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Abstract
Background At present, China urgently needs an effective and reliable tool to measure the job performance
of doctors. For the �rst time, this study examined the measurement equivalence of the Chinese version of
the Job Performance Questionnaire (CJPQ) in different genders and age groups among Chinese physician
group.

Methods The subjects of this study were 1901 doctors from 7 ‘grade-three’ hospitals in Harbin, Heilongjiang
Province, China, with an average age of 36.59±7.91 years. And this study adopted the Chinese version of
the Job Performance Questionnaire (CJPQ) compiled by Chinese scholar Qiang Lin, which includs 3
dimensions, 33 items in total and adopts the �ve-point Likert scoring system. Demographic variables were
analyzed by SPSS 21.0 and measurement consistency tests were performed using AMOS 17.0.

Results The results showed that for different genders, all changes in the CFI (Comparative Fit Index) were
<0.01, indicating that the Chinese version of the Job Performance Questionnaire (CJPQ) is equivalent in
terms of gender. Similarly, for subjects of different ages, all changes in CFI were also <0.01, indicating that
the CJPQ is also equivalent in regard to age.

Conclusions The measurement equivalence of the Chinese version of the Job Performance Questionnaire
(CJPQ) among Chinese physicians of different genders and age groups is fully established.

Background
In organizational psychology, the most important dependent variable may be job performance. Job
performance is de�ned as a terminology used to refers to scalable actions, behavior and outcomes that
employees engage in or bring about that are linked with and contribute to organizational goals [1]. Many
training programs are designed to improve job performance. Assessments of individuals are undertaken to
identify their strengths and weaknesses in order to design training programs as well as for optimal
placement decisions [2]. Performance appraisal, feedback and even merit pay systems make use of
employee performance information. In short, job performance is a construct that is central to much of work
psychology.

In China, with the rapid economic development since 1990s, the work pressure of employees in all walks of
life has generally increased. At the same time, society has also put forward higher requirements for the
service quality of the service industry. Especially in the �eld of medical services, Chinese doctors face
greater stress. The ratio of doctors of China to general population is 1:735, which is considerably lower than
that in development countries (1:280–1:640) [3].The gap between healthcare demand and supply has led to
an overworked state among Chinese doctors. Doctors, have become increasingly accountable for their
actions and a clear need has arisen to recognize underperformance earlier and in a structured and
transparent manner [4]. Consequently, there is a high demand for developing valid and reliable instruments
to measure performance among doctors.
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The most widely used scale for measuring job performance is the Performance Questionnaire developed by
Van Scotter & Motowidlo (1994). The scale has a total of 33 items, using Likert grade 5 scoring [5].

The Chinese Job Performance Questionnaire (CJPQ) was compiled by Qiang Lin .et according to the actual
situation in China [6]. A total of 33 projects were identi�ed, and it is characterized by task performance,
interpersonal promotion and work dedication. Among them, there are 9 projects for task performance, 10
projects for interpersonal promotion, and 14 projects for work dedication. We use Likert 5-point scoring. 1
means “never” and 5 means “always”. The test reliability is good α=0.894 .

A study by Huo Qi et al. (2014) has provided some evidences of the adequate psychometric properties for
implementing the CJPQ. After veri�cation, the Cronbach α coe�cients of all dimensions were task
performance 0.656, interpersonal promotion 0.706, and work dedication 0.858. The degree is 0.885 and the
reliability is good.In 33 projects, the lowest value of correlation coe�cient between each item and the
corresponding dimension is 0.479 and the highest value is 0.729. The correlation coe�cient between other
items and their corresponding dimensions is distributed between 0.50-0.70. Structural validity is good.[7]

However, the problem is there was no research examining the CJPQ’ cross- sex and cross-age in doctors.
Previous studies have shown that job performance is in�uenced by gender, age. Gao believed that sex was
correlated with job performance [8]. This correlation might depend on the fact that in the same organization,
male and female shoulder different responsibilities and have different personal prospects, thus the
variation in compensation and personal expectations. Age was another correlated with job performance
scores. The level of job performance is in positive correlation with the age [8]. This is probably because
employees can better adapt to the actual working environment and have lower expectations as he grows
older. The above-mentioned conclusions have been veri�ed in China, although there are some contradictory
results [9, 10]. Samples from different working groups might account for the different results found across
the studies; however, none of the questionnaires for measuring job performance in these studies has been
tested for measurement invariance.

Measurement invariance is a prerequisite for making meaningful comparisons between different groups
[11]. In particular, measurement invariance determines the levels of similarity for the measurement methods
and indicators in the groups being compared. It is critical for explaining similarities and differences across
groups. Therefore, measurement invariance plays a critical role in explaining the similarities and differences
among the characteristics of the groups being compared. Without testing measurement invariance in sex
and age, researchers cannot determine the degree of in�uence that sex and age have on job satisfaction. As
such, it cannot be ensured that the CJPQ will be useful in comparing different groups of Chinese doctors.

The �rst purpose of this study is to con�rm the three-factor structure of the CJPQ short-form in a
representative sample of Chinese doctors. The second purpose is to analysis the measurement invariance
of the CJPQ short-form across sex and age. As no research has examined the measurement invariance of
the job performance instruments in the CJPQ, this study will contribute to further understanding of the
structure of job performance as well as designing successful interventions to improve doctor job
performance.
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Methods
Participants

Harbin Medical Sciences University is the leading medical institution in Heilongjiang Province northeast
China. Using a Cluster sampling approach, it has seven grade A hospitals dispersed throughout
heilongjiang province with a total of 2100 registered doctors.Self-reported anonymous questionnaires were
distributed to doctors, and valid questionnaires were 1901 (valid rate=90.52%). These doctors who
completed the questionnaire served as our study participants.

The Chinese Job Performance Questionnaire (CJPQ)

The Chinese Job Performance Questionnaire (CJPQ) consists of 33 items revised by Qiang.et [6]. The
revised questionnaire was made up of three subscales: Task performance (9 items), Interpersonal
promotion (10 items) and Work dedication (14 items). Participants were asked about their feelings on a 5-
point scale, ranging from 1 (never) to 5 (always). For the CJPQ, an internal consistency level of 0.894, as
well as a three-factor structure, was found [6].

Correlation analysis between sociodemographic variables

Correlation analyses of the �ve sociodemographic variables (sex, age, marital status, education,
professional quali�cations) were performed using SPSS 21.0 for Windows. Statistical signi�cance was
de�ned as a two-tailed p-value of <0.05.

Measurement Invariance

The data was analyzed using AMOS 17.0 for con�rmatory factor analysis to achieve structural validity test
and measurement equivalence test. The speci�c inspection steps are as follows:

(1) Using a single set of con�rmatory factor analysis method to test the degree of model �t of the three-
factor structure of the job performance scale in the total sample and each demographic group, thereby
establishing a well-�tting single-group baseline model. It is generally believed that when RMSEA ≦ 0.08 and
CFI ≧ 0.90, the model reaches an ideal �t level;[12] (2) The multi group comparative test of con�rmatory
factor analysis was used to test the measurement equivalence of the job performance scale between the
different groups of demographic variables. The test of equivalence consists of the following four levels
from low to high: the morphological equivalence (Model 1), that is, to test whether the composition of latent
variables in different groups is the same; the weak equivalence (Model 2), that is, whether the load of test
factors are equal in each group; the strong equivalence (Model 3), that is, whether the intercepts of the
observed variables are equal; the strictly equal (Model 4), that is, to test whether the error variance between
different groups is equal. The four levels of equivalence tests have a hierarchical relationship and the tests
must be performed in steps.

The measurement equivalence test is achieved by comparing the difference between the baseline model
and the nested model. Therefore, in addition to the commonly used �tting indexes, such as X2, TLI, CFI, and
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RMSEA, an incremental �tting indicator that re�ects the difference between models is also needed. One
commonly used indicator is ΔX2, which follows the distribution of degrees of freedom Δdf; the other is
ΔCFI. Therefore, this study uses:

Two model �tting indicators: (1) RMSEA (approximate error root mean square); (2) CFI (relative �tting
index). According to Hu and Bentler, Blackburn, and Donelly, it is required that each index meet the following
criteria: RMSEA < 0.08, and the CFIs are all close to 0.90; the smaller the RMSEA is, the larger the CFI is,
which indicates that the model �ts better.

Two model comparison indicators: (1) ΔX2 value; (2) ΔCFI value. As with the X2 test, the signi�cant ΔX2
value indicates that there is a signi�cant difference between the two models. The nested model should be
rejected and the equivalent condition set by the nested model should not be accepted. The non-signi�cant
ΔX2 value indicates that the difference between the two models is not signi�cant. According to the principle
of thrifty, a more concise nested model should be accepted and further restrictions can be imposed. Since
the ΔX2 value is easily affected by the sample size, in the case of large samples, even if the model and the
observation matrix �t well, the ΔX2 is easily signi�cant, thus rejecting the correct theoretical model.
According to Cheung and Rensvold, this study used ΔCFI as a supplemental model comparison indicator.
ΔCFI<0.01 can be considered as no signi�cant difference between the two models. In this study, the
signi�cance level was set as P<0.01.

All data analysis is done by the AMOS 17.0 program operation.

Results
Demographic characteristics

Table 1 Participants’ characteristics
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Variables   N(%)

Sex Male 960(50.5%)

  Female 941(49.5%)

Age (years) ≤30 507(26.7%)

  31–40 911(47.9%)

  >40 483(25.4%)

Marital status Single 563(29.6%)

  Married/cohabiting 1338(70.4%)

Education College 410(41.6%)

  Postgraduate or above 1491(78.4%)

Professional quali�cations None 210(11%)

  Primary title 348(18.3%)

  Intermediate title 606(31.9%)

  Senior vice title 465(24.5%)

  Senior title 272(14.3%)

Table 1 shows the demographic characteristics of the subjects. A total of 1,901 doctors completed the
measurement of the job performance scale. Among them, there are 960 (50.5%) men and 941 (49.5%)
women. The average age of participants in this study was 36.59±7.91 years. Distribution by age: ≤ 30
years old (n=507), 31 to 40 years old (n=911), and >41 years old (n=483). 70.4% of participants are married
or living together. 41.6% are university graduates, and 78.4% are masters or above.

Correlation analysis

Table 2 Correlations between sex, age, marital status, education, professional quali�cations

Variables 1 2 3 4 5

1. Sex 1.000        

2. Age (years) -.104** 1.000      

3. Marital status -.084** .468** 1.000    

4. Education -.067** .199** .174** 1.000  

5. Professional quali�cations -.089** .707** .493** .223** 1.000
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Table 2 shows the correlation between these �ve variables. Gender was negatively correlated with age,
marital status, education level, and job title, with signi�cant p-values. These results show that older doctors
are more likely to be males, older female doctors are more likely to be single, and male doctors are more
educated and job titles. Age is positively correlated with marital status, education level and job title. These
results show that older doctors generally have more stable marital status, higher academic quali�cations,
and job titles than young doctors. Marital status is positively related to education level and professional
title. The degree of education is positively related to the professional title.

Measurement Invariance

In this study, four demographic variables of job performance, including gender, age, education level, and
professional quali�cations, were measured for equivalence tests. Each factor measurement included �ve
models: structural model, factor load invariant model, Project Intercept Invariant Model, Project Residual
Invariant Model, and Structural Variance Invariant Model. Table 3 shows the results of the invariance test.

Table 3 Goodness-of-�t statistics for �ve invariance models
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Model

 

χ2

 

Δχ2

 

df

 

Δdf

 

CFI

 

ΔCFI

 

RMSEA

RMSEA

[90% CI]

 

Sex                  

Male (n = 960) 2598.529 — 492 — .900 — .067 [.064,
.069]

 

Female (n = 941) 2437.617 — 492 — .898 — .065 [.062,
.067]

 

Multiple group                  

Con�gural model 5036.145 — 984 — .899 — .047 [.045,
.048]

 

Factor loadings
invariant model

5052.879 15.091 1014 33 .900 .000 .046 [.045,
.047]

 

Item intercepts
invariant model

5058.970 6.091 1047 33 .900 .000 .045 [.044,
.046]

 

Item residual
variance invariant
model

5077.840 18.870 1080 33 .901 .001 .044 [.043,
.045]

 

Structural
covariances
 invariant model

5084.884 7.044 1086

 

6 .901 .000 .044 [.043,
.045]

 

Age                  

≤30 (n = 507) 1569.864 — 492 — .896 — .066 [.062,
.069]

 

31–40 (n = 911) 2798.198 — 492   .877 — .072 [.069,
.074]

 

>40 (n = 483) 1736.360 — 492   .890 — .072 [.069,
.076]

Multiple group                  

Con�gural model 6104.553 — 1476 — .885 — .041 [.040,
.042]

 

Factor loadings
invariant model

6172.270 67.717 1536 66 .885 .002 .040 [.039,
.041]

 

Item intercepts
invariant model

6321.020 148.750 1602 66 .883 .000 .039 [.038,
.040]

 

Item residual
variance invariant
model

6408.253 87.233 1668 66 .883 .001 .039 [.038,
.040]

 

Structural
covariances

6431.415 23.162 1680 12 .882 .001 .039 [.038,
.040]

 



Page 9/13

 invariant model

Note: χ2=Chi-square; df=degrees of freedom; CFI=con�rmatory �t index; RMSEA=root mean square error of
approximation; CI=90% Con�dence Interval.

*indicates statistically-signi�cant difference between nested models based on ΔCFI>|.010|.

Sex

The initial model shows that the Chinese version of the job performance scale applies to the two groups of
men and women. The structural covariance invariant model includes these two groups (CFI = 0.901; RMSEA
= 0.044). The results of this study report the chi-square for all invariant models (5036.145, 5052.879,
5058.970, 5077.840, 5084.884), and also report the df for all invariant models (984, 1014, 1047, 1080,
1086). Chi-squared differences between the two nested models have also been reported (15.091, 6.091,
18.870, 7.044). All changes in CFI were <0.01, indicating that the Chinese version of the job performance
scale is invariant across gender.

Age

The results show that in the three groups of ≤ 30 years old, 31-40 years old and > 40 years old, the CFI
value of the initial index of the Chinese version of the job performance scale was less than 0.90. The
structural covariance invariant model contains these three groups (CFI = 0.882; RMSEA = 0.039). The
results of this study report the chi-squares for all invariant models (6104.553, 6172.270, 6321.020,
6408.253, 6431.415) and also report the df for all invariant models (1476, 1536, 1602, 1668, 1680). Chi-
squared differences between two nested models were also reported (67.717, 148.750, 87.233, 23.162). All
changes in CFI were <0.01, indicating that the Chinese version of the job performance scale is invariant
across age.

Tests for latent mean differences

Finally, we compared latent mean differences in groups by �xing the latent mean values of the males group
and the ≤30 group to zero and making a free estimate of the latent means of other groups. The comparison
of the sex groups on the latent means revealed no statistically signi�cant differences in the latent means of
three factors of the CJPQ. The latent factor means were invariant in the sex groups, revealing that there
were no statistically signi�cant differences between males and females on all three subscale scores of the
CJPQ. The same result also appeared in the age groups. These results indicated that, on average, there was
no difference in the scores of all three subscales of the CJPQ.

Discussion
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The highest level test is the structural covariances invariant model that the required factor variances and
factor covariances are equal in the subgroups. All alternative values (i.e., CFI, RMSEA, and ΔCFI) of this
study indicates good �t for the invariance criteria in sex and age [13] [14] [15] Because measurement
invariance is the prerequisite for making meaningful comparisons in different group [16]. When.all the
above values support the criterions of measurement invariance, researchers can use the CJPQ to compare
the job performance in different groups. It is important and meaningful to understand the differences
between the sex groups and age groups. The measures can be adjusted for interventions, which are aimed
at increasing the job performance levels of Chinese doctors.

There are statistically signi�cant differences in gender and age in job performance of the CJPQ. For the
variable sex, males tend to score higher than females in the job performance score. This is consistent with
previous research results. [8] This might depend on the fact that in the same organization, male and female
shoulder different responsibilities and have different personal prospects, thus the variation in compensation
and personal expectations. However, some other studies �nd there is no difference between males and
females for the score. [17, 18]

For the variable age, the job performance is positively correlated with age. There are similar conclusions in
previous Chinese studies. [8] [9] [10]The opposite conclusion still exist, and several studies have found that
younger doctors have the same score as the old ones.[18] There are some reasons for these different
�ndings. One explanation is that employees can better adapt to the actual working environment and have
lower expectations as he grows older. Another explanation is that the ratio of gender and age varies greatly
in different hospitals. Therefore, we suggest that other researchers should be tested for invariance before
conducting research into the sex and age effects on job performance.

Restrictions and inadequacy

Some possible limitations of this study should be interpreted. First of all, participants in this study were
limited, to Heilongjiang Province; accurate representation of our study population may not be complete.
Multicenter studies are needed to further con�rm all the conclusions from the current study. Secondly, the
study is conducted in large general hospitals. As there is different demand for the patient who went to
different grades hospitals, doctors from different grades hospitals have huge differences in work categories
and the proportion of staff. Therefore, the results in this study may not represent the job performance levels
perceived by doctors from different grades hospitals and community health centers. Thirdly, only self-report
forms are adopted in this study which may have bias.

Future research will involve the multicenter studies to determine the measurement invariance of the CJPQ.
We need to reply the evidence on the factor structure of the CJPQ for doctors come from different regions in
future studies. At the same time, it is important to understand the nature of job performance in different
grades hospitals and community health centers as well as incorporate the new psychological surveying
with other self-reports. We hope that our study will further strengthen the awareness of this measurement
invariance and gain insight into the validity and reliability of the CJPQ.
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Conclusions
The results showed that for different genders, all changes in the CFI (Comparative Fit Index) were <0.01,
indicating that the Chinese version of the Job Performance Questionnaire (CJPQ) is equivalent in terms of
gender. Similarly, for subjects of different ages, all changes in CFI were also <0.01, indicating that the CJPQ
is also equivalent in regard to age. The measurement equivalence of the Chinese version of the Job
Performance Questionnaire (CJPQ) among Chinese physicians of different genders and age groups is fully
established.
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