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Purpose: To understand the physical and mental health status of primary healthcare providers (PHPs) including physicians, nurses 
and other staff and the workplace risk factors for depression, anxiety and intention-to-leave.
Patients and Methods: In December 2021, a national cross-sectional survey was conducted from 62 urban communities in China, 
and all PHPs were invited to complete a standardized questionnaire. Information on demographic, health-related lifestyle, cardiovas-
cular risk factors and physical health status, occupational stress and intention-to-leave was collected. Depression and anxiety were 
assessed using the Zung Self-Rating Anxiety/Depression Scale (SAS/SDS).
Results: A total of 4901 PHPs were included. 67.0% males currently drank alcohol vs 25.3% in females; 36.0% males currently 
smoked cigarettes vs 1.4% in females. Notably, more than half males were overweight or obese, but this proportion was 24.2% in 
females. The prevalence of chronic diseases, including hypertension, diabetes, dyslipidemia, non-alcoholic fatty liver disease, gout, 
and disease clustering were higher in males than in females. The prevalence of depression and anxiety were high, 50% had depression, 
of whom 15.6% had moderate/severe depression. Over 15% participants had varied levels of anxiety, and approximately 4% had 
moderate/severe anxiety. PHPs who aged 18–29 (OR: 1.31, 95% CI: 1.05–1.64), were males (OR: 1.34, 95% CI: 1.14–1.57), with 
lower professional title (comparing with staff with senior title, the ORs of the intermedium, junior and none were 1.83, 2.18 and 2.49, 
respectively), took charge in nursing (OR: 1.41, 95% CI: 1.20–1.65), with higher perceived stress level (OR: 1.82, 95% CI: 1.41–2.34), 
and suffering from severe fatigue (OR: 2.55, 95% CI: 1.99–3.27) were more likely to have depression. Likewise, PHPs who were 
younger, with intermedium professional title, had higher perceived pressure level, and higher fatigue levels were more likely to have 
anxiety.
Conclusion: The mental health of PHPs is worrisome, with a high burden of chronic diseases and occupational risk factors. Younger 
PHPs, nurses, and those with higher levels of work pressure and fatigue are more vulnerable to psychological problems. The high 
prevalence of intention-to-leave calls for strategies that relieve the workplace stress and enhance the human resource capability.
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Introduction
Stress, depression, and anxiety are key challenges for psychologists, psychiatrists, and behavioural scientists globally.1 

Depression is one of the most common behavioural disorders associated with low mood, guilt, loss of interest, 
worthlessness, decreased energy and concentration, etc. Major depression ranks amongst the most burdensome health 
conditions. Depression is associated with diminished quality of life, and even a higher risk of mortality.2 Anxiety is 
a disorder associated with fear and uncertainty and is often accompanied by fatigue, restlessness, and palpitations.1 

Globally, the prevalence of depression and anxiety are between 10% and 20%.2 Healthcare providers, such as doctors and 
nurses, are affected by a variety of stresses in the workplace and thus are vulnerable to suffering from depression and 
anxiety. In the past few years, the COVID-19 pandemic has caused severe health outcomes worldwide. Depression, 
anxiety, burnout and post-traumatic stress disorder were commonly observed in healthcare providers, especially in those 
fighting at the frontline, being a nurse, with longer shifts, etc.3 In addition, these psychological issues could have 
associations with decreased quality of life and suicidality.4–6 Furthermore, depression and anxiety can lead to negative 
effects on health and impair the productivity, work performance and availability of health human resource. Previous 
studies have revealed a correlation between mental health and physical health. For example, in a general Chinese 
population, psychological symptoms were more prevalent among individuals with noncommunicable chronic diseases 
(NCD).7 NCD patients had a higher risk of depression and anxiety.8 Therefore, in addition to monitoring mental health, it 
is also important to improve physical health and early identify NCD high-risk population.

Globally, healthcare workers are at the center of the fight against COVID-19 pandemic in the last few years. As part 
of China’s healthcare reform effort to provide citizens with universal access to healthcare, the primary healthcare, 
delivered by community health centers in urban areas, has received considerable attention recently.9 Along with the rapid 
urbanization and aging process in China, the effectiveness and quality of primary healthcare is of increased importance. 
Although there are studies exploring the mental health status of primary healthcare providers (PHPs) in China,10–12 most 
were conducted in rural or limited geographic areas. Furthermore, since there have been concerns about the quality of 
PHPs and its insufficient continuity in China,9 it is necessary to understand the occupational factors that may influence 
the staff’s work passion at community healthcare centers. Our previous study, which was conducted among 286 primary 
healthcare providers in limited areas in China, has revealed a moderate prevalence (43.7%) of intention-to-leave.13 

However, more representative data covering a broad range of geographic areas and diverse study populations, especially 
those fight against COVID-19 pandemic in the primary healthcare settings, is urgently needed for policymakers to initiate 
targeted health enhancing strategies.

Therefore, to understand the physical and mental health status of PHPs, as well as to explore the potential 
occupational factors related to work continuity, we conducted a nationwide survey in 2021, enrolling PHPs from 62 
urban communities in mainland China.

Materials and Methods
Study Population
An online cross-sectional survey was conducted in December 2021, using a multistage-stratified cluster sampling 
method, 62 urban community healthcare centers were selected from the Mainland China. In the first sampling stage, 
using typical sampling method, we selected one or two provinces from the North, South, West, and East China and finally 
seven provinces were selected. In the second stage, two cities, one is the provincial capital city, and another is a relatively 
small city, in each province, were selected. In the third stage, districts were selected based on the local GDP in each city 
(a total of 62 districts with varied levels of economic development). In the final stage, one healthcare centers in the 
selected districts were randomly selected, and finally, there were 62 community healthcare centers included. All staff in 
the selected settings were asked to finish an online questionnaire survey voluntarily based on WeChat.

The inclusion criteria for participant enrolment were as follows: 1) aged 18 or above; 2) has been worked as PHPs at 
the selected community healthcare centers for at least one year; 3) major in medicine, nursing, public health, or other 
medical related specialties. The exclusion criteria were people who cannot complete the online survey.
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A meta-analysis has shown a depression rate of 22.8 and anxiety rate of 23.2% among healthcare workers.14 To 
ensure statistical efficacy, we used a lower prevalence of 22% to estimate the minimum required sample size in the study. 
The calculation was according to the following formula:

Alpha (α) is the significance level, p is the prevalence of depression, q equals 1-p, and d is the error tolerance, which 
can be estimated as 0.10 × p. To reach a significance level of 0.05 and error tolerance of 0.10p, the estimated minimum 
sample size is 1362. We added an additional 20% to the sample size, factoring in possible non-compliance. Finally, 4907 
staff working in primary healthcare settings were recruited, and 4901 completed the survey. The sample size can satisfy 
the statistical power requirement.

The study was carried out in accordance with the Declaration of Helsinki. Ethical approval was obtained from the 
Bioethical Committee of Capital Pediatric Institute (SHERLL2020017). All participants were told the time of the survey, 
which data were stored and where and for how long, who the investigator was, and the purpose of the study, and provided 
informed consent before the survey.

Measurement and Definitions
An export panel was established to discuss the usability and technical functionality of the electronic questionnaire, 
and a pre-investigation was conducted before the formal survey. A standardized questionnaire was finally designed 
after consultation with epidemiologists, physicians and psychologists. Demographic information including sex, age, 
educational level, income, health-related lifestyle (cigarette smoking, alcohol drinking), height, weight, and personal 
disease history (hypertension, diabetes, dyslipidemia, non-alcoholic fatty liver disease and gout) was collected. 
Overweight and obesity were defined as 24 ≤ BMI < 28 kg/m2, and BMI ≥ 28 kg/m2, according to the classification 
criteria for Chinese people.15,16

Occupational information was collected, including the rank of profession title (none/primary/medium/senior), profes-
sional areas (doctor, nurse, pharmacist/administration/others), fatigue level, perceived stress, intention-to-leave the jobs, 
etc. In addition, information on workloads related to COVID-19 prevention and control was collected.

Zung Self-Rating Anxiety/Depression Scale (SAS/SDS) was used to measure depression and anxiety. As short 
self-rated scales that can be used to assess the psychological and somatic symptoms of anxiety depression, the SAS/ 
SDS has been widely used in the field of psychiatry.17,18 Both of them contain 20 items and were designed based on 
the diagnostic criteria for anxiety and depression. Users rate each item according to their feelings during the past 
few days using a 4-point Likert Scale. The original sum score of SAS/SDS ranges from 20 to 80 and then is 
converted to SAS/SDS index and further classified into light, moderate or severe anxiety/depression.19 To learn the 
current need for psychological health support, we added a related question in the online survey as “Do you need 
professional psychological support?”, with multiple choices including “Yes, I have sought for help already”. “Yes, 
but I have not sought for help yet”, “I don’t care”, “No, I am capable of selfcare” and “No, I am in good mental 
health”.

Statistical Analyses
Categorical variables were shown as frequencies and proportions. Chi-square tests were used to compare the 
prevalence of depression and anxiety among subgroups. Multivariable logistic regression models were used to 
explore factors associated with depression and anxiety, respectively. In addition, as there may be age-varied 
associations, we performed age-stratified multivariable logistic regression analyses. Adjusted odds ratios (ORs) 
with their 95% confidence intervals (CIs) were reported. A p-value of less than 0.05 (two-tailed) was considered 
statistically significant. Analyses were performed using SAS (version 9.4, SAS Institute Inc., Cary, NC, USA).
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Results
Basic Characteristics
A total of 4901 PHPs from 62 urban communities in China were included in the final analyses. The average age was 36.45 
(standard deviation: 9.70), and 80.6% were females. Most participants were married (75.4%), had a college educational level 
(52.5%), with a personal annual income less than 144,000 CHY (77.6%, 1 CHY≈0.14 USD), without or only with a junior 
professional title (64.5%), major in clinical medicine or nursing (64.5%), had been working for more than ten years (56.2%). More 
details are available in Table 1.

Table 1 Basic Characteristics of Adults from 62 Communities in Mainland China (n = 4901)

Basic characteristics Male  
(n = 950)

Female  
(n = 3951)

p Overall

n % n % n %

Age <0.001
18–29 205 21.58 1192 30.17 1397 28.50

30–39 258 27.16 1524 38.57 1782 36.36

40–49 290 30.53 844 21.36 1134 23.14
50–59 168 17.68 367 9.29 535 10.92

60–74 29 3.05 24 0.61 53 1.08

Marital status <0.001
Unmarried 186 19.58 808 20.45 994 20.28

Married 719 75.68 2974 75.27 3693 75.35

Widowed/divorced 45 4.74 169 4.28 214 4.37
Education <0.001

Junior high school or lower 19 2.00 34 0.86 53 1.08

Senior high school 128 13.47 325 8.23 453 9.24
Junior college 291 30.63 1413 35.76 1704 34.77

College 491 51.68 2083 52.72 2574 52.52

Postgraduate 21 2.21 96 2.43 117 2.39
Personal annual income (CHY) <0.001

<36,000 210 22.11 1268 32.09 1478 30.16
36,000- 462 48.63 1864 47.18 2326 47.46

144,000- 234 24.63 742 18.78 976 19.91

≥200,000 44 4.63 77 1.95 121 2.47
Professional title level <0.001

None 248 26.11 680 17.21 928 18.93

Junior 354 37.26 1881 47.61 2235 45.60
Intermediate 248 26.11 1195 30.25 1443 29.44

Senior 100 10.53 195 4.94 295 6.02

Major
Clinical medicine 443 46.63 968 24.50 <0.001 1411 28.79

Nursing 22 2.32 1728 43.74 1750 35.71

Others 485 51.05 1255 31.76 1740 35.50
Work years <0.001

<5 188 19.79 914 23.13 1102 22.49

5–9 125 13.16 920 23.29 1045 21.32
≥10 636 66.95 2117 53.58 2753 56.17

Ever-smoke 400 42.11 99 2.51 <0.001 499 10.18

Ever-drink 636 66.95 1000 25.31 <0.001 1636 33.38
BMI categories <0.001

<24 417 43.89 2994 75.78 3411 69.60

24–28 410 43.16 797 20.17 1207 24.63
≥28 123 12.95 160 4.05 283 5.77

Notes: Some columns of characteristics were not summed to 100% due to missing values. 1 CHY≈ 0.14 USD.
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Cardiometabolic Risk Factors and Comorbidity
The age and sex-specific prevalence of lifestyle risk factors, such as alcohol drinking, cigarette smoking, self-reported 
hypertension, diabetes, dyslipidemia, non-alcoholic fatty liver disease, gout and disease clustering are shown in Figure 1. 
Men and women had significant differences in alcohol drinking and cigarette smoking. 67.0% males currently drank 
alcohol vs 25.3% in females; 36.0% males currently smoked cigarettes vs 1.4% in females. Notably, 56.11% males were 
overweight or obese, but this proportion was 24.22% in females. The self-reported prevalence of chronic diseases, 
including hypertension, diabetes, dyslipidemia, non-alcoholic fatty liver disease, gout, and disease clustering were higher 
in males than in females (Figure 1).

Mental Health, Work Stress and Fatigue
The prevalence of depression, anxiety, workload, fatigue, perceived stress, and pressure caused by COVID-19 related 
work are presented in Table 2. In general, the prevalence of depression and anxiety were high, approximately half of the 
participants had depression, of whom over 15% had moderate/severe depression. More than 15% participants had varied 
levels of anxiety and around 4% had moderate/severe anxiety (Table 2).
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Figure 1 The age- and sex-specific self-reported prevalence of cardiovascular risk factors, chronic diseases, and disease clustering among primary healthcare providers. The 
red lines represent the fitted age trend curves. 
Abbreviation: NAFLD, Non-alcoholic fatty liver disease.
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Over 80% participants perceived a heavy workload, and 26% had a high level of fatigue. 26% had a heavy level of the 
perceived stress. Notably, the stress caused by COVID-19 related work was remarkably high, over 70% subjects 
perceived a heavy stress level. Unfortunately, only 12.30% had ever sought help from a professional psychologist. In 
addition, nearly 80% of the PHPs had intention-to-leave. The mental health and occupational factor status had disparities 
in different professional majors (Table 2).

Work Related to COVID-19 Prevention and Control
During the COVID-19 epidemic, most PHPs were involved in the prevention and control work. Most participants 
(60.3%) were involved in the COVID nucleic acid tests, and this proportion was higher among nurses (71.6%), subjects 

Table 2 Mental Health, Work Stress and Passion Among the Primary Healthcare Providers in the Study

Physicians Nurses Others p Overall

n % n % n % n %

Depression
No 746 52.87 793 45.31 911 52.35 0.3078 2450 49.99
Light 473 33.52 633 36.17 582 33.45 1688 34.44

Medium 158 11.20 287 16.40 218 12.53 663 13.53

Severe 34 2.41 37 2.12 29 1.67 100 2.04
Anxiety
No 1055 74.77 1241 70.91 1336 76.78 <0.001 3632 74.10

Light 159 11.27 249 14.23 173 9.94 581 11.85
Medium 69 4.89 77 4.40 35 2.02 181 3.69

Severe 11 0.77 11 0.64 20 1.15 42 0.86

Workload
Very heavy 562 39.83 601 34.34 602 34.60 0.080 1765 36.01

Heavy 600 42.52 834 47.66 816 46.90 2250 45.91

Normal 249 17.65 315 18.00 322 18.50 886 18.08
Fatigue level
High 405 28.70 440 25.14 426 24.48 <0.001 1271 25.94

Medium 617 43.73 749 42.80 670 38.51 2036 41.54
Low 389 27.57 561 32.06 644 37.01 1594 32.52

Stress level
High 455 32.25 443 25.31 445 25.57 <0.001 1343 27.40
Medium 608 43.09 773 44.18 677 38.91 2058 41.99

Low 348 24.66 534 30.51 618 35.52 1500 30.61

Stress caused by COVID-related work
Heavy (cannot stand) 179 12.69 177 10.11 136 7.82 <0.001 492 10.04

Heavy (capable of coping) 910 64.49 1124 64.23 1013 58.22 3047 62.17
Normal 175 12.40 218 12.46 325 18.68 718 14.65

Light 105 7.44 142 8.11 200 11.49 447 9.12

Intention-to-leave within one year
Yes (strong) 1128 79.94 1373 78.46 1399 80.40 0.102 3900 79.58

Yes (medium) 101 7.16 100 5.71 89 5.11 290 5.92

No 182 12.90 277 15.83 252 14.48 711 14.51
Need of professional psychological support
Yes, have seek for help already 106 7.51 131 7.49 112 6.44 <0.001 349 7.12

Yes, but not seek for help yet 169 11.98 241 13.77 193 11.09 603 12.30
Do not care 144 10.21 162 9.26 173 9.94 479 9.77

No, capable of selfcare 542 38.41 641 36.63 583 33.51 1766 36.03

No, with good mental health 333 23.60 403 23.03 503 28.91 1239 25.28
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with an intermediate professional title (65.7%), and those had worked for 5 to 9 years (68.6%). More details can be found 
in Table S1 and Figure S1.

Factors Associated with Depression and Anxiety
The associations between demographic, occupational related factors and mental health are shown in Table 3. Individuals 
aged 18–29 (OR: 1.31, 95% CI: 1.05–1.64), were males (OR: 1.34, 95% CI: 1.14–1.57), with lower professional title 
(comparing with staff with senior title, the ORs of the intermedium, junior and none were 1.83, 2.18 and 2.49, 
respectively), took charge in nursing (OR: 1.41, 95% CI: 1.20–1.65), with higher perceived stress level (OR: 1.82, 
95% CI: 1.41–2.34), and suffering from heavy fatigue level (OR: 2.55, 95% CI: 1.99–3.27) were more likely to have 
depression. Heavy workload was found to be associated with depression in an opposite way, with the OR (95% CI) of 
0.67 (0.54–0.85).

Similar to the risk factors of depression, PHPs who were younger, with intermedium professional title, had higher 
perceived pressure level, and higher fatigue levels were more likely to have anxiety. Workload level was also found to be 
inversely associated with anxiety (Table 3).

Table 3 Associated Factors of Depression and Anxiety in Primary Healthcare Providers

Associators Depression Anxiety

Case % OR 95% CI of OR p Case % OR 95% CI of OR p

Age-group
18–29 760 54.40 1 NA NA NA 244 17.47 1 NA NA NA

30–39 877 49.21 0.815 0.698 0.951 0.010 312 17.51 0.728 0.587 0.902 0.004

40–49 549 48.41 0.824 0.685 0.991 0.040 161 14.20 0.545 0.419 0.710 <0.001
50–74 265 45.07 0.762 0.609 0.954 0.018 87 14.80 0.599 0.434 0.825 0.002

Sex
Male 497 52.32 1 NA NA NA 130 13.68 1 NA NA NA
Female 1954 49.46 0.748 0.638 0.877 <0.001 674 17.06 1.097 0.871 1.382 0.433

Rank of professional title
None 494 53.23 2.485 1.825 3.383 <0.001 109 11.75 0.906 0.584 1.406 0.660
Junior 1168 52.26 2.178 1.632 2.906 <0.001 386 17.27 1.270 0.851 1.895 0.242

Intermedium 686 47.54 1.834 1.383 2.430 <0.001 268 18.57 1.514 1.027 2.234 0.036
Senior 103 34.92 1 NA NA NA 41 13.90 1 NA NA NA

Major
Clinical medicine 665 47.13 1 NA NA NA 239 16.94 1 NA NA NA
Nursing 957 54.69 1.407 1.201 1.648 <0.001 337 19.26 1.170 0.948 1.445 0.145

Others 829 47.64 0.955 0.820 1.113 0.558 228 13.10 0.832 0.671 1.030 0.092

Stress level
Low 654 43.60 1 NA NA NA 125 8.33 1 NA NA NA

Medium 912 44.31 0.965 0.802 1.162 0.711 264 12.83 1.114 0.822 1.510 0.486

Heavy 885 65.90 1.816 1.411 2.337 <0.001 415 30.90 2.269 1.581 3.256 <0.001
Workload level
Normal 412 46.50 1 NA NA NA 89 10.05 1 NA NA NA

Heavy 1033 45.91 0.845 0.702 1.017 0.074 276 12.27 0.725 0.531 0.990 0.043
Very heavy 1006 57.00 0.674 0.535 0.849 0.001 439 24.87 0.703 0.493 1.001 0.051

Fatigue level
Low 671 42.10 1 NA NA NA 112 7.03 1 NA NA NA
Medium 928 45.58 1.323 1.106 1.582 <0.001 288 14.15 2.140 1.580 2.897 <0.001

Heavy 852 67.03 2.553 1.993 3.269 <0.001 404 31.79 4.151 2.891 5.960 <0.001

Abbreviations: OR, odds ratio; CI, confidence interval; NA, not applicable; CI, confidence interval; OR, odds ratio; PHP, primary healthcare provider; SAS/SDS, 
Self-Rating Anxiety/Depression Scale.
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Age-Stratified Analyses on the Associations
The occupational factors associated with depression and anxiety in the <40 and ≥40 age groups are presented in Figure 2. 
Subjects who perceived a heavy level of fatigue and stress, and were males, were more likely to have depression in both 
age groups. However, disparities were found in the associations between factors such as professional majors, rank of 
professional title and work load with depression and anxiety. For instance, in people aged 40 and over, lower professional 
title was positively associated with depression, compared to the senior group, the ORs (95% CI) for medium, junior and 
none title were 1.93 (1.43–2.62), 2.10 (1.51–2.90) and 3.20 (2.15–4.75), respectively. However, this positive association 
was not observed in the <40 year group. Likewise, compared to people taking other jobs, nurses younger than 40 years 
were more likely to have depression (OR: 1.58, 95% CI: 1.29–1.93), but this association was not found in the aged 40 
and above group (Figure 2).

Age-stratified associated factors of anxiety among the PHPs were similar to depression. More details can be found in 
Figure 2.

Discussion
To the best of our knowledge, this is the first and largest nationwide survey on health status, especially the occupational 
risk factors for physical and mental health among PHPs in urban China. Our study suggested that either the physical or 
mental health status in PHPs is alarming, with a high burden of chronic diseases and occupational risk factors. Notably, 
the work continuity is worrisome, and strategies that effectively deal with high work stress and enhance the human 
resource capability are urgent.

Even though some studies have explored the PHPs’ physical health and psychological well-being,10–12 our study 
looked deeper into the occupational factors that contribute to these health outcomes. The participants recruited during the 
COVID-19 pandemic were observed with a high burden of fatigue and perceived stress and a remarkably high proportion 
of intention-to-leave jobs, which is a great concern for the sustainability of human resources in primary health care 
settings.

Our study revealed a high prevalence of chronic disease and multiple modifiable risk factors in the PHPs. Although 
the prevalence of NCDs in the Chinese population has been well documented, the NCD status in PHPs is still unclear. 
Compared with the general population, PHPs in this study had lower self-reported prevalence of hypertension, diabetes, 
dyslipidemia and gout.20–23 It may be partially attributed to the lower prevalence based on self-reported data or better 
self-health management among healthcare professionals. However, the self-reported proportions of risk factors for NCDs 
were not optimistic. In particular, the alcohol drinking and overweight/obesity prevalence were extremely high. A latest 
meta-analysis suggested that alcohol consumption for recreational purposes significantly increased the risk of work- 
related accidents.24 In addition, the lifestyle modifiable risk factors have been proved to contribute substantially to 
chronic disease.25–27 Paired with the high prevalence of common chronic diseases, the need for health promotion and 
intervention among PHPs is imperative.

Another notable finding of this study is that the psychological wellbeing of PHPs in urban China is worrisome. Over 
half of the subjects suffered from depression, among which over 15% had moderate/severe depression, and 15% suffered 
from anxiety. Previous studies explored the mental health issues among healthcare providers.1,10,28–30 A meta-analysis 
showed that a considerable proportion of healthcare providers experience mood and sleep disturbances during the 
COVID-19 pandemic, and the pooled prevalence of depression and anxiety were 22.8% and 23.2%, respectively.14 

A study in Swiss suggested that the reduced psychiatric emergency department admissions during the pandemic may be 
due to living alone and more severe psychopathologies, which raised the concern of access to mental health care.31 

Nevertheless, none of these studies examined the mental health condition among PHPs. Data reported in this study 
highlights the need for psychological support among the previously neglected PHPs.

Revealed by this study, staff who were younger, with a lower professional title level, took charge in nursing, with 
a high level of perceived work stress and fatigue was more likely to have depression and anxiety. Although ageing with 
comorbidity of chronic diseases may reduce the levels of functioning and mental health,32 our study suggested that 
younger people were more likely to be affected by depression and anxiety. Previous study has revealed that younger 
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people were more vulnerable to depression and anxiety during the COVID-19 pandemic.33 Younger people, who may 
have a lower professional title rank, may have to deal with more tedious and time-consuming work and lead to fatigue 
and even burnout, thus eventually resulting in psychological distress.34 Age-stratified analyses suggested a potential 
medication effect of age on the associations. Professional title rank was more likely to affect staff older than 40, and 

A

B

Figure 2 The age-stratified analysis of the associated factors for depression and anxiety in primary healthcare providers. (A) depression; (B) anxiety. 
Abbreviations: OR, odds ratio; CI, confidence interval.
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people with a lower professional title level were more vulnerable to depression and anxiety. Lower professional title may 
be related to less income and more stress in keeping the family fed and pursue career promotion, especially in the 
pandemic time.

Work stress is a common problem among the health personnel worldwide. A study conducted among PHPs in Spain 
reported that half of the subjects appeared to suffer from a high level of work-related stress.35 Excess health care 
pressure, increasingly demanding users for health needs and lack of support from managers and their superiors may 
become the source of stress.35 In response to the spread of COVID-19, China adopted the “Dynamic COVID-zero” 
strategy from Aug 2021.36 Most of our study sites were under multiple small-size outbreaks during the survey. As the 
pandemic coping strategy requires extensive community involvement, the workload and stress can be expected to be 
extremely high. PHPs who took charge of admitting and managing for suspected COVID-19 patients have been subjected 
to plenty of both individual and organizational stresses that may have an adverse impact on their mental health and job 
satisfaction. In the current study, most PHPs were involved in COVID-19 related work, which may cause additional 
stress beyond their routine duty. Our study emphasized the need to improve health with an integral form of tackling the 
mental and physical consequences of work stress in primary healthcare settings. Recognizing stressors and thereafter 
conducting targeted periodic trainings and psychological support activities will be an imperative and effective step 
towards prevention of mental disorders.

The high proportion of perceived fatigue in this study raised the concern of burnout prevention among staff working 
in primary healthcare settings. Burnout has been identified as an important occupational hazard in medical professions for 
many years but is often overlooked.37 Some studies have reported that, occupational factors, such as heavy workload and 
working hours, are associated with a high risk of suicide among healthcare professionals.4 Therefore, understanding the 
healthcare providers’ psychological well-being and related occupational risk factors and attending to it during system 
redesign may benefit them with long-term health welfare.

Our study indicated that PHPs who took charge of nursing were more likely to be depressive, especially in people 
younger than 40. A meta-analysis reported that the combined incidence of depression among nurses in the COVID-19 
pandemic was 22% and 29% in anxiety.38 Nurses have to confront numerous problems which have an effect on the 
performance of their work and mental health.39–41 Increased workload dramatically worsened the existing nursing 
personnel shortage and thereafter led to increased stress and fatigue.

Worsening primary care provider workforce shortage threats many countries around the world. Unfortunately, 
our study revealed a high proportion of intention-to-leave the jobs, which raises great concern on work continuity. 
Compared to tertiary hospitals, there are still widespread gaps in the quality of healthcare, insufficient training and 
educational opportunities for the PHPs.9 The need for career promotion, better education and training opportu-
nities, along with extensive work stress, may trigger the resignation. Availability of psychological support is 
important and could be a possible way to address barriers that drive providers burnout and contribute to providers' 
attrition.37,42

Limitations of this study are first in the nature of the online survey and cross-sectional design, which limited the 
causal inference between risk factors and outcomes, such as the inverse association between workload and mental health. 
Second, as the chronic disease information was based on self-report, there could be underestimations and recall bias. 
Third, this study was conducted in China, findings may not be appropriate to apply to other countries. Nevertheless, the 
main strength of our study should also be acknowledged: first is in its large and representative sample from 62 
communities in urban China, and the findings could provide key information for the government and policymakers to 
optimize current strategies to improve mental health of PHPs; second, we collected various health-related information, 
including cardiovascular risk factors, chronic disease and disease clustering profile, thus could provide more compre-
hensive assessment on health wellbeing of PHPs.

Conclusion
Our study revealed an alarming mental health condition among primary healthcare providers in China and a comorbid 
high prevalence of chronic disease and cardiovascular risk factors. PHPs who were younger, took nursing jobs, and had 
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high levels of fatigue and work pressure are at high-risk of psychological disorders. Furthermore, with high levels of 
work stress, perceived fatigue and intention-to-leave, the work continuity is worrisome.
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