PCAM score was 16.5 (5.1) and the median (25%
percentile-75™ percentile) score was 15 (13-18). As shown in figure 1, the distribution of total

PCAM scores was skewed to the right with a floor effect.

Confirmatory and exploratory factor analysis

Confirmatory factor analysis revealed the following indices for model fit: CFI=0.761,
SRMR=0.104, and RMSEA=0.160.

Because the indices did not meet the criteria of good fit, exploratory factor analysis was
performed and it revealed a new two-factor model. The items “Social network,” “Health literacy,”
“Engagement in discussion,” “Other services,” and “Service coordination,” which focus mainly
on connection with healthcare service providers, contributed to the first factor, termed “Social
interaction.” The items “Physical health needs,” “Physical health impacting mental well-being,”
“Other mental well-being concerns,” “Home environment,” and “Daily activities,” which focus
mainly on physical and psychological well-being, contributed to the second factor, termed
“Personal well-being.” However, the two items “Lifestyle impacting mental well-being” and

“Financial resources” were not included due to a factor loading less than 0.4 (Table 3).

Table 3. Exploratory factor analysis of the Japanese version of the Patient Centered

Assessment Method (PCAM)

1
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First factor Second factor

Health and well-being

Physical health needs 0.066 0.533

Physical health impacting mental well-being —0.060 0.709

Lifestyle impacting mental well-being 0.186 0.109

Other mental well-being concerns -0.112 0.754
Social environment

Home environment 0.350 0.471

Daily activities —0.068 0.719

Social network 0.439 0.329

Financial resources 0.266 0.354
Health literacy and communication

Health literacy 0.824 -0.069

Engagement in discussion 0.894 -0.264
Service coordination

Other services 0.598 0.328

Service coordination 0.618 0.306

Cronbach’s alpha of PCAM was 0.86, and that of the two factors, “Social interaction”
and “Personal well-being”, were 0.85 and 0.79, respectively.

The correlation between PCAM and VAS (complexity and burden) is shown in figure 2.
Spearman’s rank correlation coefficients between PCAM scores and VAS were 0.51 for
complexity (p<0.001) and 0.41 for burden (p<0.001). There were 42 patients (14.3% of total
patients) with PCAM scores more than the mean score of 16.5 but with complexity scores less
than the mean score of 20.8. Moreover, Spearman’s rank correlation coefficient between

complexity and burden was 0.77.

DISCUSSION
In this study, the Japanese version of PCAM and its user guide were developed through

the process of translation, back-translation, and cognitive debriefing. Then, the validity and

1
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reliability of the Japanese version of PCAM were assessed through exploratory factor analysis,
which revealed the two new factors of “Social interaction” and “Personal well-being,” although
confirmatory factor analysis showed the model fit to be poor. Cronbach’s alpha of PCAM, “Social
interaction,” and “Personal well-being” were all high. Additionally, the total score of PCAM was
moderately correlated with complexity and burden as assessed by VAS.

The reason why confirmatory factor analysis showed the model fit to be poor was
presumably due to differences between clinical settings. Our previous study was conducted in the
initial phase in a secondary care setting and the participants were patients who were hospitalized
in an acute hospital,[21] although this study was in the primary care setting. Exploratory factor
analysis in the present study identified two new factors of PCAM, “Social interaction” and
“Personal well-being.” Of particular importance was the result that “Social interaction” was
extracted separately from “Personal well-being”, which was mainly related to physical and
psychological well-being. This is because poor or insufficient social interaction has reportedly
the same influence on mortality as smoking, and a greater influence on mortality than several risk
factors such as obesity and physical inactivity.[35] As the biological plausibility of the impacts
of social factors on health has been proved,[36] the association between SDH and mortality is
now drawing more attention. In fact, the impact of social prescribing has been demonstrated to
improve social conditions.[37,38] PCAM has been reported to promote referral to non-medical
services addressing a wide variety of patient problems including social needs.[19] In addition to
the importance of social factors, considering PCAM also assesses patients from biopsychological
perspectives, it is consistent and reasonable that factors related to both social and
biopsychological issues were extracted.

However, two items, “Lifestyle impacting mental well-being” and “Financial resources”,
had insufficient factor loading less than 0.4 and were not included in the two factors. The
exclusion of the former item presumably resulted from the fact that 60 percent of all patients had

lifestyle diseases such as diabetes mellitus, dyslipidemia, and hypertension, which were generally
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well-controlled at the participating clinics; therefore, the impact of a patient’s lifestyle on these
diseases might have been underestimated. Additionally, severely alcoholic patients and drug
abusers were possibly referred to specialized facilities, which could also have resulted in
underestimation of this item. The exclusion of the latter item presumably resulted from the fact
that copayment of medical expenses is at most 30% under the Japanese universal health insurance
coverage system and 0% under the welfare system;[39,40] hence, few patients were likely
troubled with financial problems due to healthcare. Moreover, previous research revealed that
financial topics are taboo and inappropriate for discussion with healthcare providers;[41]
therefore, this question might not have been answered accurately. In the Japanese version of
PCAM, these items were not intentionally excluded in consideration of the fact that the overall
Cronbach’s alpha was 0.86, which indicates a high internal consistency without exclusion of these
items. The fact that lifestyle-related and economic problems negatively influence physical and
psychological conditions is established[42,43]; therefore, exclusion of these items requires
caution and prudence, and further research is necessary.

This study showed a different two-factor structure from that of our previous study. To
begin with, the mean score (standard deviation) of the CCI of the present study was 0.9 (1.4),
which was lower than that of 2.0 (2.2) in our previous study[21] with higher biomedical
complexity. Additionally, the mean (SD) age of patients in our previous study, 77.4 (11.9) years,
was higher than that of the current study. Age-related disease such as dementia, depression,
delirium[44-46] apparently lead to high psychological complexity. In terms of the factors
extracted, for instance, “Medicine-oriented complexity” in the previous study included both items
“Physical health needs” and “Other services/Service coordination”, while “Personal well-being”
in this study did not include “Other services/Service coordination”. When patients’ physical
health needs are increasing, other inadequate services and service coordination will likely be
revealed, which could result in increased hospitalization in the secondary care setting. In cases

where patients are hospitalized due to acute and not severe diseases such as a mild bacterial
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pneumonia, even in the secondary care setting, they usually do not need other services and service
coordination. Therefore, both items “Physical health needs” and “Other services/Service
coordination” were included in the same factor in the secondary care setting. In contrast, in the
primary care setting, other such inadequate services and service coordination remains unrevealed
because patients’ physical health needs are less and, therefore, “Other services/Service
coordination” was not included. These complicated and inter-related reasons could cause the
difference in the two-factor structure of PCAM.

This study also showed a floor effect in the distribution of PCAM scores, whereas our
previous study did not. The large number of patients, in fact, had low patient complexity; however,
physicians might not be able to distinguish detailed factors related to subtle patient complexity
due to limited consultation time.

The correlation between total PCAM scores and complexity/burden as assessed by the
VAS was found to be moderate. Although complexity and burden were separately assessed to
prevent physicians from confusing these two variables, Spearman’s rank correlation coefficient
between complexity and burden was high. This indicates that physicians do not regard complexity
as an objective index, but rather handle it as subjective feeling, or burden. Furthermore, patients
that physicians regarded as being not complex were found to have somewhat high PCAM scores,
even though physicians working at family physician teaching clinics are generally well trained to
see patients from biopsychosocial perspectives. Accordingly, PCAM can more objectively and
precisely identify patient complexity than skilled physician’s intuition.

There are some limitations in this study. First, only three clinics in urban areas in Tokyo
were included as study settings, which could have limited the generalizability of our findings.
Second, inter-rater variability of PCAM scores was not evaluated. Patients were not assessed by
two physicians because they usually visited the same primary care physician. Moreover, some of
the clinics had only one physician on service at a time. As a result, PCAM scores might have been

over- or under-estimated. However, a Japanese version of PCAM is necessary for healthcare
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providers to address biopsychosocial problems without language barriers, which outweighs the

above study limitations.

CONCLUSION

The Japanese version of PCAM and its user guide were developed through cognitive
debriefing. PCAM was found to be a valid and reliable tool to assess patient complexity in the
primary care setting in Japan. Additionally, although the correlation between total PCAM scores
and complexity/burden as assessed by the VAS was moderate, PCAM can more precisely identify

patient complexity than skilled physician’s intuition.
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Figure 1. Distribution of total scores of PCAM. PCAM, Patient Centered Assessment Method.

Figure 2. Correlation between PCAM scores and complexity/burden level measured by VAS.

PCAM, Patient Centered Assessment Method; VAS, Visual Analog Scale.
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ABSTRACT

Objectives The primary objective of this study was to develop the Japanese version of the Patient
Centered Assessment Method (PCAM) and its user guide. The secondary objective was to
examine the validity and reliability in the primary care setting.

Design Cross-sectional study.

Setting Three family physician teaching clinics located in urban residential areas in Tokyo, Japan.
Participants Patients who were aged 20 years or older, and who had an appointment with
physicians at the three participating clinics.

Main outcome measures Patient complexity measured by PCAM and complexity/burden level
measured by a Visual Analog Scale (VAS).

Results Although confirmatory factor analysis using a model described in a previous study
revealed that the indices did not meet the criteria for good fit, exploratory factor analysis revealed
a new three-factor structure of “Personal well-being,” “Social interaction,” and ‘“Needs for
care/service.” Cronbach’s alpha of PCAM was 0.86. Spearman’s rank correlation coefficients
between PCAM scores and VAS scores were 0.51 for complexity (p<0.001) and 0.41 for burden
(p<0.001). There were 42 patients (14.3% of total patients) with PCAM scores greater than its
mean of 16.5 but with complexity VAS scores less than its mean of 20.8.

Conclusions The Japanese version of PCAM and its user guide were developed through Japanese
translation and cultural adaptation by cognitive debriefing. PCAM is a valid and reliable tool to
assess patient complexity in the primary care settings in Japan. Additionally, although the
correlation between total PCAM scores and complexity/burden as assessed by VAS was moderate,

PCAM can more precisely identify patient complexity than skilled physician’s intuition.

Keywords
patient complexity, the Patient Centered Assessment Method, translation, cultural adaptation,

validity, reliability
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Strengths and limitations of this study

e This is the first study to develop a Japanese version of the Patient Centered Assessment
Method.

e In addition to the scale itself, we also developed a Japanese user guide through forward
translation, back translation, and cognitive debriefing for cultural adaptation.

e  We evaluated the structural validity by confirmatory factor analysis using a model that had
been determined by exploratory factor analysis.

e  The criterion validity was somewhat limited because we substituted visual analog scales for
the external criteria.

e  Generalizability may be limited given that only three clinics in urban areas participated .

4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

BMJ Open

INTRODUCTION

Social and economic conditions are associated with human health and have been termed
social determinants of health (SDH).[1] Developed countries are now increasingly facing many
obstacles caused by changes in the population pyramid, declining birthrates, and aging
populations.[2] These demographic shifts are leading to a growing number of people with diverse
and complex backgrounds, such as multimorbidity,[3-5] neuropsychiatric diseases including
dementia[6,7] and depression,[8-10] less involvement in social networks,[11,12] and living
alone.[13] Therefore, the role of primary care providers in addressing these patients’
biopsychosocial complexities is becoming more important.

INTERMED[14-16] is an instrument that was developed to assess patient complexity in
secondary care settings and the validity and reliability of the Japanese version has been
verified.[17] Based on INTERMED, the Minnesota Complexity Assessment Method
(MCAM)[18] was developed for use in the primary care settings, which led to an advanced
version of MCAM, called the Minnesota Edinburgh Complexity Assessment Method
(MECAM),[19] for the assessment of patients’ biopsychosocial needs.

The Patient Centered Assessment Method (PCAM)[20] is an improved version of
MECAM that can be applied to long-term conditions such as chronic obstructive pulmonary
disease, diabetes mellitus, and coronary heart disease. The PCAM, a practical tool for identifying
and assessing biopsychosocial problems, enables healthcare professionals to prioritize patients’
needs in accordance with their severity and level of urgency.[20] The PCAM comprises four
categories: “Health and well-being,” “Social environment,” “Health literacy and communication,”
and “Service coordination.”[21] In previous studies, we assessed and confirmed the validity and
reliability of the original version of PCAM in the initial phase of the secondary care setting in
Japan and identified a correlation between total PCAM scores and length of hospital
stay[22]/degree of burden on medical staff.[23]

As stated above, the PCAM allows medical providers to assess patients’ needs from

5
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biopsychosocial perspectives and to make referrals to a broader range of services.[20] In Japan,
assessing patient complexity and acting on that basis has recently drawn considerable attention.
One example is social prescribing, which has the potential to improve patients’ health outcomes
by linking them to appropriate services.[24] Additionally, the PCAM promotes sharing of
information, which enables seamless interventions by physicians, nurses and other health care
professionals. For example, in Japan, establishment of a care delivery system by multidisciplinary
collaboration is encouraged, the aim being to facilitate provision of comprehensive and
continuous care to patients and their families.[25] The PCAM is an indispensable tool for
interprofessional information sharing. However, until now no Japanese equivalent for identifying
and evaluating patient complexity has been available. A Japanese version of PCAM would be
useful for healthcare professionals who are not proficient in English in that it would encourage
and empower them to consider various biopsychosocial perspectives. The primary objective of
this study was to develop a Japanese version of PCAM and its user guide. The secondary objective

was to examine the validity and reliability in the primary care setting in Japan.

METHODS

This study consisted of two phases. In the first phase, the Japanese version of PCAM and
its user guide were developed. In the second phase, the validity and reliability of the Japanese
version of PCAM were evaluated in the primary care setting. In this study, we examined structural

and criterion validity and internal consistency as reliability.

First phase: Development of the Japanese version of PCAM and its user guide

PCAM and its user guide were translated into and culturally adapted to Japanese with the
original author’s permission in accordance with the guidelines of the World Health Organization
and International Society Pharmacoeconomics and Outcomes Research Task Force for

Translation.[26,27] First, the primary investigator (RM), who was a native speaker of Japanese,
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translated the original PCAM and its user guide into Japanese, and four researchers (RM, MM,
SY, HW) discussed cultural adaptation to Japanese and completed the provisional versions. Next,
a bilingual medical doctor (DH), who was not familiar with the original PCAM and its user guide,
back-translated the provisional versions into English. Then, discrepancies between the original
and back-translated English version were reviewed and revised by the original authors and three
of the authors of this study (RM, MM, SY). Thus, we completed the prototype versions. Next,
cognitive debriefing on the prototype versions was conducted in a small group to check alternative
wording and to confirm the understandability, interpretation, and cultural relevance of the
translation. Five Japanese physicians were recruited from primary care clinics in Tokyo, Japan by
means of snowball sampling considering age, sex, and years of experience, and were interviewed

to check and confirm each of the points described above.

Second phase: Evaluation of validity and reliability
Study design and setting

This was a cross-sectional study reported in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement.[28] This study was
conducted at three family physician teaching clinics located in urban residential areas in Tokyo,
Japan that were responsible for primary care with group practice: Kitaadachi-seikyo Clinic,
Seikyo-ukima Clinic, and Musashikoganei Clinic affiliated with Japanese Health and Welfare Co-

operative Federation.

Patient Participants

Patients who were aged 20 years or older, and who had an appointment with physicians
at the three participating clinics were consecutively included. Exclusion criteria were patients for
a general check-up, patients who had difficulty communicating in Japanese, patients who were

too sick to complete the questionnaire, or patients who declined to participate in this study.
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Data collection

Data were collected by five physicians: two at Kitaadachi-seikyo Clinic, one at Seikyo-
ukima Clinic, and two at Musashikoganei Clinic, Japanese Health and Welfare Co-operative
Federation. The period for data collection was between January 5% 2018 and July 25%, 2018 in
consideration of the physicians’ and the principal investigator’s schedule: five days at Kitaadachi-
seikyo Clinic, 15 days at Seikyo-ukima Clinic, and 12 days at Musashikoganei Clinic. In advance
of the data collection, the principal investigator explained the Japanese version of the PCAM to
the five physicians using the user guide to standardize the criteria of evaluation. Patients were
asked to complete a self-administered questionnaire on demographic characteristics while waiting
for a consultation at the clinic; furthermore, physicians evaluated the degree of complexity and
burden using a Visual Analog Scale (VAS).[29] During or after a consultation, physicians used

the Japanese version of the PCAM user guide and completed a PCAM form.

Outcome Measures
PCAM

PCAM consists of twelve items across four categories[21]: “Health and well-being” (four
items: “Physical health needs,” “Physical health impacting mental well-being,” “Lifestyle
impacting mental well-being,” and “Other mental well-being”), “Social environment” (four items:
“Home environment,” “Daily activities,” “Social network,” and “Financial resources”), “Health
literacy and communication” (two items: “Health literacy” and “Engagement in discussion’), and
“Service coordination” (two items: “Other services” and “Service coordination”). Each item is
scored from 1 to 4 points, with total scores ranging from 12 to 48 points. The higher the score,

the more complex the patient.

Complexity/burden level measured by VAS
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Physicians possibly misperceive the psychological “burden” of caring for a patient with
complex needs as intuitive patient “complexity.” Therefore, patient complexity and psychological
burden were measured separately, enabling the physicians to be aware of the difference between
them and to evaluate them precisely. Measurements were performed by using a VAS. The VAS
for “complexity” comprised a 10-cm-long horizontal line with a starting point of “not complex”
(0 point) and an ending point of “the most complex” (100 points). The VAS for “burden” similarly
comprised a 10-cm-long horizontal line with a starting point of “no burden” (0 point) and an
ending point of “the heaviest burden” (100 points). A person who was blinded to the patients’
information measured the length marked on the VASs.

There are currently no external criteria for examining criterion validity for which the
validity and reliability have been established in the primary care setting. Therefore, a VAS, which

is a practical tool, was substituted for external criteria.

Patient characteristics

Demographic characteristics including sex, age, marital status, household composition,
household size, home ownership, years of residence, employment status, and educational
background were obtained from a self-administered questionnaire, whereas main diseases,
Charlson Comorbidity Index (CCI),[30,31] and copayment (the proportion of individual payment
of medical expense depending on age and income) were obtained from medical records.
Physicians chose one main disease from all of a patient’s diseases for that patient’s regular clinical

visits.

Sample size calculation
The recommended subjects-to-variables ratio is from 3:1 to 20:1 when conducting
exploratory factor analysis.[32] Because a larger sample size has been reported to provide more

precise results in factor analysis, the ratio of 20:1 was employed in this study. Therefore, because
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PCAM includes 12 items, the sample size was determined to be 300 in consideration of at most

60 participants having missing values.

Statistical analysis

Confirmatory factor analysis with the robust maximum likelihood estimation was
conducted to assess structural validity, assuming a two-factor model of medicine- and patient-
oriented complexity, which was derived from our previous study.[21] The model fit was judged
to be good if the comparative fit index (CFI) was >0.90, standardized root mean residual (SRMR)
was <0.08, and root mean squared error of approximation (RMSEA) was <0.08.[33]

When the model fit was insufficient, exploratory factor analysis with the robust maximum
likelihood estimation and CF-Equamax rotation was performed. Parallel analysis was conducted
to determine the number of common factors and factor loading >0.4 was adopted to determine
which items to include. Then, confirmatory factor analysis was performed again using a model
that had been determined by exploratory factor analysis.

Internal consistency was considered adequate if Cronbach’s alpha was between 0.70 and
0.95.[34]

Spearman’s rank correlation coefficient between total PCAM scores and
complexity/burden as measured by VAS examined criterion validity and how closely the scale
correlated with the physicians’ general impressions.[35]

All statistical analyses were performed using STATA/SE version 14.0[36,37] and Mplus

version 8.4.[38,39] P-values <0.05 were considered statistically significant.

Ethical considerations
The research protocol for the first phase was approved by the Ethics Committee of The
Jikei University School of Medicine (ethics number: 28-365 [8608]). The research protocol for

the second phase was approved by the Ethics Committee of The Jikei University School of
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Medicine (ethics number: 29-229 [8845]) and Tokyo Hokuto Health Co-operative (ethics number:
89). The principal investigator (RM), who was not associated with any of the three family
physician teaching clinics, fully explained the content of this study to all subjects; they then

provided written informed consent to participate.

Patient and public involvement
This study was conducted without patient or the public involvement: they had no role in the study
design; the data analysis, and interpretation; the manuscript preparation and reviewing; or the

decision to submit the manuscript.

RESULTS
Japanese translation and cultural adaptation by cognitive debriefing

After the Japanese forward and backward translation process, cultural adaptation was
conducted by interviewing one female and four male physicians between April 27" and May 18,
2017. These five physicians’ median (interquartile range, IQR) age and years of experiences as a
primary care physician were 37 (34-38) and 12 (10-14) years, respectively. The median interview
time (IQR) was 51 (17-55) minutes. The physicians pointed out 34 parts that required
improvement; modification of these parts was subsequently discussed by the researchers. For
example, the wording of the sample questions to patients in the user guide was changed from a
literary to a colloquial style to make them easier to understand. Terms with the same
pronunciation but different Chinese characters with different meanings were changed to avoid
confusion. Twelve of the 34 modified parts were back-translated to minimize possible loss of the
original meaning caused by the modification. Three were back-translated into exactly the same
as the original English text; four in the PCAM and five in the user guide were confirmed and
accepted by the original authors. Finally, the Japanese version of PCAM (online supplementary

file A) and its user guide (online supplementary file B) were developed.
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1
2
3
4
5
6 1
7
8 2 Evaluation of validity and reliability
9
10 3 A total of 298 eligible patients were recruited: 100 at Kitaadachi-seikyo Clinic, 101 at
11
12 4  Seikyo-ukima Clinic, and 97 at Musashikoganei Clinic. Physicians missed out the entire PCAM
13
14 5  in four patients and part of it in one patient, which led to a total of 293 patients included in the
15
16 6  final analysis. Patient characteristics and main diseases are shown in Table 1 and Table 2.
17
18 7
19
;? 8  Table 1. Patient characteristics
;g Age, mean (SD), years 72.4 (11.4)
24 Women, n (%) 164 (56.0)
25
26 Married, n (%) 178 (60.8)
27 Household composition, n (%)
28
29 Single 70 (23.9)
;? Married couple 92 (31.4)
32 Other 131 (44.7)
gi Living arrangements, n (%)
35 Living alone 70 (23.9)
36
37 Cohabiting 223 (76.1)
;2 Home ownership, n (%)
40 Owned 177 (60.4)
j; Rented 116 (39.6)
43 Years of residence, mean (SD), years 28.4(17.4)
44
45 Employment status, n (%)
46 Full-time employment 45 (15.4)
47
48 Part-time employment 28 (9.6)
gg Unemployment/Homemaker 166/36
51 (56.7/12.3)
52
53 Other 18 (6.1)
54 Academic background, n (%)
55
56 Junior high school 85 (29.0)
5; High school 107 (36.5)
5
59
60
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Junior college/Vocational school 51(17.4)

University 44 (15.0)

Graduate school 6 (2.0)
Insurance copayment, n (%)

0% 27(9.2)

10% 134 (45.7)

20% 32 (10.9)

30% 100 (34.1)
CCI, mean (SD) 0.88 (1.4)

SD, standard deviation; CCI, Charlson Comorbidity Index.

Table 2. Main diseases diagnosed among patients

Classification of main diseases, n (%)

Infectious and parasitic diseases

Neoplasms

1(0.3)
11 (3.8)

Diseases of the blood and blood-forming organs and certain disorders 4 (1.4)

involving the immune mechanism
Endocrine, nutritional and metabolic diseases
Total
Diabetes mellitus
Dyslipidemia
Mental and behavioral disorders
Total
Vascular and unspecified dementia
Sleep-wake disorders
Diseases of the nervous system
Diseases of the circulatory system
Total
Hypertension
Heart failure
Diseases of the respiratory system
Total
COPD

73 (24.9)
49
18

15 (5.1)
10

4(1.4)
8(2.7)

137 (46.8)
111
20

11 (3.8)
6
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Asthma 4
Diseases of the digestive system
Total 12 (4.1)
GERD 6
IBS 1
Diseases of the skin and subcutaneous tissue 4(1.4)

Diseases of the musculoskeletal system and connective tissue

Total 10 (3.4)

Osteoporosis 7
Diseases of the genitourinary system 2(0.7)
Injury, poisoning and certain other consequences of external causes 1(0.3)
Total 293 (100)

COPD, chronic obstructive pulmonary disease; GERD, gasoesophagial reflux disease; IBS,

irritable bowel syndrome.

The mean (standard deviation, SD) PCAM score was 16.5 (5.1) and the median (IQR)
score was 15 (13-18). As shown in Figure 1, the distribution of total PCAM scores was skewed

to the right with a floor effect.

Confirmatory and exploratory factor analysis

Confirmatory factor analysis using the model described in our previous study revealed
the following indices for model fit: CFI=0.663, SRMR=0.104, and RMSEA=0.134.

Because the indices did not meet the criteria of good fit, exploratory factor analysis was
performed. Parallel analysis suggested a maximum of six common factors. However, because the
four- to six-factor models included a common factor that comprised one item, a three-factor model
was employed. The items “Physical health needs,” “Physical health impacting mental well-being,”
“Other mental well-being concerns,” and “Daily activities,” which focus on physical and mental

well-being, contributed to the first factor, termed “Personal well-being.” The items “ Social

network,” “Health literacy,” and “Engagement in discussion,” which focus mainly on interaction
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with social networks and health care professionals, contributed to the second factor, termed
“Social interaction.” The items “Home environment,” “Other services,” and “Service
coordination,” which focus on patients’ needs arising in the home environment and satisfied with
social services, contributed to the third factor, termed “Needs for care/service.”

However, the two items “Lifestyle impacting mental well-being” and “Financial
resources” were not included due to a factor loading less than 0.4 (Table 3).

Confirmatory factor analysis using the three-factor model revealed the following indices
for model fit: CF1=0.923, SRMR=0.075, and RMSEA=0.074. Thus, all three fit indices met the

criteria.

Table 3. Exploratory factor analysis of the Japanese version of the Patient Centered

Assessment Method (PCAM)

Page 16 of 38

First factor Second factor ~ Third factor

Health and well-being

Physical health needs 0.527 0.165 0.017

Physical health impacting mental well-being 0.622 0.009 0.114

Lifestyle impacting mental well-being 0.099 0.144 0.083

Other mental well-being concerns 0.667 —-0.022 0.094
Social environment

Home environment 0.327 0.111 0.433

Daily activities 0.659 0.010 0.084

Social network 0.369 0.426 0.094

Financial resources 0.307 0.120 0.236
Health literacy and communication

Health literacy 0.063 0.862 0.015

Engagement in discussion —0.141 0.806 0.099
Service coordination

Other services 0.020 0.056 0.915

Service coordination 0.014 0.086 0.885
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Cronbach’s alpha of PCAM was 0.86, and that of the three factors: “Personal well-being,”
“Social interaction,” and “Needs for care/service” were 0.77, 0.78 and 0.89, respectively.

The correlation between PCAM and VAS (complexity and burden) is shown in Figure 2.
Spearman’s rank correlation coefficients between PCAM scores and VAS were 0.51 for
complexity (p<0.001) and 0.41 for burden (p<0.001). There were 42 patients (14.3% of total
patients) with PCAM scores more than the mean score of 16.5 but with complexity scores less
than the mean score of 20.8. Moreover, Spearman’s rank correlation coefficient between

complexity and burden was 0.77.

DISCUSSION

In this study, a Japanese version of the PCAM and its user guide were developed through
a process of translation, back-translation, and cognitive debriefing. Then, the structural validity
of the Japanese version of the PCAM was assessed through exploratory and confirmatory factor
analysis, which revealed the three new factors of “Personal well-being,” “Social interaction,” and
“Needs for care/service,” although confirmatory factor analysis using the model described in our
previous study showed the model fit to be poor. Cronbach’s alpha of PCAM, “Personal well-
being,” “Social interaction,” and “Needs for care/service” were all high. Additionally, the total
PCAM score was moderately correlated with complexity and burden as assessed by VAS,
indicating that criterion validity was established to some extent.

This study showed a three-factor structure that differed from that of our previous study,
this difference presumably being attributable to differences between the clinical settings. Our
previous study was conducted in the secondary care setting and the participants were inpatients
of an acute hospital,[21] whereas the current study was in the primary care setting. For example,
one difference was that the mean (SD) CCI score was 0.9 (1.4) in the present study, which was
lower than that of 2.0 (2.2) in our previous study[21] with higher biomedical complexity.

Furthermore, the mean (SD) age of patients in our previous study, 77.4 (11.9) years, was higher
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than that of the current study. In terms of factor structure, patients with greater physical health-
related needs are likely to have greater needs for care and services, which could result in
hospitalization in the secondary care setting. Thus, the “Medicine-oriented” factor in the previous
study includes both the item “Physical health needs” and items that are included in the “Needs
for care/service” factor in the present study. Conversely, in the primary setting, such needs for
care and services may not be identified because the patients have fewer physical health-related
needs. Therefore, the item “Physical health needs” was not included in the same factor as items
that are included in the “Needs for care/service” factor. Rather, the item “Physical health needs”
was treated as a component of physical well-being and therefore included in the “Personal well-
being” factor in the present study. Additionally, the “Patient-oriented” factor in the previous study
includes the items “Physical health impacting mental well-being,” “Other mental well-being,”
“Daily activities,” “Social network,” “Health literacy,” and “Engagement in discussion,” whereas
these items were divided into two factors, “Personal well-being” and “Social interaction,” in the
present study. This is probably because primary care physicians take care of people in the
community and focus more on assessing their patients from social perspectives. In contrast, social
aspects of hospitalized patients are less important in the secondary setting, where social aspects
are combined with biopsychological factors in the “Patient-oriented” factor in the previous study.

The extraction of “Social interaction” and “Needs for care/service” from “Personal well-
being”, which is mainly related to physical and psychological well-being, was of particular
importance. “Social interaction” includes items regarding “Social network” and “Health literacy
and communication.” Health literacy is the cognitive and social ability to obtain, understand,
assess, and use information that is essential for good health,[40] and consists of basic/functional,
communicative/interactive, and critical literacy;[41] in particular, communicative/interactive
literacy is necessary for active participation in social networks. Therefore, it was consistent and
reasonable to extract issues related to both social network and health literacy/communication as

a common factor. On the other hand, “Needs for care/service” includes items regarding “Home
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environment” and “Service coordination.” The PCAM evaluates “Home environment” in terms
of safety and stability.[21] In Japan, the population is rapidly aging, causing many related
problems. For example, older adults are obliged to take care of their old spouses. The numbers of
households with a single older adult and solitary deaths are increasing.[42,43] These problems
that are attributable to an unsafe or unstable home environment, which may be solvable with
nursing care and social welfare interventions, are assumed to be strongly associated with “Service
coordination.”

However, two items, “Lifestyle impacting mental well-being” and “Financial resources”,
had insufficient factor loading less than 0.4 and were not included in the three factors. The
exclusion of the former item presumably resulted from the fact that 60 percent of all patients had
lifestyle diseases such as diabetes mellitus, dyslipidemia, and hypertension, which were generally
well-controlled at the participating clinics; therefore, the impact of a patient’s lifestyle on these
diseases might have been underestimated. Additionally, severely alcoholic patients and drug
abusers were possibly referred to specialized facilities, which could also have resulted in
underestimation of this item. The exclusion of the latter item presumably resulted from the fact
that copayment of medical expenses is at most 30% under the Japanese universal health insurance
coverage system and 0% under the welfare system;[44,45] hence, few patients were likely
troubled with financial problems due to healthcare. Moreover, previous research revealed that
financial topics are taboo and inappropriate for discussion with healthcare providers;[46]
therefore, this question might not have been answered accurately. In the Japanese version of
PCAM, these items were not intentionally excluded in consideration of the fact that the overall
Cronbach’s alpha was 0.86, which indicates a high internal consistency without exclusion of these
items. The fact that lifestyle-related and economic problems negatively influence physical and
psychological conditions is established.[47,48] These two items should therefore not be excluded
at this stage; further cautious and prudent research is required to determine how best to accurately

score and include them.
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This study also showed a floor effect in the distribution of PCAM scores, whereas our
previous study did not. The large number of patients, in fact, had low patient complexity; however,
physicians might not be able to distinguish detailed factors related to subtle patient complexity
due to limited consultation time.

The correlation between total PCAM scores and complexity/burden as assessed by the
VAS was found to be moderate. Although complexity and burden were separately assessed to
prevent physicians from confusing these two variables, Spearman’s rank correlation coefficient
between complexity and burden was high. This indicates that physicians do not regard complexity
as an objective index, but rather handle it as subjective feeling, or burden. Furthermore, patients
that physicians regarded as being not complex were found to have somewhat high PCAM scores,
even though physicians working at family physician teaching clinics are generally well trained to
see patients from biopsychosocial perspectives. Accordingly, PCAM can more objectively and
precisely identify patient complexity than skilled physician’s intuition.

There are some limitations in this study. First, only three clinics in urban areas in Tokyo
were included as study settings, which could have limited the generalizability of our findings.
Second, inter-rater variability of PCAM scores was not evaluated. Patients were not assessed by
two physicians because they usually visited the same primary care physician. We considered it
would be unethical to force them to see an unfamiliar physician and undergo another PCAM
assessment due to their temporal, economic, and psychological burden. Moreover, some of the
clinics had only one physician on service at a time. As a result, PCAM scores might have been
over- or under-estimated. However, a Japanese version of PCAM is necessary for healthcare
providers to address biopsychosocial problems without language barriers, which outweighs the

above study limitations.

CONCLUSION

The Japanese version of PCAM and its user guide were developed Japanese translation
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and cultural adaptation by cognitive debriefing. PCAM was found to be a valid and reliable tool
to assess patient complexity in the primary care setting in Japan. Additionally, although the
correlation between total PCAM scores and complexity/burden as assessed by the VAS was

moderate, PCAM can more precisely identify patient complexity than skilled physician’s intuition.
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Figure 1. Distribution of total scores of PCAM. PCAM, Patient Centered Assessment Method.

Figure 2. Correlation between PCAM scores and complexity/burden level measured by VAS.

PCAM, Patient Centered Assessment Method; VAS, Visual Analog Scale.
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ABSTRACT

Objectives The primary objective of this study was to develop the Japanese version of the Patient
Centered Assessment Method (PCAM) and its user guide. The secondary objective was to
examine the validity and reliability in the primary care setting.

Design Cross-sectional study.

Setting Three family physician teaching clinics located in urban residential areas in Tokyo, Japan.
Participants Patients who were aged 20 years or older, and who had an appointment with
physicians at the three participating clinics.

Main outcome measures Patient complexity measured by PCAM and complexity/burden level
measured by a Visual Analog Scale (VAS).

Results Although confirmatory factor analysis using a model described in a previous study
revealed that the indices did not meet the criteria for good fit, exploratory factor analysis revealed
a new three-factor structure of “Personal well-being,” “Social interaction,” and ‘“Needs for
care/service.” Cronbach’s alpha of PCAM was 0.86. Spearman’s rank correlation coefficients
between PCAM scores and VAS scores were 0.51 for complexity (p<0.001) and 0.41 for burden
(p<0.001). There were 42 patients (14.3% of total patients) with PCAM scores greater than its
mean of 16.5 but with complexity VAS scores less than its mean of 20.8.

Conclusions The Japanese version of PCAM and its user guide were developed through Japanese
translation and cultural adaptation by cognitive debriefing. PCAM is a valid and reliable tool to
assess patient complexity in the primary care settings in Japan. Additionally, although the
correlation between total PCAM scores and complexity/burden as assessed by VAS was moderate,

PCAM can more precisely identify patient complexity than skilled physician’s intuition.

Keywords
patient complexity, the Patient Centered Assessment Method, translation, cultural adaptation,

validity, reliability
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Strengths and limitations of this study

e This is the first study to develop a Japanese version of the Patient Centered Assessment
Method.

e In addition to the scale itself, we also developed a Japanese user guide through forward
translation, back translation, and cognitive debriefing for cultural adaptation.

e  The criterion validity was somewhat limited because we substituted visual analog scales for
the external criteria.

e  Generalizability may be limited given that only three clinics in urban areas participated .
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INTRODUCTION

Social and economic conditions are associated with human health and have been termed
social determinants of health (SDH).[1] Developed countries are now increasingly facing many
obstacles caused by changes in the population pyramid, declining birthrates, and aging
populations.[2] These demographic shifts are leading to a growing number of people with diverse
and complex backgrounds, such as multimorbidity,[3-5] neuropsychiatric diseases including
dementia[6,7] and depression,[8-10] less involvement in social networks,[11,12] and living
alone.[13] Therefore, the role of primary care providers in addressing these patients’
biopsychosocial complexities is becoming more important.

INTERMED[14-16] is an instrument that was developed to assess patient complexity in
secondary care settings and the validity and reliability of the Japanese version has been
verified.[17] Based on INTERMED, the Minnesota Complexity Assessment Method
(MCAM)[18] was developed for use in the primary care settings, which led to an advanced
version of MCAM, called the Minnesota Edinburgh Complexity Assessment Method
(MECAM),[19] for the assessment of patients’ biopsychosocial needs.

The Patient Centered Assessment Method (PCAM)[20] is an improved version of
MECAM that can be applied to long-term conditions such as chronic obstructive pulmonary
disease, diabetes mellitus, and coronary heart disease. The PCAM, a practical tool for identifying
and assessing biopsychosocial problems, enables healthcare professionals to prioritize patients’
needs in accordance with their severity and level of urgency.[20] The PCAM comprises four
categories: “Health and well-being,” “Social environment,” “Health literacy and communication,”
and “Service coordination.”[21] In previous studies, we assessed and confirmed the validity and
reliability of the original version of PCAM in the initial phase of the secondary care setting in
Japan and identified a correlation between total PCAM scores and length of hospital
stay[22]/degree of burden on medical staff.[23]

As stated above, the PCAM allows medical providers to assess patients’ needs from
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biopsychosocial perspectives and to make referrals to a broader range of services.[20] In Japan,
assessing patient complexity and acting on that basis has recently drawn considerable attention.
One example is social prescribing, which has the potential to improve patients’ health outcomes
by linking them to appropriate services.[24] Additionally, the PCAM promotes sharing of
information, which enables seamless interventions by physicians, nurses and other health care
professionals. For example, in Japan, establishment of a care delivery system by multidisciplinary
collaboration is encouraged, the aim being to facilitate provision of comprehensive and
continuous care to patients and their families.[25] The PCAM is an indispensable tool for
interprofessional information sharing. However, until now no Japanese equivalent for identifying
and evaluating patient complexity has been available. A Japanese version of PCAM would be
useful for healthcare professionals who are not proficient in English in that it would encourage
and empower them to consider various biopsychosocial perspectives. The primary objective of
this study was to develop a Japanese version of PCAM and its user guide. The secondary objective

was to examine the validity and reliability in the primary care setting in Japan.

METHODS

This study consisted of two phases. In the first phase, the Japanese version of PCAM and
its user guide were developed. In the second phase, the validity and reliability of the Japanese
version of PCAM were evaluated in the primary care setting. In this study, we examined structural

and criterion validity and internal consistency as reliability.

First phase: Development of the Japanese version of PCAM and its user guide

PCAM and its user guide were translated into and culturally adapted to Japanese with the
original author’s permission in accordance with the guidelines of the World Health Organization
and International Society Pharmacoeconomics and Outcomes Research Task Force for

Translation.[26,27] First, the primary investigator (RM), who was a native speaker of Japanese,
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translated the original PCAM and its user guide into Japanese, and four researchers (RM, MM,
SY, HW) discussed cultural adaptation to Japanese and completed the provisional versions. Next,
a bilingual medical doctor (DH), who was not familiar with the original PCAM and its user guide,
back-translated the provisional versions into English. Then, discrepancies between the original
and back-translated English version were reviewed and revised by the original authors and three
of the authors of this study (RM, MM, SY). Thus, we completed the prototype versions. Next,
cognitive debriefing on the prototype versions was conducted in a small group to check alternative
wording and to confirm the understandability, interpretation, and cultural relevance of the
translation. Five Japanese physicians were recruited from primary care clinics in Tokyo, Japan by
means of snowball sampling considering age, sex, and years of experience, and were interviewed

to check and confirm each of the points described above.

Second phase: Evaluation of validity and reliability
Study design and setting

This was a cross-sectional study reported in accordance with the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement.[28] This study was
conducted at three family physician teaching clinics located in urban residential areas in Tokyo,
Japan that were responsible for primary care with group practice: Kitaadachi-seikyo Clinic,
Seikyo-ukima Clinic, and Musashikoganei Clinic affiliated with Japanese Health and Welfare Co-

operative Federation.

Patient Participants

Patients who were aged 20 years or older, and who had an appointment with physicians
at the three participating clinics were consecutively included. Exclusion criteria were patients for
a general check-up, patients who had difficulty communicating in Japanese, patients who were

too sick to complete the questionnaire, or patients who declined to participate in this study.
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Data collection

Data were collected by five physicians: two at Kitaadachi-seikyo Clinic, one at Seikyo-
ukima Clinic, and two at Musashikoganei Clinic, Japanese Health and Welfare Co-operative
Federation. The period for data collection was between January 5% 2018 and July 25%, 2018 in
consideration of the physicians’ and the principal investigator’s schedule: five days at Kitaadachi-
seikyo Clinic, 15 days at Seikyo-ukima Clinic, and 12 days at Musashikoganei Clinic. In advance
of the data collection, the principal investigator explained the Japanese version of the PCAM to
the five physicians using the user guide to standardize the criteria of evaluation. Patients were
asked to complete a self-administered questionnaire on demographic characteristics while waiting
for a consultation at the clinic; furthermore, physicians evaluated the degree of complexity and
burden using a Visual Analog Scale (VAS).[29] During or after a consultation, physicians used

the Japanese version of the PCAM user guide and completed a PCAM form.

Outcome Measures
PCAM

PCAM consists of twelve items across four categories[21]: “Health and well-being” (four
items: “Physical health needs,” “Physical health impacting mental well-being,” “Lifestyle
impacting mental well-being,” and “Other mental well-being”), “Social environment” (four items:
“Home environment,” “Daily activities,” “Social network,” and “Financial resources”), “Health
literacy and communication” (two items: “Health literacy” and “Engagement in discussion’), and
“Service coordination” (two items: “Other services” and “Service coordination”). Each item is
scored from 1 to 4 points, with total scores ranging from 12 to 48 points. The higher the score,

the more complex the patient.

Complexity/burden level measured by VAS

8
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Physicians possibly misperceive the psychological “burden” of caring for a patient with
complex needs as intuitive patient “complexity.” Therefore, patient complexity and psychological
burden were measured separately, enabling the physicians to be aware of the difference between
them and to evaluate them precisely. Measurements were performed by using a VAS. The VAS
for “complexity” comprised a 10-cm-long horizontal line with a starting point of “not complex”
(0 point) and an ending point of “the most complex” (100 points). The VAS for “burden” similarly
comprised a 10-cm-long horizontal line with a starting point of “no burden” (0 point) and an
ending point of “the heaviest burden” (100 points). A person who was blinded to the patients’
information measured the length marked on the VASs.

There are currently no external criteria for examining criterion validity for which the
validity and reliability have been established in the primary care setting. Therefore, a VAS, which

is a practical tool, was substituted for external criteria.

Patient characteristics

Demographic characteristics including sex, age, marital status, household composition,
household size, home ownership, years of residence, employment status, and educational
background were obtained from a self-administered questionnaire, whereas main diseases,
Charlson Comorbidity Index (CCI),[30,31] and copayment (the proportion of individual payment
of medical expense depending on age and income) were obtained from medical records.
Physicians chose one main disease from all of a patient’s diseases for that patient’s regular clinical

visits.

Sample size calculation
The recommended subjects-to-variables ratio is from 3:1 to 20:1 when conducting
exploratory factor analysis.[32] Because a larger sample size has been reported to provide more

precise results in factor analysis, the ratio of 20:1 was employed in this study. Therefore, because
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PCAM includes 12 items, the sample size was determined to be 300 in consideration of at most

60 participants having missing values.

Statistical analysis

Confirmatory factor analysis with the robust maximum likelihood estimation was
conducted to assess structural validity, assuming a two-factor model of medicine- and patient-
oriented complexity, which was derived from our previous study.[21] The model fit was judged
to be good if the comparative fit index (CFI) was >0.90, standardized root mean residual (SRMR)
was <0.08, and root mean squared error of approximation (RMSEA) was <0.08.[33]

When the model fit was insufficient, exploratory factor analysis with the robust maximum
likelihood estimation and CF-Equamax rotation was performed. Parallel analysis was conducted
to determine the number of common factors and factor loading >0.4 was adopted to determine
which items to include.

Internal consistency was considered adequate if Cronbach’s alpha was between 0.70 and
0.95.[34]

Spearman’s rank correlation coefficient between total PCAM scores and
complexity/burden as measured by VAS examined criterion validity and how closely the scale
correlated with the physicians’ general impressions.[35]

All statistical analyses were performed using STATA/SE version 14.0[36,37] and Mplus

version 8.4.[38,39] P-values <0.05 were considered statistically significant.

Ethical considerations

The research protocol for the first phase was approved by the Ethics Committee of The
Jikei University School of Medicine (ethics number: 28-365 [8608]). The research protocol for
the second phase was approved by the Ethics Committee of The Jikei University School of

Medicine (ethics number: 29-229 [8845]) and Tokyo Hokuto Health Co-operative (ethics number:
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89). The principal investigator (RM), who was not associated with any of the three family
physician teaching clinics, fully explained the content of this study to all subjects; they then

provided written informed consent to participate.

Patient and public involvement
This study was conducted without patient or the public involvement: they had no role in the study
design; the data analysis, and interpretation; the manuscript preparation and reviewing; or the

decision to submit the manuscript.

RESULTS
Japanese translation and cultural adaptation by cognitive debriefing

After the Japanese forward and backward translation process, cultural adaptation was
conducted by interviewing one female and four male physicians between April 27" and May 18,
2017. These five physicians’ median (interquartile range, IQR) age and years of experiences as a
primary care physician were 37 (34-38) and 12 (10—-14) years, respectively. The median interview
time (IQR) was 51 (17-55) minutes. The physicians pointed out 34 parts that required
improvement; modification of these parts was subsequently discussed by the researchers. For
example, the wording of the sample questions to patients in the user guide was changed from a
literary to a colloquial style to make them easier to understand. Terms with the same
pronunciation but different Chinese characters with different meanings were changed to avoid
confusion. Twelve of the 34 modified parts were back-translated to minimize possible loss of the
original meaning caused by the modification. Three were back-translated into exactly the same
as the original English text; four in the PCAM and five in the user guide were confirmed and
accepted by the original authors. Finally, the Japanese version of PCAM (online supplementary

file A) and its user guide (online supplementary file B) were developed.
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1
2
3
4
Z 1  Evaluation of validity and reliability
7
8 2 A total of 298 eligible patients were recruited: 100 at Kitaadachi-seikyo Clinic, 101 at
9
10 3  Seikyo-ukima Clinic, and 97 at Musashikoganei Clinic. Physicians missed out the entire PCAM
11
12 4  in four patients and part of it in one patient, which led to a total of 293 patients included in the
13
14 5  final analysis. Patient characteristics and main diseases are shown in Table 1 and Table 2.
15
16 6
17
18 7  Table 1. Patient characteristics
19
;? Age, mean (SD), years 72.4 (11.4)
22 Women, n (%) 164 (56.0)
iy Married, n (%) 178 (60.8)
25 Household composition, n (%)
26
27 Single 70 (23.9)
;g Married couple 92 (31.4)
30 Other 131 (44.7)
;; Living arrangements, n (%)
33 Living alone 70 (23.9)

4 ..
25 Cohabiting 223 (76.1)
36 Home ownership, n (%)
37
38 Owned 177 (60.4)
23 Rented 116 (39.6)
41 Years of residence, mean (SD), years 28.4 (17.4)
jé Employment status, n (%)
44 Full-time employment 45 (15.4)
45
46 Part-time employment 28 (9.6)
47 Unemployment/Homemaker 166/36
48
49 (56.7/12.3)
g? Other 18 (6.1)
52 Academic background, n (%)
- Junior high school 85 (29.0)
55 High school 107 (36.5)
56
57 Junior college/Vocational school 51(17.4)
gg University 44 (15.0)
60
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Graduate school 6 (2.0)
Insurance copayment, n (%)

0% 27(9.2)

10% 134 (45.7)

20% 32 (10.9)

30% 100 (34.1)
CCI, mean (SD) 0.88 (1.4)

SD, standard deviation; CCI, Charlson Comorbidity Index.

Table 2. Main diseases diagnosed among patients

Classification of main diseases, n (%)

Infectious and parasitic diseases 1(0.3)
Neoplasms 11 (3.8)
Diseases of the blood and blood-forming organs and certain disorders 4 (1.4)
involving the immune mechanism

Endocrine, nutritional and metabolic diseases

Total 73 (24.9)

Diabetes mellitus 49

Dyslipidemia 18
Mental and behavioral disorders

Total 15 (5.1)

Vascular and unspecified dementia 10
Sleep-wake disorders 4(1.4)
Diseases of the nervous system 8(2.7)

Diseases of the circulatory system

Total 137 (46.8)
Hypertension 111
Heart failure 20

Diseases of the respiratory system

Total 11 (3.8)
COPD 6
Asthma 4

Diseases of the digestive system
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Total 12 (4.1)
GERD 6
IBS 1
Diseases of the skin and subcutaneous tissue 4(1.4)

Diseases of the musculoskeletal system and connective tissue

Total 10 (3.4)

Osteoporosis 7
Diseases of the genitourinary system 2(0.7)
Injury, poisoning and certain other consequences of external causes 1(0.3)
Total 293 (100)

COPD, chronic obstructive pulmonary disease; GERD, gasoesophagial reflux disease; IBS,

irritable bowel syndrome.

The mean (standard deviation, SD) PCAM score was 16.5 (5.1) and the median (IQR)
score was 15 (13—18). As shown in Figure 1, the distribution of total PCAM scores was skewed

to the right with a floor effect.

Confirmatory and exploratory factor analysis

Confirmatory factor analysis using the model described in our previous study revealed
the following indices for model fit: CFI=0.663, SRMR=0.104, and RMSEA=0.134.

Because the indices did not meet the criteria of good fit, exploratory factor analysis was
performed. Parallel analysis suggested a maximum of six common factors. However, because the
four- to six-factor models included a common factor that comprised one item, a three-factor model
was employed. The items “Physical health needs,” “Physical health impacting mental well-being,”
“Other mental well-being concerns,” and “Daily activities,” which focus on physical and mental

well-being, contributed to the first factor, termed “Personal well-being.” The items “ Social

network,” “Health literacy,” and “Engagement in discussion,” which focus mainly on interaction

with social networks and health care professionals, contributed to the second factor, termed
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“Social interaction.” The items “Home environment,” “Other services,” and ‘“Service
coordination,” which focus on patients’ needs arising in the home environment and satisfied with
social services, contributed to the third factor, termed “Needs for care/service.”

However, the two items “Lifestyle impacting mental well-being” and ‘“Financial

resources” were not included due to a factor loading less than 0.4 (Table 3).

Table 3. Exploratory factor analysis of the Japanese version of the Patient Centered

Assessment Method (PCAM)

Page 16 of 38

First factor Second factor Third factor

Health and well-being

Physical health needs 0.527 0.165 0.017

Physical health impacting mental well-being 0.622 0.009 0.114

Lifestyle impacting mental well-being 0.099 0.144 0.083

Other mental well-being concerns 0.667 —0.022 0.094
Social environment

Home environment 0.327 0.111 0.433

Daily activities 0.659 0.010 0.084

Social network 0.369 0.426 0.094

Financial resources 0.307 0.120 0.236
Health literacy and communication

Health literacy 0.063 0.862 0.015

Engagement in discussion -0.141 0.806 0.099
Service coordination

Other services 0.020 0.056 0.915

Service coordination 0.014 0.086 0.885

Cronbach’s alpha of PCAM was 0.86, and that of the three factors: “Personal well-being,”
“Social interaction,” and “Needs for care/service were 0.77, 0.78 and 0.89, respectively.
The correlation between PCAM and VAS (complexity and burden) is shown in Figure 2.

Spearman’s rank correlation coefficients between PCAM scores and VAS were 0.51 for

15
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complexity (p<0.001) and 0.41 for burden (p<0.001). There were 42 patients (14.3% of total
patients) with PCAM scores more than the mean score of 16.5 but with complexity scores less
than the mean score of 20.8. Moreover, Spearman’s rank correlation coefficient between

complexity and burden was 0.77.

DISCUSSION

In this study, a Japanese version of the PCAM and its user guide were developed through
a process of translation, back-translation, and cognitive debriefing. Then, the structural validity
of the Japanese version of the PCAM was assessed through exploratory factor analysis, which
revealed the three new factors of “Personal well-being,” “Social interaction,” and “Needs for
care/service,” although confirmatory factor analysis using the model described in our previous
study showed the model fit to be poor. Cronbach’s alpha of PCAM, “Personal well-being,”
“Social interaction,” and “Needs for care/service” were all high. Additionally, the total PCAM
score was moderately correlated with complexity and burden as assessed by VAS, indicating that
criterion validity was established to some extent.

This study showed a three-factor structure that differed from that of our previous study,
this difference presumably being attributable to differences between the clinical settings. Our
previous study was conducted in the secondary care setting and the participants were inpatients
of an acute hospital,[21] whereas the current study was in the primary care setting. For example,
one difference was that the mean (SD) CCI score was 0.9 (1.4) in the present study, which was
lower than that of 2.0 (2.2) in our previous study[21] with higher biomedical complexity.
Furthermore, the mean (SD) age of patients in our previous study, 77.4 (11.9) years, was higher
than that of the current study. In terms of factor structure, patients with greater physical health-
related needs are likely to have greater needs for care and services, which could result in
hospitalization in the secondary care setting. Thus, the “Medicine-oriented” factor in the previous

study includes both the item “Physical health needs” and items that are included in the “Needs

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

BMJ Open

for care/service” factor in the present study. Conversely, in the primary setting, such needs for
care and services may not be identified because the patients have fewer physical health-related
needs. Therefore, the item “Physical health needs” was not included in the same factor as items
that are included in the “Needs for care/service” factor. Rather, the item “Physical health needs”
was treated as a component of physical well-being and therefore included in the “Personal well-
being” factor in the present study. Additionally, the “Patient-oriented” factor in the previous study
includes the items “Physical health impacting mental well-being,” “Other mental well-being,”
“Daily activities,” “Social network,” “Health literacy,” and “Engagement in discussion,” whereas
these items were divided into two factors, “Personal well-being” and “Social interaction,” in the
present study. This is probably because primary care physicians take care of people in the
community and focus more on assessing their patients from social perspectives. In contrast, social
aspects of hospitalized patients are less important in the secondary setting, where social aspects
are combined with biopsychological factors in the “Patient-oriented” factor in the previous study.

The extraction of “Social interaction” and “Needs for care/service” from “Personal well-
being”, which is mainly related to physical and psychological well-being, was of particular
importance. “Social interaction” includes items regarding “Social network™ and “Health literacy
and communication.” Health literacy is the cognitive and social ability to obtain, understand,
assess, and use information that is essential for good health,[40] and consists of basic/functional,
communicative/interactive, and critical literacy;[41] in particular, communicative/interactive
literacy is necessary for active participation in social networks. Therefore, it was consistent and
reasonable to extract issues related to both social network and health literacy/communication as
a common factor. On the other hand, “Needs for care/service” includes items regarding “Home
environment” and “Service coordination.” The PCAM evaluates “Home environment” in terms
of safety and stability.[21] In Japan, the population is rapidly aging, causing many related
problems. For example, older adults are obliged to take care of their old spouses. The numbers of

households with a single older adult and solitary deaths are increasing.[42,43] These problems
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that are attributable to an unsafe or unstable home environment, which may be solvable with
nursing care and social welfare interventions, are assumed to be strongly associated with “Service
coordination.”

However, two items, “Lifestyle impacting mental well-being” and “Financial resources”,
had insufficient factor loading less than 0.4 and were not included in the three factors. The
exclusion of the former item presumably resulted from the fact that 60 percent of all patients had
lifestyle diseases such as diabetes mellitus, dyslipidemia, and hypertension, which were generally
well-controlled at the participating clinics; therefore, the impact of a patient’s lifestyle on these
diseases might have been underestimated. Additionally, severely alcoholic patients and drug
abusers were possibly referred to specialized facilities, which could also have resulted in
underestimation of this item. The exclusion of the latter item presumably resulted from the fact
that copayment of medical expenses is at most 30% under the Japanese universal health insurance
coverage system and 0% under the welfare system;[44,45] hence, few patients were likely
troubled with financial problems due to healthcare. Moreover, previous research revealed that
financial topics are taboo and inappropriate for discussion with healthcare providers;[46]
therefore, this question might not have been answered accurately. In the Japanese version of
PCAM, these items were not intentionally excluded in consideration of the fact that the overall
Cronbach’s alpha was 0.86, which indicates a high internal consistency without exclusion of these
items. The fact that lifestyle-related and economic problems negatively influence physical and
psychological conditions is established.[47,48] These two items should therefore not be excluded
at this stage; further cautious and prudent research is required to determine how best to accurately
score and include them.

This study also showed a floor effect in the distribution of PCAM scores, whereas our
previous study did not. The large number of patients, in fact, had low patient complexity; however,
physicians might not be able to distinguish detailed factors related to subtle patient complexity

due to limited consultation time.
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The correlation between total PCAM scores and complexity/burden as assessed by the
VAS was found to be moderate. Although complexity and burden were separately assessed to
prevent physicians from confusing these two variables, Spearman’s rank correlation coefficient
between complexity and burden was high. This indicates that physicians do not regard complexity
as an objective index, but rather handle it as subjective feeling, or burden. Furthermore, patients
that physicians regarded as being not complex were found to have somewhat high PCAM scores,
even though physicians working at family physician teaching clinics are generally well trained to
see patients from biopsychosocial perspectives. Accordingly, PCAM can more objectively and
precisely identify patient complexity than skilled physician’s intuition.

There are some limitations in this study. First, only three clinics in urban areas in Tokyo
were included as study settings, which could have limited the generalizability of our findings.
Second, inter-rater variability of PCAM scores was not evaluated. Patients were not assessed by
two physicians because they usually visited the same primary care physician. We considered it
would be unethical to force them to see an unfamiliar physician and undergo another PCAM
assessment due to their temporal, economic, and psychological burden. Moreover, some of the
clinics had only one physician on service at a time. As a result, PCAM scores might have been
over- or under-estimated. However, a Japanese version of PCAM is necessary for healthcare
providers to address biopsychosocial problems without language barriers, which outweighs the

above study limitations.

CONCLUSION

The Japanese version of PCAM and its user guide were developed Japanese translation
and cultural adaptation by cognitive debriefing. PCAM was found to be a valid and reliable tool
to assess patient complexity in the primary care setting in Japan. Additionally, although the

correlation between total PCAM scores and complexity/burden as assessed by the VAS was

moderate, PCAM can more precisely identify patient complexity than skilled physician’s intuition.
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Figure 1. Distribution of total scores of PCAM. PCAM, Patient Centered Assessment Method.

Figure 2. Correlation between PCAM scores and complexity/burden level measured by VAS.

PCAM, Patient Centered Assessment Method; VAS, Visual Analog Scale.
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-§@ctional studies
. . |
Section/Topic #t em Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1,3
=]
(b) Provide in the abstract an informative and balanced summary of what was done and what wasgound 3
Introduction §
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported S 5,6
Objectives 3 State specific objectives, including any prespecified hypotheses § 6
o
Methods §
Study design Present key elements of study design early in the paper 2 3,6,7
(@]
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, folBw-up, and data 6-8
0
collection =
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants g 7
=
o
@
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Gige diagnostic criteria, if 8,9
applicable E
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measure%ent). Describe 6-8
S
measurement comparability of assessment methods if there is more than one group >
Bias 9 Describe any efforts to address potential sources of bias ) 6,7
'_\
Study size 10 | Explain how the study size was arrived at N 9,10
N
Quantitative variables 11 | Explain how quantitative variables were handled in the analyses. If applicable, describe which grogpings were chosen and 10
N
why g
Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding ‘:éb 10
(b) Describe any methods used to examine subgroups and interactions ; n/a
g
(c) Explain how missing data were addressed o 12
(d) If applicable, describe analytical methods taking account of sampling strategy 3 n/a
(=3
(e) Describe any sensitivity analyses = n/a
Results é
=
=
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Y
o
N
1 Q
(=)
2 Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examin&Jl for eligibility, 11,12
N
i confirmed eligible, included in the study, completing follow-up, and analysed 3
5 (b) Give reasons for non-participation at each stage S 12
6 (c) Consider use of a flow diagram 4; n/a
; Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on ﬁ(posures and potential 12-14
9 confounders U
10 (b) Indicate number of participants with missing data for each variable of interest N n/a
11 Outcome data 15* | Report numbers of outcome events or summary measures S 14-16
1; Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precisiog (eg, 95% confidence n/a
14 interval). Make clear which confounders were adjusted for and why they were included =3
15 (b) Report category boundaries when continuous variables were categorized § n/a
1? (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful tin'% period n/a
(@]
18 Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 3 n/a
19 Discussion <l
;? Key results 18 | Summarise key results with reference to study objectives 5_ 15-16
22 Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Dlscugs both direction and 19
23 magnitude of any potential bias
;4 Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of @alyses, results from 16-19
o
22 similar studies, and other relevant evidence 3
27 Generalisability 21 | Discuss the generalisability (external validity) of the study results S 19
P
;g Other information E
30 Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for'_t:\he original study on 20
31 which the present article is based §
N
32 i
33 - . . , . . e . .
34 *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in ¢ghort and cross-sectional studies.
@
35 2
36 Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published exan'gﬂes of transparent reporting. The STROBE
37 checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine&rg/, Annals of Internal Medicine at
[
gg http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.sgobe-statement.org.
<
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