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Abstract

Background: Identification of the service competences of family physicians is central to ensuring high-quality
primary care and improving patient outcomes. However, little is known about how to assess the family physicians’
service competences in primary care settings. It is necessary to develop and validate a general model of core
competences of the family physician under the stage of construction of family doctor system and implementation
of ‘Internet Plus Healthcare’ service model in China.

Methods: The literature review, behavioural event interviews, expert consultation and questionnaire survey were
performed. The scale’s 35 questions were measured by response rate, highest score, lowest score, and average
score for each. Delphi method was used to assess content validity, Cronbach’s α to estimate reliability, and factor
analysis to test structural validity. Respondents were randomly divided into two groups; data for one group were
used for exploratory factor analysis (EFA) to explore possible model structure. Confirmatory factor analysis (CFA) was
then performed.

Results: Effective response rate was 93.56%. Cronbach’s α coefficient of the scale was 0.977. Factor analysis showed
KMO of 0.988. Bartlett’s test showed χ2 of 22 917.515 (df = 630), p < .001. Overall authority grade of expert
consultation was 0.80, and Kendall’s coefficient of concordance W was 0.194. By EFA, the five-factor model was
retained after thorough consideration, and four items with factor loading less than 0.4 were proposed to obtain a
five-dimension, 32-item scale. CFA was performed on the new structure, showing high goodness-of-fit test (NFI =
0.98, TLI = 0.91, SRMSR = 0.05, RMSEA = 0.04). Overall Cronbach’s α coefficients of the scale and each sub-item were
greater than 0.9.

Conclusions: The scale has good reliability, validity, and credibility and can therefore serve as an effective tool for
assessment of Chinese family physicians’ service competences.
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Introduction
Facing with the challenges posed by ageing and increas-
ing global healthcare demand, there has been an increase
in the emphasis placed on the importance of primary
care models that can provide continuous, coordinated,
and comprehensive care services for individuals and
families [1]. As the comprehensive health service pro-
vider in communities, family physicians have played a
critical role in public health worldwide [2].The family
doctor system is also the most effective approach to
achieving universal health coverage and the foundation
of health system globally [3, 4]. Being different with spe-
cialists who practice in hospitals, family physicians often
manage patients’ health in teams, providing a full-life
primary healthcare service including basic medical care,
establishment and management of health records, health
management of patients with chronic diseases, children’s
vaccination, maternal healthcare, and prevention and con-
trol of infectious diseases (e.g. tuberculosis, AIDS) [5, 6].
Therefore, family physicians have to have comprehensive
medical knowledge and can provide comprehensive, con-
tinuous, timely, personalized medical services [7, 8].
The family doctor system in developed countries such

as the United Kingdom, the United States of America,
Canada, Australia, and Japan has well developed [2, 9].
The system of ‘health service gatekeeper’ have provided
useful experience for the Chinese medical reform. In re-
sponse to the challenges of an ageing population, high
incidence of chronic diseases, and rising medical costs,
the Chinese government has been implementing strat-
egies to strengthen primary health care: establishing a
primary medical care service infrastructure and driving
the development of a family doctor system. In 2011, the
State Council (the main national administrative govern-
ment body) proposed Guiding Opinions on Establishing
a General Practitioner System, following the Notice on
Issuing and Pushing Forward the Guiding Opinions on
Promoting Family Physicians’ Contract Services in 2016.
These policies put forward new requirements for pri-
mary health care systems, especially family doctors. It is
expected that family physicians who serve as health gate-
keepers for residents are mainly working at grassroots
medical institutions, such as community health centres
and village health facilities. Alongside the development
of family physician system, the government is also pro-
moting application of health information technology
(HIT) in family doctor services (electronic health re-
cords, online medical consultation, remote consultation,
and medical information inquiry) as an important part
of ‘Internet Plus Healthcare’ plan in China. According to
the Healthy China 2030 Blueprint released by the Party
Central Committee and the State Council in October
2016, efforts will be made to foster new industries, new
forms and models of business in the health sector and to

develop Internet-based health services to promote ‘Inter-
net Plus Healthcare’ [10]. Implementation and applica-
tion of electronic health records (EHRs) and other HIT
has been shown to facilitate primary care practice trans-
formation, which has changed service delivery and led to
higher requirements for service competences of family
physicians [5, 6]. Therefore, family physicians face the
dual challenge of increasing service volume and chan-
ging the service model. In China, however, due to the
short history of primary care doctors, primary care is a
relatively new discipline in medical schools in China.
Many family doctors have been transferred form hospital
specialists and need appropriate training in family medi-
cine or general practice. In addition, identification of the
service competences of family physicians are central to
ensuring high-quality primary care and improving patient
outcomes [11, 12]. Scientific evaluation of family physi-
cians’ service competences is a necessary preliminary to
improving them, and a reliable, credible, valid evaluation
scale is therefore essential [13]. It can help primary health-
care managers to develop targeted training and improve
incentive mechanism for family physicians. Some studies
noted that tools to identify the competencies for family
physicians required to address the local community’s
health needs should be developed [3, 14].
Although several survey tools exist to measure a particu-

lar aspect of a family doctor’s ability based on replicating
ideas from high-resource settings (e.g. communication
skills, diagnostic ability) [15, 16], rather than comprehen-
sive ability that meet the community’s needs. Existing
methods of assessing family doctors’ ability are also not
targeted toward family doctors in particular [17–19].
Therefore, this study proposes a conceptual framework to
evaluate service competences of family physicians in the
context of developing ‘Internet Plus’ family doctor service
in China. Based on a literature review, assessment scales
applicable to Chinese family physicians’ service compe-
tences are developed and empirically validated.

Methods
Scale development
Initial competence assessment items in four-dimensional
framework were developed in three phases. First, based on
Competency Onion Model [20], a comprehensive litera-
ture review was performed. Web of Science Core Collec-
tion, MEDLINE, and PubMed databases and China
National Knowledge Infrastructure (CNKI) were searched,
and Google search engine was further employed using key
words of family medicine, family physician, family doctor,
competence, competency, and competency model for the
period of January 2000 to December 2017, both in English
and Chinese. The searching strategy also included manual
search of journals, grey literature, and references of in-
cluded articles. Inclusion criteria were as follows: the
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content of the article is related to the competence/
ability/performance/skills of the family physician. Ex-
clusion criteria were as follows: being presented in
congress, letter to editor, and case report, and not
mentioning any contents about competence/ability/
performance/skill. Initial searches identified 228 re-
cords, of which 207 were excluded after excluding in-
consistent and duplicated cases. After excluding
inconsistent and duplicated cases, 21 articles were fi-
nally included. Manual search revealed two thesis and
two industry reports. The final number of assessed
resources was 25. In this phase, with considering the
context and content of current services provided by
Chinese family physicians, the instruments used to as-
sess family physicians’ service competency models in
different countries and regions (such as Canada [21],
South Africa [22], the United States of America [23],
and European [24, 25]) were combed thoroughly to
develop a list of four-dimension (46 items) initial
competency elements of family physicians: service
skills, professionalism, interpersonal communication
and teamwork skills, and personal traits. Second, the
achievement orientation of family physicians at differ-
ent levels of performance was studied by structural
interviews and behavioural event interviews (BEIs).
The BEIs is a technique to identify the competencies
needed to perform a job in a proper manner. The
BEIs is focused on the events of interviewees as well
as their opinions and concerned with the interviewees’
own insights into certain occurrences [26, 27]. Under
the STAR (Situation, Task, Action, Result) principle
of the BEIs [28], interviewees were asked to recall
and share key examples and information of fulfilling
and frustrating moments (as positive and negative
outcomes, respectively) at work. Based on the
principle of data saturation [29], 32 general practi-
tioners/family physicians from Zhejiang province and
Guangdong province were interviewed in depth. The
positive and negative outcomes were compared separ-
ately, and then, the competency elements were ex-
tracted based on separate recordings from
interviewees in excellent performance group and a
general performance group. Then, the potential com-
petency items were then modified on this basis of
identifying unique traits of outstanding performance.
Third, based on the literature review and interviews,
two rounds of expert consultation were conducted to
test the content validity (dimensions, items, language)
of the scale, with 20 experts from different fields. The
specialties of the experts included management, edu-
cation, and scientific researchers on primary care. Ac-
cording to these consultations, the items were
modified mostly in minor ways. All the interviews
were conducted in Chinese. Both of the BEIs and

expert interviews were digitally recorded and tran-
scribed and analysed in Nvivo11.0. The items that in-
terviewees suggested which were not applicable in the
context of primary care were dropped. According to
the results of interviews, we modified some items,
dropped items that were not relevant, and added
items that were considered important. Ultimately, a
35-item from four-factor questionnaire (Is the item
important for family physician competency model?)
was developed for inclusion and testing in a survey of
family physicians. Each question was scored using the
5-point Likert scale (1 = strongly disagree, 5 =
strongly agree).

Sampling and data collection
A questionnaire survey was conducted with family
physicians who gave their informed consent to par-
ticipate. The research object was family physicians in
Hangzhou and Shenzhen, where the family doctor
system is well developed. Hangzhou, in eastern China,
has nine administrative districts, 197 community
health service centres, and more than 1180 general
practitioners. The total number of residents who are
signing a contact with a family physician for health
services is 1.5 million. Shenzhen, in southern China,
has 10 administrative districts, more than 600 com-
munity health service centres, and 3843 family doc-
tors for a total of 3.8 million residents who are
signing with a family physician. First, two districts
from nine districts in Shenzhen and 10 districts in
Hangzhou were selected. Second, all the 30 commu-
nity health service centres in the four districts were
included. Systematically, from June to December
2018, the face-to-face interviews of all family who
met the inclusion criteria of the survey were con-
ducted by four trained investigators in every commu-
nity health service centre included in this study. The
inclusion criteria of participants were as follows: in-
formed consent and 1 year of work experience as
family physician in community health service centre.

Data analysis
Item analysis was used to verify and analyse responses
to each question (including ceiling/floor effects and
consistency/difference). Response rate, highest score,
lowest score, and average score were measured for
each question. Reliability, or credibility, refers to the
degree of consistency or stability of measurement; in
this paper, homogeneity reliability, that is, internal
consistency between scale items, was used, with Cron-
bach’s α, a common reliability index for Likert results
[30]. Validity refers to effectiveness: the degree to
which a measuring tool or method accurately mea-
sures what is required [31]. Factor analysis (Kaiser–
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Meyer–Olkin (KMO) value analysis and Bartlett’s
spherical test) was used to test the scale’s structural
validity. In general, the closer KMO is to 1, the more
the common factors among the variables, making
them more suitable for factor analysis. As a supple-
ment, Bartlett’s spherical test verified the correlation
matrix of each item: a significance level of 0.05 indi-
cates common factors among the correlation matrices
of each item in the scale [32].
Respondents were randomly divided into two groups.

The first group’s data were used for the EFA to explore
what possible scale structure would be appropriate.
Given the possibility of high correlations between vari-
ous factors, the rotation method was adopted to perform
orthogonal rotation processing, so that each item had a
large different factor loading in each common factor,
which was beneficial to identify the common factors. To
ensure item differentiation, questions were selected
based on the factor loading of each item in each com-
mon factor: items with factor loading of 0.4 or above
were retained to ensure identification of the item, which
helped distinguish scale structure more clearly. Items
with factor loading less than 0.4 were excluded. Three
criteria were used to determine possible dimensions: (1)
eigenvalue of the factor was higher than the average
eigenvalue, (2) the apparent turning point occurred in
the gravel map, and (3) there were more than two items,
and factor fit was above 0.4 [30].
EFA was followed by CFA, using the remaining set of

samples that had been randomly selected for EFA. Chi-
squared test of goodness-of-fit (χ2/df), non-normed fit
index (NFI), standardized root–mean–square residual
(SRMSR), and root–mean–square error of approxima-
tion (RMSEA) were selected as indexes of goodness-of-
fit; NFI > 0.90, TLI > 0.90, and RMSEA < 0.08 indicate
acceptable fit. Cronbach’s α was utilized to test internal
consistency of potential factors; reliability is considered
acceptable if α ≥ 0.70. A p value of < 0.05 was consid-
ered statistically significant. We performed EFA and
CFA using Mplus version 8.0.01. All other analyses were
performed using R 4.0.0.

Results
BEIs
The 20 BEIs generated 40 outcomes respectively: 20
positive results (successful events) and 20 negative re-
sults (failure events). The transcriptions in Chinese total-
ized 9452 words. The data were coded through
highlighting passages of text according to the research
questions posed. There were 125 open codes that 71
codes were extracted from positive outcomes, and 54
codes from negative outcomes. The coding results sug-
gested that most of the elements of competence men-
tioned in the coding data were consistent with the

results of literature review. In addition, we found that
the family physicians with outstanding performance
were pronounced to mention some keywords about
‘online-healthcare service’. Therefore, we added four
items: ‘Online health education’, ‘Online health pro-
motion’, ‘Online health guide’, and ‘Online informa-
tion exchange’.

Expert consultation
The experts mentioned that ‘Preventive medical service’
is a broad concept as a part of public health sciences in-
cluding some items in the same dimension, such as
‘Health education’ and ‘Health management’. Therefore,
experts suggested that the item ‘Preventive medical ser-
vice’ should be modified to ‘Disease surveillance’.
In addition, the experts advised that item of ‘under-

standing and implementation of primary healthcare reg-
ulations’ and ‘frontier understanding of industry
dynamic’ should be included in the dimension of ‘Service
skills’ and ‘Professionalism’, respectively.
Based on the experts’ comments, because the concept

of the two items ‘Pursuit of progress’ and’ Learning and
development’ in the dimension of ‘Professionalism’ was
relatively repetitive, these two items should be merged
into one item as ‘Pursuit of progress and development’.
The experts suggested that the item ‘achievement ori-

ented’ was not the necessary element of the competences
for family physicians; furthermore, it was considered a
difficult concept to evaluate. Therefore, it was excluded
from the competency model. Table 1 shows the compe-
tency model, which contains a total of 35 competency
elements and definitions from four dimensions for Chin-
ese family physicians.

Respondents and questions
A total of 450 family physicians were surveyed, with a
93.36% response rate. Eight invalid questionnaires (miss-
ing information or incomplete) were excluded. The ef-
fective rate of the questionnaire was thus 98.22%. A
descriptive analysis of the characteristics of respondents
was carried out: 76% were women, 55.4% were in the
30–39 age group, 79% had a bachelor’s degree, 62.2%
had worked for more than 10 years, and 68% had a dep-
uty senior title or higher. In China, the professional titles
of doctors are junior (physician, physician/resident),
intermediate (attending physician), deputy senior (dep-
uty chief physician), and senior (chief physician).
Most of the respondents completed the questionnaire

within 15min, with an average completion time of 8
min. The average answer score of the 35 statements
from the 442 subjects was 3.70 (SD = 0.84). Of these,
the rate of strongly disagree ranged from 0.90 to 5.66%,
whereas the rate of strongly agree ranged from 8.82 to
31.90% (Table 2).
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Table 1 Key elements for the evaluation of family physician service competence under the background of Internet Plus

Dimensions Elements Definition

1. Service skills 1a. General medical service Basic general clinical medical expertise
and skills in diagnosis and treatment

1b. Health
management service
for special population

Healthcare knowledge and skills in
health management and holistic
health services for children, women,
the elderly, and patients with chronic
diseases in the community

1c. Health education service Education skills with knowledge of
disease prevention and health
promotion

1d. Management of
infectious patients

Skills in managing people with
infectious diseases such as
tuberculosis and AIDS in the
community

1e. Rehabilitation service Skills in developing the rehabilitation
medical plan and providing
rehabilitation knowledge for patients
with physical impairments in the
community

1f. Disease surveillance Ability to continuously monitor the
high-risk population for specific
diseases (e.g. hypertension/diabetes/
asthma/influenza) in the community

1g. Referral coordination Coordinated ability to make accurate
referrals to level 2 and 3 hospitals
based on the patient’s condition and
the expertise of the superior hospital
specialist

1h. Using telemedicine system Skills in handling equipment such as
telemedicine

1i. Using two-way referral
information system

Proficiency in the use of a two-way
referral information system

1j. Online health education Skills in educating patients and their
families through information
technology tools such as apps

1k. Online health promotion Skills in helping patients manage their
own health using information
technology tools such as apps

1l. Online health guide Skills in providing health guidance for
patients and their caregivers using the
Internet

1m. Online information
exchange

Ability to use the Internet to exchange
information

1n. Understanding and i
mplementation of primary
healthcare regulations

Achieve in their efforts to ensure that
they are aware of and take steps to
comply with relevant laws, policies,
and regulations

2. Professionalism 2a. Frontier understanding
of industry dynamic

Accurate and timely understanding of
the latest developments of and concepts
related to Internet Plus family doctor

2b. Professional interest
and recognition

Have a strong interest and enthusiasm
in the work of family physicians and be
proud of this work

2c. Industry self-discipline Standardize and regulate your own
behaviour and do not violate industry
or work rules and regulations

2d. Pursuit of progress
and development

Work hard, do not be satisfied with the
status quo, and actively learn new
knowledge and skills to help yourself
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Table 1 Key elements for the evaluation of family physician service competence under the background of Internet Plus (Continued)

Dimensions Elements Definition

improve and develop

2e. Spirit of service Have the will and determination to
serve patients in the community and
protect the health of residents

2f. Respect the patient’s
right to know and privacy

Protect patient privacy and respects the
right of patients and their families to
know about their conditions

2g. Collect and process
nformation

Have the ability to collect work-related
information (the health problems of the
local community and other community-
based resources and services) promptly
and to accurately analyse and process
the information

2h. Work under stress Effectively relieve stress and handle
work when facing external pressures
and setbacks

2i. Time management Have the ability to rationally allocate
and utilize your time to effectively
achieve the goals

3.Interpersonal
communication and
teamwork skills

3a. Communicate with
patients

Fully communicate with patients to
understand their personal, family,
community, and social background

3b. Doctor-patient
decision-making

Promote and encourage patients’
motivation and initiative and empower
patients and their families to participate
in and develop treatment plans for self-
health needs

3c. Meet the needs of patients Have the ability to discover the
psychological state and needs
of patients and residents

3d. Team communication
and collaboration

Communicate with, understand, and
support team members to serve the
team’s goals together

3e. Actively seek help Seek help and promptly solve
problems that cannot be solved
independently at work

3f. Organizational and
coordination capabilities

Have the ability to allocate resources
according to work tasks, and control
and coordinate normal operation of
activities

4. Personal traits 4a. Patience Patiently respond to the questions
and requirements from patients and
residents, and resolve them actively

4b. Empathy Understand the feelings of others, think
and deal with the problems from the
perspective of patients and residents,
and be willing to take the time to care
for and understand the patients

4c. Grittiness The family physician has perseverance
and passion for long-term goals

4d. Influence Have the ability to use professional
knowledge and facts to persuade
others and influence their views or
decisions

4e. Responsibility Have a sense of responsibility

4f. Decisiveness Quickly make judgments and make
correct decisions about what happens
at work
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Reliability and validity analysis
The reliability analysis of the scale data was carried out
with all 35 service competence evaluation items in-
cluded. The Cronbach’s α coefficient was 0.977, indicat-
ing that the scale was very credible. The factor analysis
of the scale showed that the KMO value was high, at
0.988, indicating many common factors among the vari-
ables. According to Bartlett’s spherical test, the χ2 value
was 22 917.515 (df = 630), p < 0.001, suggesting com-
mon factors among the correlation matrices, making the

scale suitable for factor analysis. The survey scale thus
exhibited high structural validity.
Correlations between each of the 35 items and their

theorized domain based on the initial family physician
competency model were all stronger than correlations
between each individual item and the other three
domains.
The content validity of the scale was judged according

to the Delphi method. The overall authority grade of ex-
pert consultation was 0.80, and the response rates of the

Table 2 Family physician competency model questions and response characteristics (n = 442)

Items Mean SD Strongly disagree (%) Strongly agree (%)

1a. General medical service 3.96 0.84 1.81 15.16

1b. Health management service for special population 3.88 0.85 2.04 15.84

1c. Health education service 3.82 0.73 2.26 14.71

1d. Management of infectious patients 3.79 0.71 2.94 14.93

1e. Rehabilitation service 3.58 0.84 3.39 16.29

1f. Disease surveillance 3.55 0.65 3.85 13.57

1g. Referral coordination 3.71 0.84 2.49 14.48

1h. Using telemedicine system 3.75 0.76 2.71 15.16

1i. Using two-way referral information system 3.59 0.84 2.04 15.38

1j. Online health education 4.17 1.26 1.36 27.83

1k. Online health promotion 3.56 0.86 3.62 16.52

1l. Online health guide 4.18 1.36 1.13 31.90

1m. Online information exchange 3.39 0.78 4.75 14.48

1n. Understanding and implementation of regulations 3.37 0.75 5.20 13.57

2a. Frontier understanding of industry dynamic 3.41 0.71 4.30 13.35

2b. Professional interest and recognition 3.42 0.74 4.52 14.48

2c. Industry self-discipline 4.32 1.15 0.90 30.77

2d. Pursuit of progress and development 3.54 0.77 3.39 12.44

2e. Spirit of service 3.77 0.76 2.71 13.35

2f. Respect the patient’s right to know and privacy 3.80 0.75 2.71 14.03

2g. Collect and process information 3.72 0.72 2.49 12.90

2h. Work under stress 3.26 0.69 5.66 12.44

2i. Time management 3.74 0.76 4.75 15.84

3a. Communicate with patients 4.11 1.18 1.58 30.32

3b. Doctor-patient decision-making 3.61 0.80 3.17 15.16

3c. Meet the needs of patients 3.75 0.76 3.62 16.06

3d. Team communication and collaboration 3.72 0.76 2.49 14.93

3e. Actively seek help 3.21 0.77 5.43 8.82

3f. Organizational and coordination capabilities 3.65 0.81 3.17 12.67

4a. Patience 3.68 0.79 3.39 13.57

4b. Empathy 3.62 0.82 2.94 12.22

4c. Grittiness 4.11 1.16 2.04 28.96

4d. Influence 3.71 0.98 4.07 20.81

4e. Responsibility 3.75 0.84 3.17 18.10

4f. Decisiveness 3.23 0.74 4.98 12.44
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two rounds of consultation were 93.3% and 86.7%, re-
spectively. Kendall’s coefficient of concordance W was
0.194 (χ2 = 222.749, p ≤ 0.001). These results indicated
that the scale demonstrated good content validity.

Exploratory factor analysis
In this stage, 221 of the 442 respondents were randomly
assigned to the EFA group. According to the results for
model fit, the four-factor model showed the best fit
index; however, its factor structure was chaotic, and only
one item was loaded over factor four. The choice of
three- or five-factor model was therefore more appropri-
ate from the perspective of structural simplicity. In
addition, from the perspective of model fit index, it was
more appropriate to select a four- or five-factor model.
Five-factor model was retained after comprehensive
consideration.
The item combination of the five-factor model was

different from that of the original competency model
(Fig. 1). We labelled factor 1 as ‘Health service skills’
(items 1a, 1b, 1c, 1d, 1e, 1f, 1n); factor 2 as ‘Online
healthcare services’ (items 1g, 1h, 1i, 1j, 1k, 1l, 1m);
and factor 3 including eight items (items 2a, 2b, 2c,
2d, 2e, 2f, 2g, 2i) in the original dimension ‘Profes-
sionalism’ named ‘Professionalism’. In addition, factor
4 (including items 3a, 3b, 3c, 3d, 3f ) and factor 5
(including items 4a, 4b, 4c, 4d, 4e) were basically

consistent with the dimension ‘Interpersonal commu-
nication and teamwork skills’ and ‘Personal Traits’,
and hence, the two factors were named ‘Interpersonal
communication and teamwork skills’ and ‘Personal
Traits’, respectively.
After the exploratory factor analysis, five common

factors were extracted including 32 evaluation items,
which deviated from the hypothesis model (Table 3).
Therefore, the proposed initial hypothesis model was
revised based on the analysis results. The internal
consistency test was performed on the extracted com-
mon factors, which showed that the internal
consistency coefficients of the five common factors
were higher than 0.80, indicating that the evaluation
model had high reliability (Table 4).

Confirmatory factor analysis
In this study, the remaining 221 samples were ran-
domly selected for EFA models for CFA. The en-
dogenous latent variables (service competences) was
influenced by exogenous latent variables F1, F2, F3,
F4, and F5 while these exogenous latent variables
were measured by endogenous observational variables
such as items 1a–4e (Table 5). According to the fit
results, all fit indexes suggested that the model passed
the goodness-of-fit test (non-normed fit index = 0.98,
Tucker–Lewis index = 0.91, SRMSR = 0.05, and

Fig. 1 A diagram of competency model for family physicians in China. The code represents the meaning of the items specified in Table 5
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RMSEA = 0.04). According to the analysis results, the
Cronbach’s α coefficients for the scale and each sub-
item were greater than 0.9 (F1, Health service skills α
= 0.91; F2, Online healthcare services α = 0.94; F3,
Professionalism α = 0.92; F4, Interpersonal communi-
cation and teamwork skills α = 0.91; Factor 5, Per-
sonal traits α = 0.92), indicating that the data were
reliable.

Discussion
According to the results of the study, the Family Physi-
cians’ Service Competences Assessment Scale performed
well on acceptability, validity, and reliability. Therefore,
it can be considered a reliable, effective, scientific tool to
comprehensively assess the service competences of
Chinese family physicians in the developed urban re-
gions at the present stage.

Table 3 Exploratory factor analysis loadings of family physician competency model

Items EFA factors (n = 221)

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

1a. General medical service 0.504* − 0.018 0.496* − 0.010 − 0.009

1b. Health management service for special population 0.643* 0.187 0.268 0.013 − 0.048

1c. Health education service 0.668* 0.531* − 0.022 0.104 − 0.107

1d. Management of infectious patients 0.520* 0.487* 0.089 0.219 0.012

1e. Rehabilitation service 0.690* 0.105 0.074 0.333* 0.143

1f. Disease surveillance 0.773* 0.162 − 0.006 0.343* 0.135

1g. Referral coordination 0.462* 0.556* 0.261 − 0.009 0.141

1h. Using telemedicine system 0.291* 0.482* 0.219 − 0.048 0.158

1i. Using two-way referral information system 0.197* 0.731* 0.075 − 0.107 0.008

1j. Online health education 0.027 0.905* − 0.085 0.012 − 0.009

1k. Online health promotion 0.127 0.836* 0.021 0.143 − 0.016

1l. Online health guide − 0.052 0.965* − 0.043 0.135 − 0.157*

1m. Online information exchange − 0.025 0.987* − 0.056 0.14 − 0.109

1n. Understanding and implementation of regulations 0.976* 0.049 − 0.033 0.158 − 0.064

2a. Frontier understanding of industry dynamic − 0.097 0.043 0.414* 0.008 − 0.108

2b. Professional interest and recognition − 0.055 0.068 0.868* − 0.009 − 0.012

2c. Industry self-discipline 0.029 0.201 0.688* − 0.016 0.013

2d. Pursuit of progress and development − 0.081 0.330* 0.343* 0.382* 0.104

2e. Spirit of service 0.006 0.105 0.760* 0.159 0.219

2f. Respect the patient’s right to know and privacy − 0.005 − 0.167* 0.712* − 0.084 0.333*

2g. Collect and process information − 0.109 − 0.004 0.921* 0.093 0.343*

2h. Work under stress − 0.104 0.214* 0.236* 0.289* 0.372*

2i. Time management − 0.1 0.029 0.999* − 0.025 0.115

3a. Communicate with patients 0.12 0.058 − 0.069 0.796* − 0.133

3b. Doctor-patient decision-making 0.085 − 0.007 0.042 0.822* 0.266*

3c. Meet the needs of patients 0.045 − 0.049 0.026 0.866* − 0.054

3d. Team communication and collaboration 0.091 0.049 0.382* 0.804* 0.159*

3e. Actively seek help − 0.144 − 0.005 0.159 0.159* 0.066

3f. Organizational and coordination capabilities − 0.001 0.053 − 0.084 0.897* 0.472*

4a. Patience 0.050 − 0.072 0.093 0.115 0.848*

4b. Empathy 0.035 − 0.019 0.289* − 0.130 0.881*

4c. Grittiness − 0.066 0.064 − 0.025 0.066 0.902*

4d. Influence − 0.109 0.073 0.058 0.266* 0.945*

4e. Responsibility 0.05 0.036 − 0.004 − 0.054 0.290*

4f. Decisiveness 0.104 0.108 0.079 0.159* 0.119*

*p < 0.05
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Table 4 Fitting information indicators for EFA model

Factor χ2 df AIC BIC SRMR RMSEA(90% CI)

Two-factor 1000.805* 492 8256.088 8969.702 0.022 0.068(0.062, 0.074)

Three-factor 1156.078* 525 8523.641 9125.116 0.027 0.074(0.068, 0.080)

Four-factor 2163.850* 594 10 128.478 10 495.480 0.069 0.109(0.104, 0.114)

Five-factor 1410.474* 559 8907.160 9393.098 0.038 0.083(0.078, 0.088)

AIC Akaike information criterion, BIC Bayesian information criterion, SRMR standardized root–mean–square residual, RMSEA root–mean–square error
of approximation
*p < 0.05

Table 5 Factor loading estimates for CFA model and weights

Factors Items Standardized
factor load

S.E. Absolute influence
coefficient

Factor 1. Health service skills 1a. General medical service 0.913 0.034 0.85

1b. Health management service for special population 0.981 0.027 0.82

1c. Health education service 0.82 0.023 0.77

1d. Management of infectious patients 0.852 0.02 0.79

1e. Rehabilitation service 0.876 0.017 0.82

1f. Disease surveillance 0.891 0.015 0.83

1n. Understanding and implementation of regulations 0.815 0.024 0.76

Factor 2. Online healthcare services 1g. Referral coordination 0.862 0.018 0.8

1h. Using telemedicine system 0.85 0.02 0.79

1i. Using two-way referral information system 0.866 0.018 0.81

1j. Online health education 0.827 0.022 0.77

1k. Online health promotion 0.814 0.024 0.76

1l. Online health guide 0.836 0.021 0.78

1m. Online information exchange 0.819 0.023 0.76

Factor 3. Professionalism 2a. Frontier understanding of industry dynamic 0.837 0.021 0.78

2b. Professional interest and recognition 0.828 0.022 0.77

2c. Industry self-discipline 0.84 0.02 0.78

2d. Pursuit of progress and development 0.85 0.019 0.79

2e. Spirit of service 0.91 0.012 0.85

2f. Respect the patient’s right to know and privacy 0.898 0.014 0.84

2g. Collect and process information 0.874 0.017 0.81

2i. Time management 0.912 0.012 0.85

Factor 4. Interpersonal communication
and teamwork skills

3a. Communicate with patients 0.909 0.012 0.85

3b. Doctor-patient decision-making 0.924 0.011 0.72

3c. Meet the needs of patients 0.895 0.014 0.69

3d. Team communication and collaboration 0.921 0.011 0.71

3f. Organizational and coordination capabilities 0.943 0.008 0.73

Factor 5. Personal traits 4a. Patience 0.928 0.01 0.72

4b. Empathy 0.86 0.018 0.67

4c. Grittiness 0.926 0.01 0.72

4d. Influence 0.86 0.018 0.67

4e. Responsibility 0.88 0.016 0.68
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The final version of the scale has a total of 32 items
covering five dimensions: Health service skills, Profes-
sionalism, Interpersonal communication and teamwork
skills, and Personal traits. Although this deviates from
the initially hypothesized model, the five-dimensional
evaluation scale is more concise than the original model
and still conforms to the theoretical framework estab-
lished through literature review, BEIs, and expert con-
sultation. For example, factor 3, Professionalism; factor
4, Interpersonal communication and teamwork skills;
and factor 5, Personal traits, in the theoretical frame-
work remain unchanged, and although theoretical factor
1, Service skills, were divided into two factors, ‘Health
services skills’ and ‘Online healthcare services’, the ori-
ginal items were retained basically. Furthermore, with
the wide application of information technology in the
medical field, this change may emphasize the importance
of online service skills for family physician competences.
To date, the international research on the definition of

the service competences of family physicians has mainly
consisted of the 10-dimension framework of Gay, the
seven-dimension framework of the WHO, and the six-
dimension framework of WONCA [24, 25]. It was well
documented that the demands and challenges for family
physicians while working in new models of primary care,
which pursue ambitious goals to deliver timely, high-
quality, well-coordinated, patient-centred care. The core
elements of family physicians’ service competences
highlighted in the other studies [21–25] are basically
covered in our 32-item scale and include patient-centred
care, health promotion, disease prevention, teamwork,
and referral coordination. In addition, we have included
some competency evaluation elements for family physi-
cians who use the Internet and information technology
to provide services to patients, in accordance with the
actual situation in China (such as, skills in using the re-
mote medical system; two-way referral information sys-
tem; and Internet Plus approaches such as apps to
educate patients and their families with health know-
ledge; developing Internet Plus medical treatment to
help patients’ self-management; providing guidance on
rehabilitation for patients and their caregivers using the
Internet; and having accurate and timely understanding
of the latest developments and related concepts for
Internet Plus general practitioners). Some studies have
shown that in recent years, information technology has
become more and more widely used in medical services,
especially family doctor services [33, 34]. With the rapid
development of information technology, mastering the
relevant information technology knowledge to provide
higher-quality services for residents is a requirement and
challenge that family physicians have to face. Moreover,
distinct from other studies [21–23], our study has added
the dimension of ‘Personal traits’ to family physicians’

service competences. Numerous studies have suggested
that personal traits of doctors, such as patience and em-
pathy, have a significant influence on the quality of med-
ical services and patient outcomes [35–37]. Therefore,
our scale more comprehensively assesses the elements of
family physicians’ service competences than previous
tools.
Being consistent with other previous studies [21–23],

our study employed mixed methods (including literature
review, BEIs, questionnaire, and expert consultation) to
construct a general competency model of Chinese family
physicians. We collected, integrated, and mixed both
quantitative and qualitative data. The quantitative and
qualitative methods complemented each other, ensuring
the results reliable, credible, and rigorous.
There are some limitations to the study. We have

chosen family physicians instead of patients as the re-
spondents for our investigation of the importance of the
items in the scale. The purpose of our research is to
make a scientific evaluation of family physicians’ service
competences and give timely feedback to the physicians
so that they can tailor and achieve their own career de-
velopment plans. We believe that family physicians are
more comprehensively aware of all aspects of their work
than patients, so we have chosen family physicians alone
as the respondents. Our results show that family physi-
cians tend to be more positive and affirmative (average
scores of 3.70 out of 5 for all items), which is also known
as positive skewness [38]. This shows that family physi-
cians have a high acceptance of the various elements of
the service competences assessment scale. However, pre-
vious studies have shown that when using a scale to
evaluate the performance or ability of a family doctor,
the doctor’s self-evaluation is less adequate than multi-
dimensional evaluation from peers, co-workers, and pa-
tients [16, 39]. Therefore, the next step in the research
will be to conduct an in-depth study integrating the as-
sessment of family physicians’ service competences from
peers, co-workers, and patients into the scale validation.
Future research could also consider associations between
Family Physicians’ Service Competences Assessment
Scale measure completed by patients and family physi-
cians. We could have the opportunity to consider what
lies behind the different perceptions held by patients and
family physicians and to train family physicians to im-
prove community health service quality in a targeted
way. The study findings only relate to Zhejiang province
and Guangzhou province and may not be generalizable
to less developed, rural areas. However, as two of the
earliest health reform pilot cities, Hangzhou and Shen-
zhen have developed a relatively mature family doctor
system. Therefore, our findings provide a snapshot of
the cultivation and improvement patterns of family phy-
sicians in the context of an intensive healthcare reform.
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More empirical work will be required to improve this in-
strument by confirming scale reliability in a second sam-
ple and by conducting surveys in more regions.
It is of great importance to understand how the gen-

eral medicine/family medicine discipline is evolving as
the healthcare systems in which it operates evolve. To
meet the growing and diverse needs for higher quality of
health services of patients, family physicians must be in-
volved in the continuous development of their health-
care system and must be able to improve their
competences in order to meet these new challenges.
Therefore, scales for the assessment of family physicians’
service competences should be adjusted and improved in
a timely manner according to changes in family doctor
service content and service model, so as to effectively
improve family doctor service quality.

Conclusions
The Family Physicians’ Service Competences Assessment
Scale validated in this study, with 5 dimensions and 32
items, is the first scale instrument in China to evaluate
current family physicians’ service competences against
the background of the widespread use of Internet tech-
nology in primary healthcare services. The scale is
proven here to be reliable, valid, and credible and pro-
vides a good tool to assess the service competences of
Chinese family physicians in the developed urban re-
gions. This study can serve as a foundation of and start-
ing point for research on strategy to improving service
competences of Chinese family physicians and also of
the quality of primary care services.

Abbreviations
BEIs: Behaviour events interviews; EFA: Exploratory factor analysis;
CFA: Confirmatory factor analysis; WONCA: World Organization of Family
Doctors; SRMSR: Standardized Root Mean Square Residual; RMSEA: The root–
mean–square error of approximation; NFI: Non-normed fit index; AIC: Akaike
information criterion; BIC: Bayesian information criterion

Acknowledgements
We thank all interviewers for their data collecting and all participating
community health service centres and family physicians for their supports
and valuable opinions.

Authors’ contributions
Ziling Ni and Tao Zhang conceived the study idea and interpreted the data.
Ziling Ni, Xiaohe Wang, and Siyu Zhou drafted and revised the manuscript.
Ziling Ni and Tao Zhang undertook the statistical analysis. All authors have
approved the final version of the manuscript for publication.

Funding
No funding.

Availability of data and materials
Data supporting the results reported in the article are available from the
corresponding author upon reasonable request.

Ethics approval and consent to participate
The study was authorized by the Ethics Review Committee of Tongji Medical
College, Huazhong University of Science and Technology (IORG No:
IORG0003571), according to the principles of the Declaration of Helsinki.

Consent for publication
Not applicable; the manuscript does not contain any individual’s data in any
form of individual details, images, or videos.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Social Medicine and Health Service Management, School of
Medicine and Health Management, Hangzhou Normal University, NO. 2318,
Yuhangtang Rd, Yuhang District, Hangzhou, Zhejiang, People’s Republic of
China. 2Department of Health Management, School of Medicine and Health
Management, Tongji Medical College, Huazhong University of Science and
Technology, No. 13 Hangkong Road, Wuhan 430030, Hubei, People’s
Republic of China.

Received: 18 June 2020 Accepted: 24 August 2020

References
1. Suriyawongpaisal P , Aekplakorn W , Leerapan B , et al. Assessing system-

based trainings for primary care teams and quality-of-life of patients with
multimorbidity in Thailand: patient and provider surveys[J]. BMC Fam Pract,
2019, 20(1). https://doi.org/10.1186/s12875-019-0951-6.

2. Osborn R, Moulds D, Schneider EC, et al. Primary care physicians in ten
countries report challenges caring for patients with complex health
needs[J]. Health Aff. 2015;34(12):2104–12. https://doi.org/10.1377/hlthaff.
2015.1018.

3. Grol SM, Molleman GRM, Kuijpers A, van der Sande R, Fransen GAJ,
Assendelft WJJ, et al. The role of the general practitioner in multidisciplinary
teams: a qualitative study in elderly care. BMC fam Pract. 4 ed. BioMed
Central. 2018;19:40–12. https://doi.org/10.1186/s12875-018-0726-5.

4. Bleser WK, Miller-Day M, Naughton D, Bricker PL, Cronholm PF, Gabbay RA.
Strategies for achieving whole-practice engagement and buy-in to the
patient-centered medical home. Ann Fam Med. 2014;12:37–45. https://doi.
org/10.1370/afm.1564.

5. Rittenhouse DR, Ramsay PP, Casalino LP, McClellan S, Kandel ZK, Shortell SM.
Increased health information technology adoption and use among small
primary care physician practices over time: a national cohort study. Ann
Fam Med. 2017;15:56–62. https://doi.org/10.1370/afm.1992.

6. Suter-Widmer I, Christ-Crain M, Zimmerli W, Albrich W, Mueller B, Schuetz P,
et al. Predictors for length of hospital stay in patients with community-
acquired pneumonia: results from a Swiss multicenter study. BMC Pulm
Med. 2012;12:21. https://doi.org/10.1186/1471-2466-12-21.

7. World Health Organization - World Health Assembly Resolution, 2009.
Primary Health care, including health system strengthening.

8. Kringos DS, Boerma WG, Hutchinson A, van der Zee J, Groenewegen PP,
et al. BMC Health Serv Res. 2012, 2010;12, 10:1, 65. https://doi.org/10.1186/
1472-6963-10-65.

9. Irving G, Neves AL, Dambha-Miller H, et al. International variations in
primary care physician consultation time: a systematic review of 67
countries[J]. BMJ Open. 2017;7(10):e017902. https://doi.org/10.1136/
bmjopen-2017-017902.

10. Healthy China 2030 Blueprint released by the Party Central Committee and
the State Council in October 2016.

11. Balasubramanian BA, Marino M, Cohen DJ, Ward RL, Preston A, Springer RJ,
et al. Use of quality improvement strategies among small to medium-size
US primary care practices. Ann Fam Med. 2018;16:S35–43. https://doi.org/10.
1370/afm.2172.

12. Leeman J, Calancie L, Hartman MA, Escoffery CT, Herrmann AK, Tague LE,
et al. What strategies are used to build practitioners’ capacity to implement
community-based interventions and are they effective?: a systematic review.
Implementation Science 2015 10:1. BioMed Central; 2015;10:80. https://doi.
org/10.1186/s13012-015-0272-7.

13. Prediger S, Schick K, Fincke F, Fürstenberg S, Oubaid V, Kadmon M, et al.
Validation of a competence-based assessment of medical students’
performance in the physician’s role. BMC Medical Education. 2020;20:6–12.
https://doi.org/10.1186/s12909-019-1919-x.

14. Mash R, Almeida M, Wong WCW, Kumar R, Pressentin von KB. The roles and
training of primary care doctors: China, India, Brazil and South Africa. Hum
Resour Health; 2015;13:93–99. https://doi.org/10.1186/s12960-015-0090-7.

Ni et al. Human Resources for Health           (2020) 18:64 Page 12 of 13

https://doi.org/10.1186/s12875-019-0951-6
https://doi.org/10.1377/hlthaff.2015.1018
https://doi.org/10.1377/hlthaff.2015.1018
https://doi.org/10.1186/s12875-018-0726-5
https://doi.org/10.1370/afm.1564
https://doi.org/10.1370/afm.1564
https://doi.org/10.1370/afm.1992
https://doi.org/10.1186/1471-2466-12-21
https://doi.org/10.1186/1472-6963-10-65
https://doi.org/10.1186/1472-6963-10-65
https://doi.org/10.1136/bmjopen-2017-017902
https://doi.org/10.1136/bmjopen-2017-017902
https://doi.org/10.1370/afm.2172
https://doi.org/10.1370/afm.2172
https://doi.org/10.1186/s13012-015-0272-7
https://doi.org/10.1186/s13012-015-0272-7
https://doi.org/10.1186/s12909-019-1919-x
https://doi.org/10.1186/s12960-015-0090-7


15. Burt J, Abel G, Elliott MN, Elmore N, Newbould J, Davey A, et al. The
evaluation of physicians’ communication skills from multiple perspectives.
Ann Fam Med. 2018;16:330–7. https://doi.org/10.1370/afm.2241.

16. Cohen DJ, Balasubramanian BA, Gordon L, Marino M, Ono S, Solberg LI, et al. A
national evaluation of a dissemination and implementation initiative to
enhance primary care practice capacity and improve cardiovascular disease
care: the ESCALATES study protocol. Implementation Science 2015 10:1. 2nd
ed. BioMed Central; 2016;11:86. https://doi.org/10.1186/s13012-016-0449-8.

17. Overeem K, Wollersheim HC, Arah OA, Cruijsberg JK, Grol RPTM, Lombarts
KMJMH. Evaluation of physicians’ professional performance: an iterative
development and validation study of multisource feedback instruments.
BMC Health Services Research 2012 12:1. BioMed Central; 2012;12:80.
https://doi.org/10.1186/1472-6963-12-80.

18. Huihui H, Manag LHMH, 2018. Evaluation model and empirical study of
family doctor competency in Shanghai based on meta-competence. (In
Chinese) https://doi.org/10.12114/j.issn.1007-9572.2019.00.195.

19. Mash B. Reflections on the development of family medicine in the Western
Cape: a 15-year review. South African Family Practice. Taylor & Francis; 2014;
53:557–62. https://doi.org/10.1080/20786204.2011.10874152.

20. Boyatzis AR. The component manager: a model for effective
performance[M]. New York: Wiley; 1982.

21. Donoff M, Lawrence K, Allen T, et al. Defining competency-based evaluation
objectives in family medicine: professionalism.[J]. Canadian Family Physician
Médecin De Famille Canadien. 2012;58(10):775–80. https://doi.org/10.1016/j.
aprim.2011.10.004.

22. Pasio KS, Mash R, Naledi T. Development of a family physician impact
assessment tool in the district health system of the Western Cape Province,
South Africa. BMC Fam Pract. 2014;15(1):204.

23. Kligler B, Koithan M, Maizes V, et al. Competency-based evaluation tools for
integrative medicine training in family medicine residency: a pilot study[J].
BMC Medical Education. 2007;7(1):7.

24. Bentzen BG, Bridges-Webb C, Carmichael L, Ceitlin J. The role of the general
practitioner/family physician in health care systems: a statement from
WONCA. Bangkok: WONCA; 1991 [cited 2017 July 15]. 2017.

25. Gay Bernard, What are the basic principles to define general practice,
Presentation to Inaugural Meeting of European Society of General Practice/
Family Medicine, Strasbourg, 1995.

26. McClelland, DC. Testing for competence rather than for “intelligence.”[J]. Am
Psychol, 1973, 28(1):1-14. https://doi.org/10.1037/h0034092.

27. McLelland DC. A guide to job competency assessment. Boston, MA: McBer;
1976.

28. de Oliveira DM, Aylmer R. Behavioral event interview: sound method for in-
depth interview. Arabian Journal of Business and Management Review
(Oman Chapter). 2019;8(1):1–6. https://doi.org/10.12816/0052846.

29. Guest G, Bunce A, Johnson L. How many interviews are enough? An
experiment with data saturation and variability. Field Methods 2006;18(1):59-
82. https://doi.org/10.1177/1525822X05279903.

30. O’brien RM. A caution regarding rules of thumb for variance inflation
factors. Qual Quant Springer Netherlands. 2007;41:673–90. https://doi.org/10.
1007/s11135-006-9018-6.

31. Kaiser HF. An index of factorial simplicity. Psychometrika. Springer-Verlag;
1974;39:31–6. https://doi.org/10.1007/BF02291575.

32. Yeomans KA, Golder PA. The Guttman-Kaiser criterion as a predictor of the
number of common factors. Statistician. 1982;31:221. https://doi.org/10.
2307/2987988.

33. Jeffries M, Phipps DL, Howard RL, Avery AJ, Rodgers S, Ashcroft DM.
Understanding the implementation and adoption of a technological
intervention to improve medication safety in primary care: a realist
evaluation. BMC Health Services Research 2012 12:1. BioMed Central; 2017;
17:196–11. https://doi.org/10.1186/s12913-017-2131-5.

34. Cook DA, Sorensen KJ, Nishimura RA, Ommen SR, Lloyd FJ. A
comprehensive information technology system to support physician
learning at the point of care. Acad Med. 2015;90:33–9. https://doi.org/10.
1097/ACM.0000000000000551.

35. Mercer SW, Higgins M, Bikker AM, Fitzpatrick B, McConnachie A, Lloyd SM,
et al. General practitioners’ empathy and health outcomes: a prospective
observational study of consultations in areas of high and low deprivation.
Ann Fam Med. American Academy of Family Physicians; 2016;14:117–24.
https://doi.org/10.1370/afm.1910.

36. Mercer SW, Jani BD, Maxwell M, Wong SYS, Watt GCM. Patient enablement
requires physician empathy: a cross-sectional study of general practice

consultations in areas of high and low socioeconomic deprivation in
Scotland. BMC Fam Pract. BioMed Central; 2012;13:6. https://doi.org/10.
1186/1471-2296-13-6.

37. Derksen F, Bensing J, Lagro-Janssen A. Effectiveness of empathy in general
practice: a systematic review. Br J Gen Pract. 2013;63:e76–84. https://doi.org/
10.3399/bjgp13X660814.

38. Ramsey PG, Wenrich MD, Carline JD, Inui TS, Larson EB, LoGerfo JP. Use of
peer ratings to evaluate physician performance. JAMA. 1993;269:1655–60.
https://doi.org/10.1001/jama.269.13.1655.

39. Sargeant JM, Mann KV, Ferrier SN, Langille DB, Muirhead PD, Hayes VM,
et al. Responses of rural family physicians and their colleague and coworker
raters to a multi-source feedback process: a pilot study. Acad Med. 2003;78:
S42–4. https://doi.org/10.1097/00001888-200310001-00014.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ni et al. Human Resources for Health           (2020) 18:64 Page 13 of 13

https://doi.org/10.1370/afm.2241
https://doi.org/10.1186/s13012-016-0449-8
https://doi.org/10.1186/1472-6963-12-80
https://doi.org/10.12114/j.issn.1007-9572.2019.00.195
https://doi.org/10.1080/20786204.2011.10874152
https://doi.org/10.1016/j.aprim.2011.10.004
https://doi.org/10.1016/j.aprim.2011.10.004
https://doi.org/10.1037/h0034092
https://doi.org/10.12816/0052846
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1007/s11135-006-9018-6
https://doi.org/10.1007/s11135-006-9018-6
https://doi.org/10.1007/BF02291575
https://doi.org/10.2307/2987988
https://doi.org/10.2307/2987988
https://doi.org/10.1186/s12913-017-2131-5
https://doi.org/10.1097/ACM.0000000000000551
https://doi.org/10.1097/ACM.0000000000000551
https://doi.org/10.1370/afm.1910
https://doi.org/10.1186/1471-2296-13-6
https://doi.org/10.1186/1471-2296-13-6
https://doi.org/10.3399/bjgp13X660814
https://doi.org/10.3399/bjgp13X660814
https://doi.org/10.1001/jama.269.13.1655
https://doi.org/10.1097/00001888-200310001-00014

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Scale development
	Sampling and data collection
	Data analysis

	Results
	BEIs
	Expert consultation
	Respondents and questions
	Reliability and validity analysis
	Exploratory factor analysis
	Confirmatory factor analysis

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

