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Abstract
Background: In China, mental health of frontline medical staff might be in�uenced by clinicians’ ability to
handle the outbreak of coronavirus disease 2019 (COVID-19). Few studies to-date have addressed the
association between clinicians’ competencies and mental health in this context. This cross-sectional
study has examined the prevalence of mental health symptoms among frontline medical staff handling
the COVID-19 outbreak, and explored the associations between their competencies, and separate and
concurrent depressive and anxiety symptoms.

Methods: A total of 623 frontline medical staff were included in this study, which took place from
January 20, 2020 to February 20, 2020. Competencies, depressive symptoms, and anxiety symptoms
were assessed using the short form of the Chinese clinical physicians’ competency model, Patient Health
Questionnaire-9, and Generalized Anxiety Disorder-7 questionnaire, respectively. Logistic regression
models were used to estimate the associations between one standard deviation increase in competency
scores and the prevalence of mental health problems. Multivariate-adjusted odds ratios (ORs) and
corresponding 95% con�dence intervals (CIs) were calculated.

Results: Among 623 staff members, the prevalence of depressive, anxiety, and comorbid depressive and
anxiety symptoms was 40.93%, 31.78%, and 26.00%, respectively. Among the medical staff with higher
total competency scores, the prevalence of depressive (OR=0.67, 95% CI: 0.55-0.81), anxiety (OR=0.68,
95% CI: 0.56-0.83), and comorbid anxiety and depressive symptoms (OR=0.69, 95% CI: 0.55-0.83) was
lower than among their lower-scoring counterparts. Subgroup analyses strati�ed by core competency
scores revealed similar associations as the main analyses.

Conclusions: The present �ndings highlight the association between high core competency scores and
lower prevalence of depressive, anxiety, and comorbid anxiety and depressive symptoms. Improving
medical staff’s core competencies might help prevent mental health problems among frontline medical
staff responding to COVID-19.

Background
Coronavirus disease 2019 (COVID-19, previously referred to as 2019-nCoV), with an epicentre in Wuhan,
the capital of Hubei province in China, has spread globally [1]. The World Health Organization Emergency
Committee declared COVID-19 outbreak an international public health emergency in late January 2020[2].
By March 1, 2020, in China, there have been 79,968 con�rmed COVID-19 cases, including 2,873
associated deaths [3]. Scientists have been concerned about the risk of many large outbreaks outside of
China. According to a recent report by the National Health Commission of China, a total of 277 medical
teams with 33,759 medical workers have been sent to Hubei to contain COVID-19.

Such large-scale public health threat associated with infectious disease poses several challenges. For
example, frontline medical staff are under physical and psychological pressure, in particular, given scarce
information about the disease’s mode of transmission. The present epidemic has features comparable to
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the 2003 outbreak of severe acute respiratory syndrome (SARS-CoV), which was caused by another
coronavirus, resulting in 349 deaths out of 5,327 con�rmed cases in China [4]. Previous studies have
reported that in the initial phase of the SARS outbreak, medical staff felt vulnerable, uncertain, and
concerned for their lives, which manifested with physical and psychological symptoms [5-6]. Moreover,
staff members who experienced symptoms of depression were at increased risk of making errors in
patient care [7]. Maintaining good mental health among medical staff is essential to preventing
infectious disease spread and ensuring long-term wellbeing of staff [8-9]. Therefore, mental health of
frontline medical staff should be supported during the outbreak of COVID-19.

Competence is a concept that refers to an ability to perform a speci�c activity, integrating knowledge,
skills, values, and attitudes, often used to distinguish average and outstanding performance of a role [10-
11]. Competence is measurable and can be developed through training. In the early stages of the COVID-
19 outbreak, frontline medical staff have experienced challenges to their competencies [12]. Mental
health among frontline medical staff might be in�uenced by their ability to deal with an outbreak, such as
COVID-19 in China.

As a new infectious disease, COVID-19 has generated great research interest. However, epidemiological
data on competencies and mental health symptoms among frontline medical staff during the COVID-19
outbreak are limited. Thus, the present cross-sectional study has examined the prevalence of mental
health problems among frontline medical staff responding to the COVID-19 outbreak, and explored
associations between core competency scores and prevalence of depressive, anxiety, and comorbid
anxiety and depressive symptoms in this population.

Methods
Participants

This cross-sectional study was conducted using the WeChat-based survey programme Questionnaire
Star. From January 20, 2020 to February 20, 2020, a total of 669 frontline medical staff responding to the
COVID-19 outbreak participated in the present study. Data from participants who did not provide
information on any of the variables of interest were excluded (n=46). Overall, data from 623 participants
were included in the analyses. The study protocol was approved by the ethics committee of Shengjing
Hospital of China Medical University, and all participants provided written informed consent to
participate. The study protocol conformed to the principles of the 1975 Declaration of Helsinki.

Assessment of depressive symptoms

Depressive symptoms were assessed using the Chinese version of the Patient Health Questionnaire-9
(PHQ-9), a nine-item questionnaire designed to screen for depression in primary care and other medical
settings[13]. Questionnaire items were scored from 0 (not at all) to 3 (nearly every day). The sum of these
scores produced an overall score, ranging from 0 to 27; higher scores indicated greater depressive
symptoms. “High” depressive symptoms were de�ned as an overall PHQ-9 score ≥ 5 [13].
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Assessment of anxiety symptoms

Anxiety symptoms were assessed using the Chinese version of the Generalized Anxiety Disorder-7 (GAD-
7) questionnaire, which consists of 7 questions and re�ects the frequency of symptoms during the
preceding 2 weeks [14]. Questionnaire items were scored from 0 (not at all) to 3 (nearly every day). The
sum of these scores produced an overall score, ranging from 0 to 21, with higher scores indicating greater
anxiety symptoms. “High” anxiety symptoms were de�ned as an overall GAD-7 score ≥ 5 [14].

Assessment of clinicians’ competencies

Competencies among frontline medical staff were assessed using the short version of the Chinese
clinical physicians' competency model, which comprised 12 items, classi�ed into 8 components: clinical
skills and patient care, mastery of medical knowledge, information and management, professionalism,
interpersonal communication, health promotion and disease prevention, academic research, and
teamwork[15-16]. Each component was weighted from 1 to 9, generating a global score from 8 to 72.
Higher scores indicated greater competencies.

Assessment and de�nitions of confounding factors

All confounding factors (age, gender, profession, department, marital status, relative infected by COVID-
19, working location, household income, years of service, working time after the COVID-19 outbreak, and
sleeping time after COVID-19) were collected using a questionnaire. For analyses, profession was
classi�ed as “physician”, “nurse”, or “public health practitioner”; department was classi�ed as “intensive
care unit”, “general ward”, or “other”; household income was classi�ed as “≥100,000 Yuan/year” or
below; marital status was classi�ed as “currently married” or “currently unmarried”; working location was
classi�ed as “Hubei province” or “other”.

Statistical analysis

Participant characteristics were reported strati�ed by depressive or anxiety symptoms status. Continuous
variables were presented as least-square means and 95% con�dence intervals (CIs); categorical variables
were presented as counts and percentages. Logistic regression models were used to estimate the
associations between one standard deviation increase in clinicians’ competency scores, and the
prevalence of depressive and anxiety symptoms. Odds ratios (ORs) and 95% CIs were calculated. The
crude model was used to calculate the crude OR (95% CI) without any adjustments. Model 1 was
adjusted for age and sex. Model 2 was further adjusted for profession, department, marital status, relative
infected by COVID-19, working location, household income, years of service, working time after COVID-19,
and sleeping time after COVID-19. All analyses were performed using the Statistical Analysis System 9.3
edition for Windows (SAS Institute Inc., Cary, NC, USA). All P-values were two-tailed, and P-values <0.05
were considered statistically signi�cant.

Results
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Participant characteristics

Among 623 participants, the prevalence of depressive, anxiety, and comorbid depressive and anxiety
symptoms was 40.93%, 31.78%, and 26.00%, respectively. The mean age was 33.93 (95% CI: 33.74-
34.49) years.

Participant characteristics are presented in Table 1 and Table 2, divided by depressive and anxiety
symptoms status, respectively. Participants with depressive or anxiety symptoms had lower clinicians’
competency scores. Participants with depressive symptoms tended to be younger (P = 0.01), not married
(P = 0.03), and have a shorter length of service (P = 0.01). Moreover, participants with anxiety symptoms
were more likely to be men (P = 0.02), younger (P < 0.01), working at departments other than intensive
care or general wards (P < 0.001), based in provinces other than Hubei (P < 0.001), with a shorter length
of service (P < 0.01), and a higher likelihood of having a relative infected by COVID-19 (P = 0.02).

Clinicians’ competencies and depressive symptoms

Associations between clinicians’ competency scores and prevalence of depressive symptoms are
presented in Table 3. Among participants with higher total competency scores, the prevalence of
depressive symptoms was lower. The multivariate-adjusted OR (95% CI) for depressive symptoms per one
standard deviation increase in total scores of competencies was 0.67 (0.55-0.81). Furthermore, subgroup
analyses strati�ed by eight core competency categories revealed similar associations as the total score.

Clinicians’ competencies and anxiety symptoms

As shown in Table 3, total clinicians’ competency scores were negatively associated with the prevalence
of anxiety symptoms. After adjustments for confounding factors, the OR (95% CI) for anxiety symptoms
per one standard deviation increase in the total competency score was 0.68 (0.56-0.83). Moreover, scores
on seven core competency categories (all except academic research) were negatively associated with the
prevalence of anxiety symptoms.

Clinicians’ competencies and comorbid anxiety and depressive symptoms

We examined associations between clinicians’ competency scores and comorbid anxiety and depressive
symptoms (Table 4). Among participants with higher total competency scores, the prevalence of
comorbid anxiety and depressive symptoms was lower than among their counterparts. The OR (95% CI)
for comorbid anxiety and depressive symptoms per one standard deviation increase in total clinicians’
competency score was 0.68 (0.55-0.83). Seven core competency categories (all except academic
research) were negatively associated with the prevalence of comorbid anxiety and depressive symptoms.

Discussion
To the best of our knowledge, the present study is the �rst study to explore the associations between
clinicians’ competencies and mental health symptoms among frontline staff responding to the COVID-19
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outbreak. Mental health problems, including depressive, anxiety, and comorbid depressive and anxiety
symptoms are highly prevalent in this population. Our �ndings suggest that higher clinicians’ competency
scores are associated with lower prevalence of depressive, anxiety, and comorbid depressive and anxiety
symptoms. Subgroup analyses strati�ed by different domains of clinicians’ competencies yielded results
similar to the results of the main analyses.

The present �ndings suggest that staff members with depressive and anxiety symptoms tend to be
younger and have a shorter length of service. The risk of depressive and anxiety symptoms appears to be
in�uenced by clinicians’ age and length of service [17-18]. Possible factors that account for these
�ndings are age- and service duration-related decrease in emotional responsiveness, and increase in
emotional control and psychological resilience.

In the present study, the prevalence of depressive, anxiety, and comorbid depressive and anxiety
symptoms among Chinese frontline medical staff responding to the COVID-19 outbreak was 40.93%,
31.78%, and 26.00%, respectively, which was higher than reported peacetime estimates as well as
estimates from the initial phase of the SARS epidemic [19-23]. A previous study conducted in southern
China has reported that 28.13% of physicians had depressive symptoms, 25.67% had anxiety symptoms,
and 19.01% had comorbid depressive and anxiety symptoms [20]. Another study has explored the impact
of the SARS epidemic on health care workers in Taiwan, reporting the prevalence of depressive symptoms
at 17.3% during the SARS epidemic [23]. In a recent multicentre survey, high prevalence of depressive
(50.7%) and anxiety (44.7%) symptoms of frontline medical staff has been reported during the COVID-19
outbreak in China [8]. Mental health problems among medical staff might hinder their professional
performance and affect the quality of response to COVID-19. Concurrently, deterioration in staff wellbeing
is likely to negatively affect on patients and professionals’ overall health. Protecting mental health of
medical staff is crucial for epidemic control and maintaining staff wellbeing.

In recent years, clinical core competences, including clinical skills and patient care, mastery of medical
knowledge, health promotion and disease prevention, information and management, professionalism,
interpersonal communication, academic research, and teamwork have become key to de�ning medical
staff’s ability worldwide [24-26]. High clinicians’ competency scores have become measures of good
clinical performance.

Moreover, In the present study, higher clinicians’ competency scores have been associated with increased
prevalence of anxiety, depressive, and comorbid anxiety and depressive symptoms. Clinicians’
competency scores were negatively associated with the prevalence of mental health problems among
frontline medical staff. These �ndings suggest that improving core competencies among frontline
medical staff responding to the epidemic might help contain the spread of COVID-19. To control the
epidemic, health authorities should ensure that frontline staff are competent and equipped with up-to-
date knowledge and information.

Strengths and limitations
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To the best of our knowledge, the present study is the �rst to use a competency-based survey to
investigate the associations between clinicians’ core competency scores and the prevalence of mental
health problems among frontline medical staff. The present �ndings highlight the importance of
clinicians’ competencies in maintaining mental health. Suitable training should be provided to this
population. Nevertheless, this study has several limitations, which should be considered when interpreting
its �ndings. First, the cross-sectional design of the present study limits discussions about causality and
generalizability of the �ndings. Second, the use of an online survey might have resulted in a biased
participant sample. However, given the high transmission rate of the virus, which has restricted the
opportunities to conduct face-to-face surveys, WeChat-based survey programme Questionnaire Star has
been widely implemented in China [8]. Third, unmeasured confounding factors might have affected the
observed associations.

Conclusion
Mental health problems associated with clinicians’ core competencies are highly prevalent among
frontline medical staff responding to the COVID-19 outbreak. Protecting mental health of medical staff is
important for epidemic control and staff’s lasting wellbeing. Our study has highlighted the importance of
clinicians’ core competencies in maintaining staff wellbeing during an epidemic; providing additional
training to frontline medical staff might help prevent the onset of mental health problems and support
efforts to contain COVID-19. To address the COVID-19 epidemic, health authorities should ensure
competent staff, equipped with up-to-date information are frontline responders.

Abbreviations
COVID-19, Coronavirus disease 2019; OR, odds ratio; CI, con�dence interval; SARS-CoV, severe acute
respiratory syndrome; PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7
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Characteristic Depressive symptoms status P-valueb 
No Yes

PHQ-9 scores (≥ 5, %) 368 (59.07) 255 (40.93)  

PHQ-9 scores (mean value)  1.53 (1.26, 1.81) c 8.83 (8.50, 9.16)  

Total competencies score 61.75 (60.64,
62.87)

57.48 (56.14,
58.82)

< 0.001

Information and management 7.77 (7.60, 7.93) 7.27 (7.08, 7.47) < 0.001

Professionalism 8.40 (8.25, 8.54) 7.92 (7.47, 8.09) < 0.001

Clinical skills and patient care 7.21 (7.03, 7.40) 6.59 (6.37, 6.81) < 0.001

Interpersonal communication 8.13 (7.97, 8.28) 7.53 (7.35, 7.72) < 0.001

Health promotion and disease prevention 7.71 (7.54, 7.89) 7.18 (6.97, 7.39) < 0.001

Mastery of medical knowledge 7.99 (7.83, 8.15) 7.51 (7.32, 7.70) < 0.001

Academic research 6.23 (6.01, 6.46) 5.73 (5.46, 6.01) < 0.01

Teamwork 8.31 (8.17, 8.46) 7.75 (7.57, 7.93) < 0.001

Sex (male, %) 32.88 38.04 0.18

Age (years) 34.54 (33.81,
35.26)

33.06 (32.19,
33.92)

0.01

Years of service 11.18 (10.51,
11.86)

9.80 (8.98, 10.61) 0.01

Married (yes, %) 79.62 72.16 0.03

Household income (≥100,000 Yuan/year,
%)

54.62 50.20 0.28

Working time after COVID-19 (hours/day) 8.45 (8.17, 8.72) 8.13 (7.79, 8.46) 0.15

Sleeping time after COVID-19 (hours/day) 6.82 (6.67, 6.98) 6.67 (6.49, 6.86) 0.22

Profession      

Physician 28.80 27.06 0.63

Nurse 60.60 61.96 0.73

Public health practitioner 10.60 10.98 0.88

Department      

Intensive care unit 38.86 36.86 0.61

General ward 34.24 30.59 0.34
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Other 26.90 32.55 0.13

Relative infected by COVID-19 5.71 9.80 0.05

Working location (Hubei province, %) 75.54 69.02 0.07

aPHQ-9, Patient Health Questionnaire-9; COVID-19, Coronavirus disease 2019.

bAnalysis of variance or chi-square test

cLeast square mean (95% con�dence interval) (all reported values)

 

Table 2. Participant characteristics, strati�ed by the presence of anxiety symptomsa
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Characteristic Anxiety symptoms status P-valueb 
No Yes

GAD-7 scores (≥ 5, %) 425 (68.22) 198 (31.78)  

GAD-7 scores (mean value)  1.33 (1.13, 1.53)c 8.04 (7.75, 8.33)  

Total competencies score 61.57 (60.54,
62.61)

56.64 (55.13,
58.16)

< 0.001

Information and management 7.78 (7.63, 7.93) 7.11 (6.88, 7.33) < 0.001

Professionalism 8.43 (8.30, 8.56) 7.71 (7.52, 7.90) < 0.001

Clinical skills and patient care 7.16 (6.99, 7.33) 6.52 (6.27, 6.77) < 0.001

Interpersonal communication 8.09 (7.95, 8.24) 7.43 (7.22, 7.64) < 0.001

Health promotion and disease prevention 7.69 (7.53, 7.85) 7.09 (6.85, 7.32) < 0.001

Mastery of medical knowledge 8.00 (7.85, 8.14) 7.35 (7.13, 7.56) < 0.001

Academic research 6.11 (5.90, 6.32) 5.86 (5.55, 6.17) 0.19

Teamwork 8.31 (8.17, 8.45) 7.59 (7.39, 7.79) < 0.001

Sex (male, %) 32.00 41.41 0.02

Age (years) 34.48 (33.81,
35.15)

32.75 (31.77,
33.73)

< 0.01

Years of service 11.19 (10.56,
11.82)

9.38 (8.46, 10.30) < 0.01

Married (yes, %) 77.88 73.74 0.26

Household income (≥100,000 Yuan/year,
%)

54.59 48.99 0.19

Working time after COVID-19 (hours/day) 8.26 (8.00, 8.52) 8.44 (8.06, 8.82) 0.43

Sleeping time after COVID-19 (hours/day) 6.76 (6.62, 6.91) 6.76 (6.55, 6.97) 0.96

Profession      

Physician 28.47 27.27 0.76

Nurse 61.65 60.10 0.71

Public health practitioner 9.88 12.63 0.30

Department      

Intensive care unit 42.12 29.29 < 0.01

General ward 33.41 31.31 0.60
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Other 24.47 39.39 < 0.001

Relative infected by COVID-19 5.65 11.11 0.02

Working location (Hubei province, %) 77.18 63.64 < 0.001

aGAD, Generalized Anxiety Disorder-7; COVID-19, Coronavirus disease 2019

bAnalysis of variance or chi-square test

cLeast square mean (95% con�dence interval) (all reported values)

 

Table 3. Associations between competencies, anxiety, and depressive symptoms among frontline medical
staff during the COVID-19 outbreak
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  Crude model  Adjusted Model
1a

 Adjusted Model
2b

Depressive symptoms      

Total competencies score  0.67 (0.57,
0.80)c

0.70 (0.58, 0.83) 0.67 (0.55, 0.81)

Information and management 0.74 (0.63, 0.87) 0.77 (0.65, 0.90) 0.76 (0.63, 0.90)

Professionalism 0.71 (0.59, 0.83) 0.74 (0.62, 0.88) 0.71 (0.58, 0.85)

Clinical skills and patient care 0.71 (0.60, 0.83) 0.73 (0.62, 0.86) 0.69 (0.57, 0.83)

Interpersonal communication 0.67 (0.56, 0.79) 0.70 (0.58, 0.83) 0.68 (0.56, 0.82)

Health promotion and disease
prevention

0.73 (0.62, 0.86) 0.75 (0.63, 0.88) 0.74 (0.62, 0.88)

Mastery of medical knowledge 0.73 (0.62, 0.86) 0.76 (0.64, 0.90) 0.76 (0.63, 0.90)

Academic research 0.80 (0.68, 0.94) 0.81 (0.69, 0.96) 0.82 (0.69, 0.97)

Teamwork 0.67 (0.56, 0.80) 0.70 (0.58, 0.83) 0.67 (0.55, 0.81)

Anxiety symptoms      

Total competencies score 0.65 (0.55, 0.77) 0.68 (0.57, 0.81) 0.68 (0.56, 0.83)

Information and management 0.67 (0.57, 0.79) 0.70 (0.59, 0.83) 0.70 (0.58, 0.84)

Professionalism 0.61 (0.51, 0.72) 0.64 (0.53, 0.76) 0.63 (0.52, 0.77)

Clinical skills and patient care 0.71 (0.60, 0.84) 0.74 (0.62, 0.87) 0.74 (0.61, 0.89)

Interpersonal communication 0.66 (0.55, 0.78) 0.69 (0.58, 0.82) 0.70 (0.58, 0.85)

Health promotion and disease
prevention

0.71 (0.60, 0.84) 0.74 (0.62, 0.88) 0.75 (0.62, 0.90)

Master of medical knowledge 0.67 (0.57, 0.79) 0.70 (0.59, 0.83) 0.72 (0.59, 0.86)

Academic research 0.90 (0.76, 1.06) 0.92 (0.78, 1.09) 0.92 (0.77, 1.10)

Teamwork 0.62 (0.52, 0.74) 0.66 (0.55, 0.78) 0.66 (0.54, 0.80)

aAdjusted for age and gender

bAdjusted for age, gender, profession, department, marriage status, relative infected by COVID-19, working
location, household income, years of service, working time after COVID-19, and sleeping time the COVID-
19outbreak

cOdds ratio (95% con�dence interval) per one standard deviation increase of scores of clinicians’
competencies (all reported values)



Page 16/16

 

Table 4. Associations between competencies, and comorbid anxiety and depressive symptoms among
frontline medical staff during the COVID-19 outbreak

  Crude model  Adjusted Model
1a

 Adjusted Model
2b

Comorbid anxiety and depressive
symptoms

     

Total competencies score  0.64 (0.53,
0.76)c

0.68 (0.56, 0.81) 0.68 (0.55, 0.83)

Information and management 0.69 (0.58,
0.82)

0.73 (0.61, 0.88) 0.73 (0.61, 0.89)

Professionalism 0.58 (0.49,
0.69)

0.62 (0.51, 0.74) 0.62 (0.50, 0.75)

Clinical skills and patient care 0.72 (0.60,
0.85)

0.75 (0.63, 0.90) 0.76 (0.62, 0.92)

Interpersonal communication 0.64 (0.54,
0.76)

0.68 (0.57, 0.81) 0.70 (0.57, 0.84)

Health promotion and disease
prevention

0.70 (0.59,
0.84)

0.74 (0.62, 0.88) 0.75 (0.62, 0.91)

Master of medical knowledge 0.66 (0.55,
0.78)

0.69 (0.58, 0.83) 0.71 (0.58, 0.86)

Academic research 0.85 (0.71,
1.02)

0.88 (0.73, 1.05) 0.87 (0.72, 1.05)

Teamwork 0.60 (0.50,
0.72)

0.64 (0.53, 0.77) 0.64 (0.52, 0.78)

aAdjusted for age and gender

bAdjusted for age, gender, profession, department, marriage status, relative infected by COVID-19, working
location, household income, years of service, working time after COVID-19, and sleeping time after the
COVID-19outbreak

cOdds ratio (95% con�dence interval) per one standard deviation increase of scores of clinicians’
competencies (all reported values)


