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ABSTRACT

Objectives The study aimed to develop and validate a
model to measure psychosocial factors at work among
medical staff in China based on confirmatory factor
analysis (CFA). The second aim of the current study
was to clarify the association between stress-related
psychosocial work factors and suboptimal health status.
Design The cross-sectional study was conducted using
clustered sampling method.

Setting Xuanwu Hospital, a 3A grade hospital in Beijing.
Participants Nine hundred and fourteen medical staff
aged over 40 years were sampled. Seven hundred and
ninety-seven valid questionnaires were collected and
used for further analyses. The sample included 94% of
the Han population.

Main outcome measures The Copenhagen
Psychosocial Questionnaire (COPS0Q) and the
Suboptimal Health Status Questionnaires-25 were

used to assess the psychosocial factors at work

and suboptimal health status, respectively. CFA was
conducted to establish the evaluating method of
COPS0Q. A multivariate logistic regression model was
used to estimate the relationship between suboptimal
health status and stress-related psychosocial work
factors among Chinese medical staff.

Results There was a strong correlation among the five
dimensions of COPS0Q based on the first-order factor
model. Then, we established two second-order factors
including negative and positive psychosocial work stress
factors to evaluate psychosocial factors at work, and
the second-order factor model fit well. The high score
in negative (OR (95% Cl)=1.47 (1.34 to 1.62), P<0.001)
and positive (OR (95% C1)=0.96 (0.94 to 0.98), P<0.001)
psychosocial work factors increased and decreased the
risk of suboptimal health, respectively. This relationship
remained statistically significant after adjusting for
confounders and when using different cut-offs of
suboptimal health status.

Conclusions Among medical staff, the second-order
factor model was a suitable method to evaluate the
COPS0Q. The negative and positive psychosocial work
stress factors might be the risk and protective factors
of suboptimal health, respectively. Moreover, negative
psychosocial work stress was the most associated
factor to predict suboptimal health.

Strengths and limitations of this study

» The study had high internal validity, with a good
representation of medical staff.

» To assess psychosocial factors at work among
medical staff, a more parsimonious, modified
second-factor model was finally built to replace the
traditional method of calculating the average value
of the Copenhagen Psychosocial Questionnaire,
which ignored the effect of each item.

» The study was conducted in Beijing (@ dense city),
adding evidence on these issues in a context
different from the current literature.

» Although the sample was representative of the
diversity of medical staff in one geographical area
of China, the data are not nationally representative
and ethnic minority groups are particularly under-
represented.

» The study used a cross-sectional design, which is
not well suited to assess the direction of causation.

INTRODUCTION

Work is viewed as an important aspect of
psychosocial stress, and the impact of psycho-
social work conditions on workers” health has
been well documented over the past decades.
There is accumulating evidence indicating an
association between a harsh working environ-
ment and a wide range of diseases, including
mental disorders,1 2 diabetes® and cardiovas-
cular disease,‘l_6 among workers. So far, several
theories have been established that predicted
various consequences on health of workers
when exposed to certain psychosocial risk
factors at work.” Seven influential theories
are job characteristics model, the Michigan
organisational stress model, the demand-
control-(support) model, the sociotechnical
approach, the action-theoretical approach,
the effort-reward—imbalance model and the
vitamin model.® The Copenhagen Psychoso-
cial Questionnaire (COPSOQ) is a compre-
hensive and generic instrument based on the
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integration of the common elements of seven kinds of
pattern and development of some of the original entries
(such as work content) at the same time to assess psycho-
social factors at work. Exposure to workplace psychosocial
risk factors varies according to the type of occupation and
job role. Teachers, firefighters and hospital workers have
been reported to experience higher than the average
level of work-related stress.” "’

Due to demographic changes, the number of old people
and the incidence of chronic diseases are rising in China.
Meanwhile, dealing with chronic diseases, incurable or
dying patients is emotionally demanding."" In addition,
there are rapid enhancements on treatment options
and therapeutic strategies due to medical advances.
These changes may lead to an increased workload and
high quantitative demands for Chinese medical staff at
hospitals. Recent studies have demonstrated that the
prevalence of burnout and stress is relatively high among
medical staff.'* '* Stress fatigue and burnout further have
a detrimental influence on physicians’ quality of life
and may result in early retirement or reduced quality of
patient care, and negatively affects healthcare systems.'*'°
What is more, studies have shown that medical staff are
at increased risk for ill-health, including musculoskel-
etal disorders'® and mental health problems,'” caused
by adverse workplace factors. Consequently, we need to
pay attention to the psychosocial work characteristics of
medical staff.

Since the ancient time, traditional Chinese medicine
has been identifying a physical status between health
and disease, which we coined as suboptimal health status
(SHS).!® SHS is characterised by functional somatic
syndromes or symptoms that are medically undiagnosed.
Nowadays, much attention has been paid on perceived
poor health ‘somatization” and ‘medically unexplained
symptoms’ in community and primary care systems
located in developed countries.'” * Undoubtedly, SHS
is becoming a global issue. Recent studies reported that
60% of students®" and 50%-60% of occupational popu-
lation” * suffered from suboptimal health in China.
Unfortunately, impaired quality of life, frequent hospital
visits and incurrence of significant medical expenses were
often accompanied with SHS.** Our previous studies have
shown that SHS may contribute to the progression or
development of chronic diseases, such as cardiovascular
disease.” Although the aforementioned study has demon-
strated the prevalence of SHS and its consequences, few
studies have addressed the issue of stress-related psycho-
social work factors and suboptimal health among medical
staff in China. This study aimed to evaluate the impact of
stress-related psychosocial work factors on SHS and their
associations.

PARTICIPANTS AND METHODS

Ethics statement

All study participants provided written informed consent
prior to enrolment in the study.

Participants

This cross-sectional study was conducted using clustered
sampling method. The current analysis included 914
medical staff from Xuanwu Hospital who participated in
the 2014 annual health medical examination (including
physicians, nurses, medical technicians, management
staft and others). All participants of this study were older
than 40 years of age. The data were collected through the
Suboptimal Health Status Questionnaires-25 (SHSQ-25)
and the COPSOQ. The subjects were divided into ‘SHS’
and ‘non-SHS’ groups depending on their scores on
SHSQ-25.

Instruments

Copenhagen Psychosocial Questionnaire

The COPSOQ is a comprehensive and generic instru-
ment used to assess psychosocial factors at work. The
Chinese translation and adaptation of COPSOQ had
been tested in a population with different professions,
and had shown good reliability and validity, with a Cron-
bach’s alpha coefficient of 0.7 for most scales.?® %’ This
instrument includes three versions: a long version for
research use, a medium-length version to be used by work
environment professionals and a short version for work-
places. Our study was based on the short Chinese version
of COPSOQ), which consists of 44 questions forming 8
scales. We selected 34 questions including 5 dimensions
from a short version of COPSOQ, namely ‘Demands
at work’, ‘Influence and development’, ‘Interpersonal
relations and leadership’, ‘Insecurity at work’ and ‘Job
satisfaction’, to assess psychosocial factors at work for
stress.” In this survey, the remaining three health-related
dimensions, namely ‘general health’, ‘mental health’
and ‘vitality’, in the original short version of COPSOQ
were not used. For most of the questions, we used either
intensity (from ‘to a very small extent’ to ‘to a very
large extent’) or frequency (from ‘never/hardly ever’
to ‘always’). All items of COPSOQ were transformed on
a value that ranges from 0 to 100 points, with 0 repre-
senting the lowest degree of the measured psychosocial
factor ‘never/hardly ever’ or ‘to a very small extent’, and
100 representing the highest ‘always’ or ‘to a very large
extent’ (online supplementary table SI). In most scales,
a high score was considered desirable. On the contrary, a
low score was considered desirable for ‘Demands at work’
and ‘Insecurity at work’.

As a default generic method, the average scores for each
dimension of COPSOQ were calculated and compared.
But this method ignored the relationship between each
item and corresponding dimension. To explore the asso-
ciation among each of the dimensions of COPSOQ, we
conducted confirmatory factor analysis (CFA),*® which
could estimate the relationship between each latent
variable (ie, each dimension of COPSOQ) and between
observed variables (ie, items of dimensions), as well as
corresponding latent variables.
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Suboptimal Health Status Questionnaires-25

Prior to survey, participants had attended a hospital
annual health examination, comprising a medical history,
physical examination, blood biochemical examination,
routine urinalysis, rest ECG, chest radiography and so on.
According to medical history and physical examination
results, participants diagnosed with clinical diseases by
an associate chief physician or more professional clinical
doctors were excluded. Then, the SHS of the other partic-
ipants was measured by SHSQ-25,'® including 25 items
and encompassing five subscales: fatigue, the cardiovas-
cular system, the digestive tract, the immune system and
mental status. The SHSQ-25 is short and easy to complete,
and therefore suitable for use in general population and
primary care service.”” Each individual was asked to rate
a specific statement on a 5-point Likert-type scale based
on how often they suffered various specific complaints in
the preceding 3 months: never/hardlyever, occasionally,
often, very often and always. The scores on the question-
naire were coded as 0—4. SHS scores ranged from 0 to 100
and were calculated for each respondent by summing the
ratings for the 25 items. A high score represents a high
level of SHS (poor health).

There are no cut-off scores. The sample did not have
high levels of suboptimal health (online supplementary
table S2); therefore, for an easier interpretation, partic-
ipants with a SHSQ-25 score higher than 31 (median
of the total sample) were classified as ‘SHS’, and those
with a score equal to or lower than 31 were classified as
‘non-SHS’. The sensitivity of our results to this choice was
examined further in sensitivity analyses by classifying the
respondents with SHSQ-25 scores in the 75th percentile
(P75) and above (a score higher than 43) and in the 90th
percentile (P90) and above (a score of 53 and above) as
SHS, and all others as non-SHS.

Statistical analysis

Descriptive statistics were used to describe the overall
population. Univariate analyses were used to compare
variations in demographic characteristics among medical
staff with different SHS; for binary and categorical vari-
ables, X2 test was used, while ordinal variables were anal-
ysed by Kolmogororv-Smirnov Z test. For non-parametric
data, Mann-Whitney U test was used to assess stress-re-
lated working factors among medical staff with different
health status. Demographic missing data were coded as
missing and excluded from relevant analysis. A Cron-
bach’s alpha of >0.70 is considered to be an acceptable
reliability coefficient for determining the internal consis-
tency of the scale.” Model testing was conducted by CFA
and structural equation modelling (SEM) analyses. To
assess global fit of the model by total sample, we calcu-
lated five goodness-offit indices. They were x* and its
subsequent ratio with df (*/df), adjusted goodness-of-fit
index, comparative fit index, standard root mean square
residual and root mean square error of approximation.
Evaluation standards were described in a previous litera-
ture.”>™ The first-order factor model was used to analyse

the correlation among the five dimensions of COPSOQ,
and the second-order factor model was used to estab-
lish the evaluating method of COPSOQ for comparing
psychosocial work characteristics among medical staff.
A multivariate logistic regression model was used to esti-
mate the relationship between suboptimal health status
and psychosocial factors at work. Potential confounders
including age, gender, education level, occupation, phys-
ical exercise, drinking behaviour and smoking status
were adjusted. Two-tailed P<0.05 was considered statisti-
cally significant. The statistical packages SPSS V.22.0 and
AMOS V.22.0 (Chicago, Illinois) were used for statistical
analysis.

RESULTS

Baseline characteristics

Among 914 of the medical staff who participated in the
2014 annual health medical examination, 797 eligible
questionnaires were retrieved, with a retrieval rate of
87.20%. The mean age was approximately 50. More than
half of the participants were female (n=554, 69.5%).
Table 1 shows the descriptive analyses of participants
according to SHS. The differences in age, gender, educa-
tion level, occupation, and status of physical exercise,
smoking and drinking between individuals with and
without SHS were statistically significant (all P<0.05;
table 1). Sensitivity analyses of the participants according
to SHS (P75 and P90) reported the same results. More-
over, compared with non-SHS individuals, SHS individ-
uals were statistically significantly (P<0.05) more likely
to have longer weekly working hours when using P75 as
an SHS cut-off (online supplementary table S3). There
were 396 (49.7%) individuals considered as SHS based
on the SHSQ-25 score (median). Among 396 individuals
with suboptimal health, 80.6% were female, nearly half
(48.2%) with the highest record of formal schooling were
junior college, 31.8% careered in nursing, 59.8% were
without the habit of physical exercise, and most (>80%)
were not smoking and drinking (table 1). This advantage
in the proportion of corresponding variables above still
existed and became more obvious on sensitivity analyses
(online supplementary table S3).

Reliability

COPSOQ showed a very high overall internal consis-
tency, with a Cronbach’s alpha of 0.849 for the total scale
(items 1-34). The internal consistency characteristics of
COPSOQ showed good reliability. The Cronbach’s alpha
of five dimensions ranged from 0.791 to 0.891 (online
supplementary table S4).

Confirmatory factor analysis

We performed CFA based on the five theoretical dimen-
sions of COPSOQ. Parameters were estimated for the
CFA model based on the maximum likelihood procedure
involving fitting the variances and covariances among
observed scores. AMOS therefore created a covariance
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Table 2 Goodness-of-fit indices for the different models

Model 12 (df) 12/ df CFI AGFI SRMR RMSEA
Mia 4216.39 (517)  8.16 0.737 0.708 0.0802 0.095
M1b 1699.40 (503)  3.40 0.915 0.864 0.0696 0.055
M2a 4276.30 (521)  8.21 0.733 0.707 0.0852 0.095
M2b 1664.67 (508)  3.28 0.918 0.866 0.0659 0.053

Model fitting criteria were as followed: a CFl value of greater than 0.90 showed a psychometrically acceptable fit to the data; the value of
AGFI ranged between 0 and 1, a value of 1 indicated a perfect fit; for the SRMR, values of 0.08 or lower represented good fit; the value of

RMSEA should be below 0.06 to show good fit.

M1b: the modified first-order factor model; M2a: the second-order factor model; M2b: the modified second-order factor model; M1a: the first-

order factor model.

AGFI, adjusted goodness-of-fit index; CFl, comparative fit index; RMSEA, root mean square error of approximation; SRMR, standard root

mean square residual.

matrix, including the variances and covariances among
observed scores. The next step was to illustrate the
observed (items) and unobserved (factors) in the hypoth-
esised model (see online supplementary figure S1). The
goodness-of-fit index was unacceptable in Mla (table 2).
After modification according to modification index,33
the modified first-order factor model (Mlb, see online
supplementary figure S2) for COPSOQ had adequate
fit of the model to the data (table 2). However, Pearson
correlations between first-order factors in the M1b model
showed that most of the first-order factors correlated with
each other (online supplementary table S4). These results
supported the notion that COPSOQ comprised five
factors subsumed under one or two higher order factors.
Based on the theoretical model of COPSOQ), high scores
in F1 (demands atwork) and F4 (insecurity at work) mean
being susceptible to work strain. Conversely, high scores
in F2 (influence and development), F3 (interpersonal

relations and leadership) and F5 (job satisfaction) may
protect people from work strain.”® According to the
theory, the second-order factor model of COPSOQ might
be existed. We next conducted CFA to formally test the fit
of our hypothesised, second-order factor model (M2a) of
COPSOQ. This model, depicted in online supplementary
figure S3, did not have good overall model fit (table 2).
This suggested M2a needs further modification. M2a was
modified (figure 1) and the fit of the modified second-
order model (M2b) was acceptable (table 2).

The overall fit of modified factor first-order model (M1b)
and modified second-order factor model (M2b) was similar.
Thus, we further compared these two models. As a result, a
x” difference test revealed that modified second-order factor
model was significantly better than modified factor first-
order model (AX2=34.73, P<0.05), which suggested that the
more parsimonious, modified second-factor model (M2b)
would be favoured for COPSOQ. In M2b, D1 which referred

Figure 1

Standardised coefficients for modified second-order confirmatory factor analysis (CFA) of Copenhagen Psychosocial

Questionnaire (M2b). The structural model consisted of seven interrelated constructs. F1 refers to demands at work; F2,
influence and development; F3, interpersonal relations and leadership; F4, insecurity at work; F5, job satisfaction; D1, negative
psychosocial work stress factor; and D2, positive psychosocial work stress factor. The observed variables, unobserved
variables and measurement error were represented as rectangles, ellipses and circles, respectively. The arrow between the
unobserved variable and the observed variable represented a regression path and its number represented the standardised
regression weight. The arrow between a small circle and the observed variable represented a measurement error term. The
double-headed arrows represented the correlation between two unobserved variables (factor covariances) of the model. CFA
results indicated the goodness-of-fit index is fairly good: x2=1664.67; df=508; xz/df=3.28; comparative fit index=0.918; root
mean square error of approximation=0.053; standardised root mean square residual=0.066. M2b, the modified second-order

factor model.
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to negative psychosocial work factor included two firstorder
factors (F1 demands at work and F4 insecurity at work), and
D2 positive psychosocial work factor was composed of the
rest of the three firstorder factors (influence and develop-
ment, interpersonal relations and leadership, and job satis-
faction). All standardised factor coefficients of this model
were significant (P<0.05; figure 1), but the relationship
between insecurity at work and DI negative psychosocial
work factor was not significant (r=0.18, P>0.355; figure 1).
Thus, demand at work was the largest contributor to the
negative psychosocial work stress in the current study.

Assessment of stress-related psychosocial work factors
among medical staff with different individual and work
characteristics

We used the two second-order factors (D1 negative psycho-
social work stress factor and D2 positive psychosocial work
stress factor) to assess the psychosocial work factors among
medical staff. The scores of the factors were calculated by
standardised regression coefficients. In SEM, the stan-
dardised regression coefficients, also called standardised
factor loadings, actually are the correlation coefficients
between indicators and their latent variables. The form of
standardised factor scores of the ith factor in the first-order
model is:

ZFi=Yb; <ch - 7_c]>
j

where bj; is the standardised regression weight, ZC; is
the standardised score of the jth questionnaire item,

and Z_C]- is the average standardised score. i=1,2,3,4,5,
j=1,2,3,4,5,6,7,8,9,10.

The form of standardised factor scores of the ith factor
in the first-order model is:

S=ZWi(ZE—Z_Fi>

where W is the standardised regression weight, ZF; is
the standardised score of the ith latent variable, and ZF;
is the average standardised score of five latent variables.
1=1,2,3,4,5.

Based on the above two formulas, we can get the score
of DI (negative psychosocial work factor) and D2 (posi-
tive psychosocial work factor) among the medical staff.
Scores on two factors did not meet the normal distribu-
tion assumptions, and were conducted using the Mann-
Whitney U non-parametric test by ranks. Table 1 shows the
score of stress-related psychosocial work factors based on
different individual and work characteristics. The score
of negative psychosocial work stress factor was signifi-
cantly different among medical staff with different age,
education level, occupation, physical exercise, night shift
and weekly working hours (P<0.05), while the difference
between men and women was not significant (P=0.292).
On the other hand, the score of positive psychosocial work
stress factor was significantly different among medical
staff with different age, gender, occupation, and status
of physical exercise, smoking and drinking (P<0.05).
Then, we explored the score of psychosocial work stress

Table 3 Assessment of stress-related psychosocial work factors between individuals with and without SHS

Second-order factor of COPSOQ

D1 negative psychosocial

D2 positive psychosocial

Groups work stress factor P value work stress factor P value
Suboptimal health status (P50) <0.001 <0.001
Non-SHS -0.53+1.60 1.15+6.97
-0.77 (-1.83, 0.54) 1.61(-2.79, 6.34)
SHS 0.53+1.63 -1.16+7.06
0.46 (-0.67, 1.60) —-0.57 (- 5.75, 3.94)
Suboptimal health status (P75) <0.001 <0.001
Non-SHS -0.24+1.67 0.71+7.08
-0.39 (-1.62, 0.91) 1.24 (-3.85, 5.69)
SHS 0.77+1.57 -2.29+6.73
0.70 (-0.44, 1.86) -1.93 (-7.11, 2.60)
Suboptimal health status (P90) <0.001 0.005
Non-SHS -0.09+1.68 0.29+7.13
-0.20 (-1.47, 1.08) 0.78 (-4.39, 5.22)
SHS 0.90+1.68 -2.14+6.57

0.57 (-0.44, 2.19)

-1.93 (-7.23, 2.18)

COPSOQ, Copenhagen Psychosocial Questionnaire; P50, 50th percentile; P75, 75th percentile; P90, 90th percentile; SHS, suboptimal health

status.
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factors between individuals with and without SHS, with
the results shown in table 3. The scores of negative and
positive psychosocial factor were significantly different
between SHS and non-SHS groups (P<0.05). Briefly, the
individuals with SHS were likely to get higher score in
negative psychosocial work factor and lower score in posi-
tive psychosocial work factor, respectively. This difference
stayed statistically significant when using SHS cut-offs of
either P75 or P90 (table 3).

Relationship between stress-related psychesocial work
factors and suboptimal health (P50, P75 and P90)
Multivariate stepwise logistic regression models showed
a statistically significant inverse relationship between
positive psychosocial work stress factor and suboptimal
health, and a positive relationship between negative
psychosocial work stress factor and suboptimal health.
Regarding the negative psychosocial factor in the total
sample, those who got higher scores in negative psycho-
social work stress factor had higher risk of being subop-
timal than individuals with low scores (model 1: OR
(95% CI)=1.47 (1.34 to 1.62), P<0.001). This relation-
ship remained statistically significant in the adjusted
models (model 2: OR (95% CI)=1.50 (1.36 to 1.66),
P<0.001; model 3: OR (95 %CI)=1.57 (1.42 to 1.75),
P<0.01) (table 4) and when using SHS cut-offs of either
P75 or P90. Considering the total sample, individuals
with higher scores in positive psychosocial work stress
factor had a lower risk of having suboptimal health
compared with those who got lower scores (model 1:
OR (95% CI)=0.96 (0.94 to 0.98), P<0.001). This rela-
tionship remained statistically significant in the adjusted
models (model 2: OR (95% CI)=0.97 (0.95 to 0.99),
P=0.003; model 3: OR (95% CI)=0.97 (0.95 to 0.99),
P=0.012) and in the majority of SHS sensitivity analyses
(using cut-offs of P75 and P90), with the exception of
the first-step adjusted and fully adjusted models using
P90 as the SHS cut-off (model 2: OR (95% CI)=0.97
(0.94 to 1.01), P=0.155; model 2: OR (95% CI)=0.98
(0.95 to 1.02), P=0.325).

DISCUSSION

With social economic development and rapid pace of
life, the public have paid more and more attention to
the importance of suboptimal health. SHS is regarded as
a subclinical, reversible stage of chronic disease charac-
terised by a decline in vitality, in physiological function
and in the capacity for adaptation within a period of
3months.' To measure SHS, we developed SHSQ-25 and
adopted it as an instrument in this study. SHSQ-25 has
good internal consistency, with item-subscale correla-
tions ranging from 0.51 to 0.72, and with a Cronbach’s
alpha of 0.70 or higher for all subscales.” The good
internal consistency (Cronbach’s alpha of 0.943) was
also verified in our study (data not shown). However,
there are other SHS questionnaires in China, such as
the Sub-Health Measurement Scale V.1.0 (SHMS V1.0)

and the Multidimensional Subhealth Questionnaire
of Adolescents (MSQA). MSQA is aimed at adoles-
cents, while SHMS V.1.0 is a 39-item questionnaire that
includes physiological, psychological and social dimen-
sions. Previous research has shown SHMS V.1.0 has good
internal consistency in a population of southern Chinese
medical staff.** However, the SHSQ-25 was reliable and
valid in a large-sample health status survey in Beijing.”
On the other hand, the content and function of the
social symptoms dimension of SHMS V.1.0 were repeated
with COPSOQ), which is used to assess the social-psy-
chological factors at work in our study. In comparison,
SHSQ-25 is shorter and easier to complete, and there-
fore suitable for use in studies of the medical staff in
our study. Multiple factors that were influential to SHS,
including gender, age, physical activities, dietary habits,
emotional problems, social adaptation and others, have
been found in recent studies.”” * Correspondingly, age,
gender, education level, job, physical exercise, smoking
and drinking were significant factors that may influence
the status of health among medical staff in the current
study. There is no internationally accepted cut-off value
to diagnose SHS. Thus, we further conducted a sensitivity
analysis, the results of which were also valid. Overall, the
female nurses without ways to relieve stress, such as habit
of physical exercise, smoking and drinking, had higher
scores in SHSQ-25 (poorer health).

Over the last 20 years, rare longitudinal and many
cross-sectional studies have highlighted that work organ-
isation conditions, including repetitive work,g5 decision
authority,” physical and emotional demands,” irreg-
ular schedules and long hours,”™ ** and job insecurity,*
were the stress-related work factors that explain the
emergence or aggravation of mental illness. In addition,
different studies have also found low job satisfaction to
be an important contributor to occupational stress in
healthcare settings.” ** The relation of mental work-
load and health status based on documented measuring
instruments that covered all important aspects was undis-
putedly increased. For enterprises and organisations,
the COPSOQ questionnaire is a qualified screening
instrument for psychosocial factors at work.* It has good
internal consistency, with a Cronbach’s alpha of 0.79 or
even higher for all subscales in our study. But scale scores
were computed as the average of the values of the single
aspects, and this method ignored the relationship among
each of the dimensions. Previous studies® also showed
that the factor loadings calculated by traditional factor
analysis were less accurate and precise than that calcu-
lated by SEM, because the traditional method could not
control the effects of other variables and caused message
loss when extracting common factors. By contrast, SEM
could get factor loadings both of indicators to first-order
factors and first-order factors to second-order factors.
The standardised regression coefficients estimated the
relational degree between indicators and first-order
factors, first-order factors and second-order factors by
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Table 4 Sensitivity analyses with multivariate models assessing the relationship between stress-related psychosocial work

factors and suboptimal health (P50, P75 and P90)

Suboptimal health status (P50, P75,
P90)

Model/variables OR (95% CI) P value
Suboptimal health status (P50)
Model 1
D1 negative psychosocial work stress factor —— 1.47 (1.34 to 1.62) <0.001
D2 positive psychosocial work stress factor Il 0.96 (0.94 to 0.98) <0.001
Model 2
D1 negative psychosocial work stress factor 1 1.50 (1.36 to 1.66) <0.001
D2 positive psychosocial work stress factor toi 0.97 (0.95 to 0.99) 0.003
Model 3
D1 negative psychosocial work stress factor H —e—— 1.57 (1.42 t0 1.75) <0.001
D2 positive psychosocial work stress factor |o| 0.97 (0.95 to 0.99) 0.012
Suboptimal health status (P75) :
Model 1
D1 negative psychosocial work stress factor ——— 1.39 (1.26 to 1.54) <0.001
D2 positive psychosocial work stress factor Il 0.95 (0.98 to 0.97) <0.001
Model 2
D1 negative psychosocial work stress factor ————— 1.42 (1.28 to 1.58) <0.001
D2 positive psychosocial work stress factor r 0.95 (0.93 to 0.98) <0.001
Model 3
D1 negative psychosocial work stress factor ——— 1.44 (1.29 to 1.61) <0.001
D2 positive psychosocial work stress factor boi 0.96 (0.93 to 0.98) 0.001
Suboptimal health status (P90) :
Model 1
D1 negative psychosocial work stress factor i 1.36 (1.18 to 1.57) <0.001
D2 positive psychosocial work stress factor [ 0.97 (0.98 to 1.00) 0.037
Model 2
D1 negative psychosocial work stress factor ————————— 1.43 (1.23 to 1.67) <0.001
D2 positive psychosocial work stress factor e 0.97 (0.94 to 1.01) 0.155
Model 3
D1 negative psychosocial work stress factor ——————— 1.46 (1.25 to 1.70) <0.001
D2 positive psychosocial work stress factor o 0.98 (0.95 to 1.02) 0.325

Model 1: unadjusted. Model 2: adjusted by age and gender. Model 3: adjusted by age, gender, education level, occupation, physical exercise,

drinking behaviour and smoking status.
P50, 50th percentile; P75, 75th percentile; P90, 90th percentile.

controlling other variables. Another difference with tradi-
tional method is that SEM allows measurement error of
indicators.

Based on the above comparison and consideration, we
conducted first-order and second-order factor models
to explore the association among the dimensions of
COPSOQ. In this study, a modified second-factor model
with best fit indexes was considered to be favoured for
COPSOQ. Therefore, the stress-related psychosocial
work factors of medical staff were assessed by modified
second-order factor model (M2b). In M2b, the relation-
ship between insecurity at work and negative psychosocial

work factor was not significant. This result reflected that
the risk of subjects facing unemployment was very low in
our study. It was accorded with an actual investigation in
which the subjects were on-thejob medical staff (older
than 40 years of age) whose careers have ‘reached a stable
position’. The prevalence rate of SHS was 49.7% when
using P50 as the cut-off value in our study. Although they
had low insecurity at work, they were in high risk of SHS
because of the high pressure during the inservice.
Clinicians as a kind of special population need to
possess highly concentrated attention, sensible thinking,
exquisite techniques and experiences. Moreover, lasting
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work and intensive labour intensity make them suffer
more stress than other medical specialties. Previous
research suggested that psychosocial stress may result
from gendered processes,** such as uneven family respon-
sibilities, gender-specific harassment or discrimination,
and unequal levels of poverty, which mainly limited the
professional influence and development in women. In
the current study, the difference in scores in negative
psychosocial work stress factor between men and women
was not significant. But women had lower scores in posi-
tive psychosocial work stress factor than men (P<0.05).
In other words, women were more likely to suffer from
stress-related psychosocial work factors than men. The
gender gap in SHS in our study may be explained by
the discriminatory impact of gender on susceptibility
to stress-related psychosocial work factors, and the indi-
viduals with high level of psychosocial work stress were
a high-risk group of SHS. Additionally, age was also a
significant factor affecting stress levels.*” ** Meanwhile,
individuals with higher levels of education report greater
psychological demands.”” Similarly, we found that older
male non-clinical medical staff with habits of physical
exercise, smoking and drinking reported higher score
of positive psychosocial work factors (less susceptible to
work strain), while younger clinical doctors with a grad-
uate degree or above who lack exercise, are on night
shift and had longer man-hour (longer than 40hours
per week) reported higher scores in negative psychoso-
cial work factor (more susceptible to work strain). In our
study, psychosocial work stress factors, especially the nega-
tive side, was the factor influencing the risk of suboptimal
health among medical staff. This relationship was also
found in a population of executive employees.*®

The results of this study provided some important
insights for supervisors and managers in hospitals. Posi-
tive effects of work in the medical services should be maxi-
mised, and the consequences of work-related risk factors,
such as demands and insecurity at work, in this important
profession should be prevented. Moreover, Yan et al’
indicated that SHS is associated with cardiovascular risk
factors and contributes to the development of cardiovas-
cular disease. Therefore, it is less likely to be a question
that the above measures are effective in preventing SHS
and further reduce the risks of cardiovascular disease.

CONCLUSION

The modified second-order factor model was a suitable
method to evaluate COPSOQ among medical staff. In this
population, the negative and positive psychosocial work
stress factors might be the risk and protective factors of
suboptimal health, respectively. Negative psychosocial
work stress was the most associated factor to predict
suboptimal health.
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