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Purpose: This study aims to investigate the current health status of Chinese physicians in primary healthcare institutions (PHI) and 
the effects of personal characteristics, lifestyle, work-related environment and life-related environment on the subhealth status (SHS) 
of them.
Methods: A conceptual framework of various influencing factors was constructed with reference to the concept of health-related 
quality of life before the convenience sampling. Self-administered questionnaires are distributed to acquire the cross-sectional 
information of nationwide PHI physicians. A logit regression model was constructed to investigate the influence of various factors 
on the SHS of PHI physicians.
Results: Among 682 valid cases included in the logit regression, 457 physicians were in SHS, with an SHS rate of 67%. The 
regression results (R2=0.3934, chi-square=337.07, p<0.0001) showed that long working hours (p<0.05), personal income (p<0.05) and 
life stress (p<0.05) were protective factors for subhealth. The frequency of alcohol consumption (p<0.01), smoking (p<0.05), fear of 
making mistakes at work (p< 0.001), tension with colleagues (p < 0.0001), and job satisfaction (p < 0.05) were all risk factors. Other 
factors such as education (p < 0.1) also had an effect on the SHS of primary care physicians.
Conclusion: A large proportion of PHI physicians in China are in SHS and many of them are not aware that they are in a poor health 
state. The logit regression model showed that factors including worries about the occurrence of accidents, strained relationships with 
colleagues, job satisfaction, and frequency of smoking and drinking negatively influence the SHS of PHI physicians, which should be 
paid more attention. Meanwhile, annual personal income, long working hours and life stress are protective factors, which means that 
these factors need to be encouraged.
Keywords: physician, primary healthcare institution, sub-optimal health, influencing factors, China

Introduction
The WHO Charter, proposed at the time of its establishment in 1948, defines health as a favorable state in physical, 
mental and social dimensions instead of just being away from physical defects and diseases. And between the healthy 
state and the disease state, another state exists called the subhealth state.1 Subhealth is a state of reduced vitality and 
reduced functional and adaptive capacity for a certain period of time.2 And if not managed in time, the body may develop 
further into a disease state due to the long-term low quality of health.3 Current research suggests that sub-health status 
(SHS) can be used to measure the health status of a population and prevent the occurrence of disease.4 In China, studies 
have been conducted on SHS of hospital personnel, community health workers, midwives, civil servants and university 
students.5–9 Internationally, studies have been conducted on the SHS of pregnant women, young people and university 
students.10–12 In all the mentioned studies, the SHMSV1.0 scale is the most commonly used instrument to measure SHS 
and the influencing factors are various for the different characteristics of different occupations, however, variables like 
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exercising frequency, diet condition and eating condition are frequently mentioned in studies. Besides, studies have also 
shown that subhealth is significantly associated with the shortening of chromosomal telomeres, which can be used as 
a predictor of physiological aging.13 There is also a study combining SHS with indicators of endothelial dysfunction to 
predict the risk of cardiovascular disease.14 However, there are no studies on the SHS of physicians working in PHI.

Primary healthcare institutions (PHI) are the basic units of China’s three-tier healthcare system, which includes 
community health service stations, street health centers, township health centers, village health offices, outpatient clinics 
and clinics (infirmaries), accounting for more than 93% of the total number of health care institutions.15 PHIs are 
responsible for basic health care services such as medical treatment, maternal and child health care, health education, and 
infectious disease prevention, control and reporting. By the end of November 2021, China had 978,000 primary care 
institutions. However, China’s primary care physicians still have a heavy task and are under tremendous pressure due to 
China’s large population and the huge gap in per capita medical resources compared to developed countries. In 2013, the 
concept of “hierarchical medical system” was proposed by the central committee to regulate the conflicts between the 
service pressure of hospital and people’s tendency to seek medical treatment, solve the problem of insufficient utilization 
of primary hospitals and improve the two-way referral collaboration among medical institutions, which further increased 
the pressure on the medical personnel in PHIs.16 Physicians in PHIs, facing patients, often require more meticulousness 
and attention than other occupations. In the context of COVID-19, the intensity of their work increases the possibility to 
feel tired, nervous and other emotions related to SHS. The SHS of PHI physicians in China requires urgent attention.

By studying the SHS of PHI physicians, we can have an overview of the proportion of them in SHS and better 
understand the complexity of the working environment and the enormity of the work pressure of PHI physicians by 
comparing the SHS of PHI physicians with the SHS of all physicians or other groups. Improvement measures can be 
proposed to prevent the health condition from deteriorating or even turning into a disease state.

In terms of public health care, in addition to continuously improving the number of PHIs and physicians and 
strengthening the equipment level of hardware facilities, it is imperative to stabilize and strengthen the current service 
protection capacity of the PHI physicians. The health level of PHI physicians affects their working hours and efficiency. 
And physicians in a healthy state can avoid absenteeism due to illness and provide efficient treatment for patients. This 
study collects data to find out the SHS level of PHI physicians in the context of COVID-19 in China and further 
investigates the influencing factors affecting the SHS of PHI physicians to provide scientific guidance for the relevant 
departments to take corresponding intervention measures for high-risk groups. This study also has certain significance for 
the optimization of service quality in PHIs, the prevention of physicians’ health problems, and the promotion of group 
health levels.

Conceptual Framework
Health-related quality of life is similar to the concept of subhealth, which can be converted to scores according to the 
scales to judge whether a person is in good condition.17 These two concepts can also both be divided into several 
dimensions for comprehensive evaluation. The dimensions of health-related quality of life include the physical, 
psychological and social dimensions of subhealth. Therefore, this study tries to establish a model of the influencing 
factors of subhealth based on the study related to health-related quality of life. As the work content and nature of PHI 
physicians is special and the concepts of subhealth and health-related quality of life are not identical, this study attempted 
to adapt the original model to suit this study for measuring physicians’ subhealth. This study used a self-administered 
questionnaire to solicit experts’ opinions on the model revision by single expert consultation method. There are eight PHI 
physicians with clinical practice experience and eight experts with research experience about physicians. The ques-
tionnaire was consisted of two questions: 1. whether you think the original model is applicable to this study; 2. if not, 
which part is not applicable and how it should be revised. This study employed a stratified interview method. Three of 
each group revised the first tier of influencing factors that directly affect subhealth and the remaining experts revised 
the second tier of influencing factors. The final model of the influencing factors of physicians’ SHS in PHI was 
determined. In this study, the influencing factors were also divided into two types: personal and environmental. The 
personal-related factors were divided into personal characteristics, living habits and work condition; the environmental- 
related factors were divided into social condition and material conditions. According to previous analyses, this study also 
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included the following factors: gender, age, education, BMI, marital status, smoking frequency, drinking frequency, 
number of children, diet, exercise frequency, breakfast eating condition, number of personal hobbies, household location, 
interpersonal relationships, stress management, personal and family income, work environment satisfaction, long work-
ing hours, and health insurance coverage.2,18–27 In addition, this study included the employment form, stressful feelings 
of worrying about work accidents, whether the elder or children need care, and work and life stress according to the 
framework of influencing factors and the work characteristics of PHI physicians. The inclusion reasons are as follows. 
PHI physicians are generally divided into permanent workers and contract workers and permanent staff usually have 
higher salaries and job stability, which may contribute to higher quality of life and job satisfaction. Therefore, this study 
included the influencing factor of work type. PHI physicians are mainly 30–50 years old, which generally bear the 
responsibility of raising children and caring the elderly. The high life and work stress affect subhealth level. Therefore, 
whether the elderly or children need care, work pressure and life pressure were included. Since the work of PHI 
physicians is closely related to the health level of local residents and work mistakes can cause serious consequences, the 
fear of work accidents occurring was included. According to the characteristics, the influencing factors were categorized 
according to the theoretical framework (see Figure 1 and Table 1).

Personal-Related Factors
Personal characteristics include three categories, namely, basic information, life habits and work condition. Basic 
information includes gender, age, BMI and diploma. Life habits include work and rest condition, dietary regularity, 
breakfast eating frequency, exercise frequency, smoking frequency and drinking frequency. Work situation includes 
frequency of long working hours, work experience, form of employment, and stress of worrying about accidents.

Figure 1 The conceptual model of influencing factors of SHS (sub-optimal health status).

Table 1 An Overview of Variables

Category Group Variable

Personal related Personal characteristics Gender, age, BMI, diploma

Life style Work and rest, dietary regularity, breakfast, smoking, drinking, exercise, hobby
Environment 

related

Work conditions Title, employment form, satisfaction degree of work environment, job satisfaction, worry about 

accidents, work pressure, long working hours, night shift

Social conditions Marital status, number of children, colleague relationship, life pressure, pressure coping ways, 
children condition, elderly condition, social support

Material conditions Annual personal income, annual family income, household type, basic health insurance, 

commercial insurance
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Environment-Related Factors
Environmental characteristics include two major categories: social relations and material conditions. Social relationships 
include marital status, number of children, relationships among colleagues, the number of elderly or children in need of 
care, and work and life stress. Material conditions include annual personal and family income, type of household 
registration, type of basic health insurance, and whether or not one participates in commercial health insurance.

Materials and Methods
Participants
To carry out a nation-wide study, the targeted population was PHI physicians in China. And only cases in physically 
healthy condition in the sample were included in the analysis. This study employed convenience sampling method and 
contacted PHIs across China that were easily accessible and not affected by the COVID-19 by telephone. Managers in 
institutions that agreed to participate recommended physicians. Potential respondents were contacted by telephone by the 
investigator to explain the purpose and content of the study and to ask for basic information about the respondents to 
ensure that they met the inclusion criteria. Ultimately an interview list of approximately 800 respondents was formed. 
The minimum sample size in this survey was calculated from Raosoft calculation.28 663 participants was needed to meet 
the estimated size of 479,000 with the setting of a 99% confidence level, ±5% margin of error, and 50% response 
distribution.29 As 682 physicians are included in the analysis, the response rate of the convenience sample exceeded that 
required for this analysis. Cities with more than 25 respondents were included and the inclusion and exclusion criteria of 
respondents are as follows.

Inclusion criteria: 1. Physicians in PHIs such as grassroots community health service centers that provide medical, 
preventive, health care, and rehabilitation services to their jurisdictions; 2. Physicians who were willing to accept the 
survey and filled out an informed consent form.

Exclusion criteria: 1. Those who had worked in their units for less than 1 month; 2. Those who suffering from acute 
or chronic diseases, major organic diseases or psychological diseases; 3. Those who scored as sick on the total subhealth 
score and scores from subscales. 4. Those whose questionnaire results with logical errors (eg contradictions in the 
number of children and children who need to go to school, personal income > family income), omissions, or 
indiscriminate answers are excluded.

Data Collection
From August to September in 2021, 60 trained researchers were sent to the research cities, collecting at least one 
questionnaire from each PHI. The researchers were also responsible for the neighboring cities. Researchers used cell 
phones or table computers to open the online survey system with respondents filling out the questionnaire and submitting 
it under the guidance of the researcher. During the research process, the researcher is not allowed to provide any 
comments about the questionnaire except the requirements or instructions for filling out the questionnaire. The researcher 
did not collect information outside of the questionnaire to ensure the anonymity of all respondents during the research 
process. After the questionnaires were completed, the results were recorded in the survey system and converted into 
electronic data, which were eventually uploaded to the database system by the researcher. To ensure the quality of the 
research, two data auditors were recruited to review the uploaded questionnaires in real-time. When there were data 
errors or data corruption problems, the auditors immediately contacted the researcher by phone to inform the problem 
and asked the researcher to make a return visit.

In order to ensure the sample size is enough, the researcher can contact other respondents who meet the criteria 
according to the convenience sampling principle or snowball recommendation if the respondents of an organization 
cannot participate in the research process. If the total number of respondents in a city does not meet the requirements, the 
researcher can communicate with the research designer, who will contact neighboring cities and dispatch the researcher 
to conduct a new survey after determination. By the sampling methods above, 537 medical institutions from all 31 
provincial administrative units in mainland China were selected in this survey. Hong Kong, Macau, and Taiwan were 
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excluded because the public health system of these three provincial administrative regions is distinctively different from 
the system applied in mainland China.

Research Instrument
In this study, a self-administered questionnaire called the Sub-Health Measurement Scale V1.0 (SHMS V1.0) designed 
by Xu Jun et al was used to measure the SHS of the population, which contains three subscales of physical sub-health 
(PS), mental sub-health (MS), and social sub-health (GS) and general item of sub-health (GS).18,30 The scale has nine 
dimensions: physical symptom, organic function, physical mobility function, vitality, positive emotion, psychosocial 
symptom, cognitive function, social adaptability, social resource and social support, containing 39 questions. The SHMS 
V1.0 is a 5-level Likert scale and all items except the overall self-assessment items can be summed up. The SHS is 
judged by the subhealth normative criteria divided by different genders and age groups.31 According to the scores of the 
total scale and the physical, psychological and social subscales, the body states are classified as disease, severe subhealth, 
moderate subhealth, mild subhealth and healthy in descending order. The validity and reliability of this scale have been 
tested and validated.32

Data Analysis
In this study, logit regression was performed using StataMP 17 to analyze the effect of each influencing factor on the total 
subhealth score. In order to further investigate in what ways each influencing factor affects the SHS of PHI physicians 
and to verify whether the influencing factor that is significant for the main scale score can also be significant for each 
subscale score, we further constructed a logit regression model using the subscales’ score as the dependent variable. In 
order to better analyze the influence of each factor on SHS, the total subhealth score and subscales’ scores were 
processed to reduce dimensions as follows.

Subhealth score: According to the normative study of subhealth scale, the disease population in the total scale and 
three subscales were excluded. The group scoring high was classified as a healthy population, while the mild, moderate 
and severe subhealth population was uniformly classified as the SHS population. Therefore, the original continuous 
numerical variables were processed into dichotomous variables measuring whether they were in SHS or not.

In this study, the regression results were tested for collinearity and robustness, respectively. Collin’s instruction 
showed that the average VIF value was 1.72 and the VIF values of all 32 explanatory variables were less than 5 with the 
tolerance value bigger than 0.1, therefore, there was no significant collinearity between the explanatory variables; Robust 
analysis is detailed in 3.4.

Results
There are 804 complete, error-free, and authentic questionnaire records from PHI physicians, among which 40 physicians 
self-reporting a disease and 82 cases of disease groups with low scores on the Subhealth Scale were excluded. Finally, 
682 PHI physicians who reported that they were healthy were included in the analysis.

Demographic Characteristics
The mean age of the subjects was 40.53±8.68 years (see Table 2). The mean personal income was 8.2±4.96(w). The 
mean annual family income was 17.01±15.99(w). The gender ratio was relatively balanced (n=344,50.44%) and they are 
almost all married (n=612,89.74%). They mainly obtained college and bachelor degree (n=198, 29.03%; n=351, 51.47%) 
and their titles were mainly primary and intermediate (n=279, 40.91%; n=279, 40.91%).

Descriptive Analysis
According to the descriptive analysis, there are more people in SHS in the younger group. Except for the group of 20–29, 
among which the subhealth rate in social dimension was lower than the subhealth rate in mental health, the subhealth rate in 
social dimension was higher than the rate in physical dimension and the mental dimension in all other age groups (see Table 3).
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Regression Analysis
All variables in the conceptual model are considered to explore their relationships with SHS of PHI physicians (see 
Table 4). If the odds ratio (OR) of a variable is bigger than 1, this variable is a risk factor for SHS, otherwise, it is 
a protective factor.

Protective Factors
Protective factors for SHS of PHI physicians in China were annual personal income, long working hours and life stress. 
The odds ratio (OR) decreased to 0.904 (95% CI 0.823 to 0.993; p<0.05) for every 10,000 increase in annual personal 
income compared to the subhealth rate before the occurrence. The OR decreased to 0.229 (95% CI 0.058 to 0.903; p < 

Table 2 Demographic Characteristics of Participants

Demographic Characteristics Overall (n=682)

Health Status
Health 225(32.99%)

Suboptimal health 457(67.01%)

Age in years (mean±SD) 40.53(8.68)
Age Group (years)
29 and below 70(10.26%)

30–39 241(35.34%)
40–49 266(39.00%)

50 and above 105(15.40%)
Area
Eastern 281(41.20)

Middle 171(25.07%)
Western 230(33.72%)

Personal annual income (mean±SD) (CNY) 8.2(4.96)

Family annual income (mean±SD) (CNY) 17.01(15.99)
Gender, n (%)
Male 344(50.44%)

Female 338(49.56%)
Marital status, n (%)
Unmarried 66(9.68%)

Married 612(89.74%)
Other conditions 4(0.59%)

Education, n (%)
Junior high school and below 52(7.62%)
College 198(29.03%)

Bachelor 351(51.47%)

Master 74(10.85%)
Doctor 7(1.03%)

Title, n (%)
No title 35(5.13%)
Junior title 279(40.91%)

Intermediate title 279(40.91%)

Senior vice title 67(9.82%)
Senior title 22(3.23%)

Usage of Tobacco, n (%)
No 136(19.94)
Yes 546(80.06%)

Usage of Alcohol, n (%)
No 305(44.72%)
Yes 377(55.28%)
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0.05) for 6–7 days a week working more than 10h compared to 0–1 days a week working more than 10h. The OR was 
reduced to 0.229 (95% CI 0.058 to 0.903; p < 0.05) with relatively high life stress compared to no life stress.

Risk Factors
Risk factors for sub-health conditions among PHI physicians in China were worries about the occurrence of accidents, strained 
relationships with colleagues, job satisfaction, and frequency of smoking and drinking. The OR increased to 3.59 (95% CI 1.85 to 
6.96; p < 0.001) for occasional fear of work-related accidents compared to never fearing work-related accidents. The OR 
increased to 3.047 (95% CI 1.81 to 5.14; p<0.0001) for rarely having tension with coworkers compared to never having tension 
with co-workers. The OR increased to 4.04 (95% CI 1.27 to 12.81; p<0.05) for generally satisfied with the work environment 
compared to very dissatisfied with the work. The OR of occasional drinking increased to 2.13 (95% CI 1.20 to 3.77; p<0.05) 
compared to never drinking; p<0.01). The OR increased to 2.27 (95% CI 1.01 to 5.08; p < 0.05; p < 0.05) for occasional smoking 
compared to never smoking.

Robust Analysis
To verify the results of the logit model constructed by the variables and the total score of the scale, another three logit 
models are constructed by the variables and the scores of three sub-scales, namely, physical sub-health scale, mental sub- 
health scale and social sub-health scale (see Table 5).

Table 3 Results of the Descriptive Analysis of the Participants

Variables Number of 
Participants in 
Sub-Optimal 

Health

Number of 
Participants 

Physically in Sub- 
Optimal Health

Number of 
Participants Mentally 

in Sub-Optimal 
Health

Number of 
Participants Socially 

in Sub-Optimal 
Health

Mean Scale 
Score

Age Group (years)
29 and below 54(77.14%) 55(78.57%) 62(88.57%) 60(85.71%) 70.43

30–39 174(72.2%) 172(71.37%) 169(70.12%) 187(77.59%) 71.76

40–49 165(62.03%) 184(69.17%) 161(60.53%) 191(71.8%) 75.60
50 and above 64(60.95%) 70(66.67%) 70(66.67%) 73(69.52%) 75.65

Area
Eastern 189(67.26%) 199(70.82%) 186(66.19%) 210(74.73%) 73.28

Middle 113(66.08%) 111(64.91%) 118(69.01%) 124(72.51%) 74.34

Western 155(67.39%) 171(74.35%) 158(68.7%) 177(76.96%) 73.78
Job
Very unsatisfactory 1(100%) 0(0%) 1(100%) 1(100%) 86.43

Relatively 
unsatisfactory

9(69.23%) 8(61.54%) 8(61.54%) 12(92.31%) 75.27

Ordinary 140(84.85%) 140(84.85%) 141(85.45%) 150(90.91%) 71.61

Fairly satisfactory 255(73.91%) 268(77.68%) 260(75.36%) 277(80.29%) 72.93
Very satisfactory 52(32.91%) 65(41.14%) 52(32.91%) 71(44.94%) 77.44

Life pressure
Few 16(0.24%) 16(68%) 17(25%) 21(30.88%) 77.41
Low 177(0.67%) 183(69.32%) 175(66.29%) 201(76.14%) 73.48

Ordinary 214(0.75%) 225(79.23%) 219(77.11%) 234(82.39%) 73.09

Relatively high 42(0.75%) 50(89.29%) 44(78.57%) 47(83.93%) 73.15
High 8(0.8%) 7(70%) 7(70%) 8(80%) 76.79

Long working 
hours
0–1/w 174(66.41%) 177(67.56%) 181(69.08%) 198(75.57%) 73.42

2–3/w 151(71.23%) 161(75.94%) 152(71.7%) 163(76.89%) 73.40

4–5/w 92(70.23%) 96(73.28%) 85(64.89%) 104(79.39%) 73.80
6–7/w 40(51.95%) 47(61.04%) 44(57.14%) 46(59.74%) 75.46
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Table 4 Results of the Logistic Multivariate Regression Between the Variables and Total SHS Score

Variable Odds Ratio p-value 95% CI for OR

Lower Upper

Gender (use male as a control)
Female 1.56 0.17 0.83 2.92
Age 0.98 0.47 0.95 1.03

BMI 1.06 0.23 0.96 1.16

Marriage status (use unmarried as a control)
Married 0.99 0.99 0.19 5.15

Other conditions (divorced or widowed) 1.51 0.81 0.05 44.09

Offspring number (use 0 as a control)
1 1.00 1.00 0.22 4.62

2 1.34 0.72 0.27 6.53

3 2.69 0.34 0.35 20.48
Personal income per year 0.90 0.04 0.82 0.99

The family income per year 1.03 0.18 0.99 1.07

Diploma (use junior high school as a control)
College graduates 1.28 0.61 0.50 3.30

Bachelor degree 2.14 0.13 0.79 5.79

Master degree 3.03 0.10 0.81 11.30
Doctor degree 6.19 0.19 0.40 97.03

Title (use no title as a control)
Primary title 1.57 0.44 0.49 5.00
Intermediate title 2.68 0.13 0.75 9.55

Senior vice title 2.71 0.21 0.57 12.85

Senior title 2.31 0.37 0.36 14.59
Hire type (use contract employee as a control)
Permanent staff 0.84 0.50 0.49 1.42
Work environment (use very awful as a control)
Relatively Awful 1.21 0.90 0.05 26.85

Ordinary 1.27 0.66 0.43 3.82
Relatively comfortable 1.11 0.80 0.48 2.60

Very comfortable (omitted)

Job (use very unsatisfactory as a control)
Relatively unsatisfactory 0.84 0.87 0.10 7.25

Ordinary 4.04 0.02 1.27 12.81

Fairly satisfactory 1.91 0.12 0.84 4.37
Very satisfactory (omitted)

Worrying about the occurrence of accidents (use never as a control)
Occasionally 3.59 1.58E-04 1.85 6.96
Frequently 2.81 0.09 0.86 9.16

Always 12.68 0.14 0.45 360.76

Working pressure (use none as a control)
Relatively low 1.61 0.38 0.56 4.64

Ordinary 1.49 0.48 0.49 4.52

Relatively high 2.20 0.27 0.55 8.82
Huge (omitted)

Long working hours (use 0–1/w as a control)
2–3/w 0.82 0.51 0.46 1.48
4–5/w 0.75 0.42 0.37 1.52

6–7/w 0.38 0.02 0.17 0.86

(Continued)
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Table 4 (Continued). 

Variable Odds Ratio p-value 95% CI for OR

Lower Upper

Strained relations with colleagues (use never as a control)
Occasionally 3.05 2.93E-05 1.81 5.14
Sometimes 1.98 0.21 0.68 5.81

Frequently (omitted)

Always (omitted)
Life pressure (use none as a control)
Low 0.89 0.82 0.33 2.38

Ordinary 0.75 0.59 0.26 2.13
Relatively high 0.23 0.04 0.06 0.90

High 0.27 0.35 0.02 4.18

Stress-dealing ways (use keep-in-mind as a control)
Lose temper with others 4.81 0.46 0.08 298.12

Decompression by oneself 1.18 0.91 0.08 18.12

Talk to friends and relatives 1.15 0.92 0.07 18.08
Rest and work condition (use very-disorder-condition as a control)
Relatively-disorder-condition 1.23 1.00 0.00

Ordinary 0.53 1.00 0.00
Relatively regular 0.79 1.00 0.00

Very regular 0.89 1.00 0.00

Diet condition (use relatively-disorder-condition as a control)
Ordinary 1.03E-06 0.98 0.00

Relatively regular 2.98E-06 0.98 0.00

Very regular 1.30E-07 0.98 0.00
Breakfast-eating frequency (use 0–1/w as a control)
2–3/w 0.58 0.76 0.02 18.12

4–5/w 0.46 0.64 0.02 11.73
6–7/w 0.24 0.38 0.01 5.85

Smoking frequency (use 0 as a control)
Occasionally (1–5/d) 2.27 0.05 1.01 5.08
Relatively frequent (5–10/d) 1.71 0.49 0.37 7.95

Very frequent (>10/d) 1.43 0.84 0.04 48.59

Drinking frequency (use 0 as a control)
Occasionally 2.13 0.01 1.20 3.77

Ordinary (1–2/w) 2.14 0.12 0.82 5.62

Relatively frequent (3–4/w) 1.92 0.60 0.16 22.56
Very frequent (>5/w) 1.50 0.78 0.08 27.83

Exercising frequency (use 0 as a control)
Occasionally 0.88 0.80 0.32 2.37
Ordinary (1–2/w) 1.08 0.88 0.40 2.93

Relatively frequent (3–4/w) 0.66 0.43 0.23 1.87

Very frequent (>5/w) 0.41 0.15 0.13 1.37
Habits amount (use <3 as a control)
>3 0.66 0.19 0.36 1.22

Children’s condition (use no children as a control)
Not confronting the study or work pressure 0.87 0.68 0.46 1.65

Confront the study or work pressure (omitted)

The elder’s condition (use no elderly people as a control)
Not in need of caring 0.77 0.60 0.29 2.07

In need of caring occasionally 0.73 0.55 0.26 2.04

In need of caring frequently 1.31 0.59 0.49 3.49

(Continued)
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Table 4 (Continued). 

Variable Odds Ratio p-value 95% CI for OR

Lower Upper

Social support condition (use none as a control)
Few 0.81 0.85 0.09 7.12
Common 1.81 0.57 0.23 14.39

Spare no gains 0.84 0.87 0.11 6.60

Household registration type (use agriculture account as a control)
Non-agriculture account 1.40 0.26 0.78 2.51

Night shift condition (use no as a control)
Yes 1.10 0.71 0.65 1.87
Basic medical insurance type (use urban and rural residents as 
a control)
Basic medical insurance for urban workers 0.60 0.10 0.32 1.11
No 8.96 0.16 0.44 184.26

Have commercial health insurance or not (use no as a control)
Yes 0.68 0.14 0.41 1.14

Table 5 Results of the Logit Regression of the Score of Sub-Scales and Variables

Variable Odds Ratio of Physical 
Dimension

Odds Ratio of Mental 
Dimension

Odds Ratio of Social 
Dimension

Gender (use male as a control)
Female 1.05 1.15 0.86

Age 0.99 1.00 0.97*

BMI 1.08* 1.01 0.94
Marriage status (use unmarried as a control)
Married 0.82 0.19** 2.10

Other conditions (divorced or widowed) 1.39 0.41 2.85
Offspring number (use 0 as a control)
1 0.89 1.11 0.41

2 1.19 1.43 0.37
3 3.34 1.37 0.23

Personal income per year 0.96 0.90** 0.93

The family income per year 1.03 1.03 1.01
Diploma (use junior high school as a control)
College graduates 1.08 0.96 1.46

Bachelor degree 1.43 1.59 1.24
Master degree 1.12 1.59 0.79

Doctor degree 0.86 24.16* 2.93

Title (use no title as a control)
Primary title 2.09 1.15 2.77*

Intermediate title 2.16 1.43 3.89**

Senior vice title 3.78* 0.84 9.32***
Senior title 4.95* 1.08 5.52*

Hire type (use contract employee as a control)
Permanent staff 0.95 0.82 1.01
Work environment (use very awful as a control)
Relatively Awful 2.30 0.28 0.04*

(Continued)
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Table 5 (Continued). 

Variable Odds Ratio of Physical 
Dimension

Odds Ratio of Mental 
Dimension

Odds Ratio of Social 
Dimension

Ordinary 1.31 1.22 1.07
Relatively comfortable 1.16 0.84 1.32

Very comfortable 1.00 1.00 1.00

Job (use very unsatisfactory as a control)
Relatively unsatisfactory 0.23 0.59 30.83*

Ordinary 1.83 3.14** 5.98***

Fairly satisfactory 1.62 2.30* 1.90
Very satisfactory 1.00 1.00 1.00

Worrying about the occurrence of accidents (use 
never as a control)
Occasionally 2.09** 3.95*** 2.14**

Frequently 3.00* 6.38*** 4.33**

Always 21.32* 51.06** 7.60
Working pressure (use none as a control)
Relatively low 1.50 2.32 0.88

Ordinary 1.76 3.26** 1.12
Relatively high 1.87 2.23 0.72

Huge 8.85 6.10 0.67

Long working hours (use 0–1/w as a control)
2–3/w 1.23 0.63** 0.76

4–5/w 1.08 0.40** 1.37
6–7/w 0.70 0.39** 0.38**

Strained relations with colleagues (use never as 
a control)
Occasionally 2.15*** 1.97 1.38

Sometimes 1.76 2.52 0.82

Frequently 1.00 1.00 1.00
Always 1.00 1.00 1.00

Life pressure (use none as a control)
Low 1.74 0.72 2.45*
Ordinary 1.66 0.71 2.44*

Relatively high 1.85 0.39 1.07

High 0.30 0.28 0.98
Stress-dealing ways (use keep-in-mind as a control)
Lose temper with others 0.12 0.17 1.00

Decompression by oneself 0.09 0.50 2.10
Talk to friends and relatives 0.10 0.70 1.69

Rest and work condition (use very-disorder-condition 
as a control)
Relatively-disorder-condition 0.61 4.15E-07 7.08E-06

Ordinary 0.18 8.67E-07 2.16E-05

Relatively regular 0.28 5.48E-07 2E-05
Very regular 0.22 4.5E-07 3.43E-05

Diet condition (use relatively-disorder-condition as 
a control)
Ordinary 4.82E-06 0.59 0.81

Relatively regular 8.05E-07 0.47 0.88

Very regular 4.7E-07 0.30 0.39
Breakfast-eating frequency (use 0–1/w as a control)
2–3/w 2.20 1.47 1.79E-06

(Continued)
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In the subscale of physical health dimension, worries about the occurrence of accidents and tension with co-workers were 
risk factors, which were consistent with the results of the scale’s total score; in the subscale of psychological health 
dimension, the protective factors consistent with the results of the scale’s total score were personal annual income and 
long working hours with the risk factors of job satisfaction, worries of the occurrence of accidents, tension with co-workers, 
and frequency of drinking. In addition, the psychological subhealth subscale also indicated that the protective factors for 

Table 5 (Continued). 

Variable Odds Ratio of Physical 
Dimension

Odds Ratio of Mental 
Dimension

Odds Ratio of Social 
Dimension

4–5/w 2.70 2.05 1.7E-06
6–7/w 1.54 1.35 1.54E-06

Smoking frequency (use 0 as a control)
Occasionally (1–5/d) 1.38 0.77 0.73
Relatively frequent (5–10/d) 1.72 1.01 1.41

Very frequent (>10/d) 4.18 3.71 4.75

Drinking frequency (use 0 as a control)
Occasionally 1.37 3.07*** 1.71*

Ordinary (1–2/w) 0.96 1.39 1.52

Relatively frequent (3–4/w) 2.14 2.46 2.64
Very frequent (>5/w) 0.15 1.59 0.48

Exercising frequency (use 0 as a control)
Occasionally 1.36 1.24 1.69
Ordinary (1–2/w) 1.11 1.20 1.15

Relatively frequent (3–4/w) 0.76 0.64 0.69

Very frequent (>5/w) 0.60 0.16*** 0.84
Habits amount (use <3 as a control)
>3 0.65 0.87 0.37***

Children condition (use no children as a control)
Not confronting the study or work pressure 1.08 1.96** 1.33

Confront the study or work pressure 1.00 1.00 1.00
The older condition (use no elderly people as 
a control)
Not in need of caring 0.73 0.42* 0.61
In need of caring occasionally 1.05 0.59 0.59

In need of caring frequently 1.28 0.74 0.78

Social support condition (use none as a control)
Few 0.50 0.56 0.00

Common 1.43 0.43 0.00

Spare no gains 0.75 0.20 0.00
Household registration (use agriculture account as 
a control)
Non-agriculture account 1.04 1.36 3.15***
Night shift condition (use no as a control)
Yes 0.87 1.30 1.15

Basic medical insurance type (use for urban and rural 
residents as a control)
Basic medical insurance for urban workers 0.80 0.73 0.42***

No 0.82 0.48 1.00
Have commercial health insurance or not (use no as 
a control)
Yes 0.78 0.95 0.57**

Notes:*=p<0.1; **=p<0.05; ***=p<0.01.
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psychological subhealth also include marital status and exercise frequency and the risk factors also include work stress and 
whether children were under pressure for further education and employment. In the social subhealth subscale, the protective 
factors supporting the result of the total score were long working hours and the risk factors were job satisfaction and worries 
of the occurrence of accidents. In addition, the subscales of social dimension indicated that the protective factors of social 
subhealth also include the number of hobbies, the type of health insurance and whether have purchased commercial 
insurance and the risk factors also include title and household registration. Seven of the eight influencing factors significant 
in the results of main score also appeared in the subscale regressions with same direction of influence. The influencing factor 
of worries of the occurrence of accident appeared in all three regressions of subscales. The results of the robustness analysis 
further validated the results of the regression analysis and explored the significant factors affecting each subscale to provide 
a reference for targeting the improvement of the subhealth condition of a specific group.

Discussion
This study investigated the current SHS of PHI physicians and the relationship between their subhealth levels and various 
influencing factors. The results of regression analysis showed that eight influencing factors had a significant effect on the 
level of subhealth, namely, annual personal income, long working hours, life stress, worries about the occurrence of 
accidents, tension with colleagues, job satisfaction, and frequency of smoking and drinking (see Figure 2). Among them, 
the effects of long working hours, life pressure and job satisfaction on subhealth are contrary to our perception, which 
will be discussed and analyzed combined with the extant literature.

May Long Working Hours Energize the Chinese Physicians?
The analysis showed that the OR of subhealth decreased to 0.295 (p < 0.05) when working more than 10h for 6–7 days 
per week compared to 0–1 days per week and to 0.568 (p < 0.1) when working more than 10h for 4–5 days per week 
compared to 0–1 days per week. We generally believed that the longer the working hours, the worse the physical 
condition. And there are existing studies on the effect of long working hours on subhealth both supporting and objecting 
to the results of this study.33–38 The work specificity of PHI physicians may contribute to this result. The unique culture 
and education in China praising hard work, efforts and dedication and the status of physicians offer PHI physicians 

Figure 2 An influencing model of SHS (sub-optimal health status). 
Notes: *p<0.1; **p<0.05; ***p<0.01.
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a different identity from other professions. Long working hours will certainly cause physical and mental fatigue, 
however, the psychological achievement of self-realization will have a positive physical impact. From the perspective 
of social system, PHI physicians, as members of the system, are influenced by the Chinese social system. Working from 
9:am to 9:pm for 6 days a week, namely “996”, is a phenomenon widely seen in many walks of life in China. Besides, the 
medical resource and personnel are tight. Therefore, long working hours is not a case that rarely happens to PHI 
physicians.39 They have a higher tolerance and adaptability to long working hours. From the perspective of lifestyle 
habits, it is possible that long working hours has reduced the incidence of crapulence and drinking at night, forcing PHI 
physicians to eat and rest regularly to cope with the high intensity of workloads.

More Life Pressure on Your Shoulder, the Healthier You Will Be?
Regarding the effect of life stress on subhealth, the analysis showed that the OR of subhealth was reduced to 0.229 (p < 
0.05) with relatively high life stress compared to no life stress. And this phenomenon may be due to the fact that there are 
more middle-aged people in the group of PHI physicians. Although middle-aged people confront heavier life stress 
compared to older groups, their physical condition is better compared to the older group. Therefore, it is not that higher 
life stresses lead to better health, but that the stressed population group is still in a relatively good physical condition. 
And then this study constructs a regression model to analyze the correlation between life stress and subhealth in specific 
age groups, a conclusion that is more in line with common sense was reached, that is, the higher the stress, the more 
likely to lead to SHS.40

Do Not Mind Being a Grumbler at Work
The OR increased to 4.04 (p < 0.05) for those who were generally satisfied with their occupation compared to those who 
were very dissatisfied with their occupation, which is contradictory to the expected influence of psychology status on 
mental health. However, it was found that the rate of poor lifestyle habits was higher among the generally satisfied group 
than the non-satisfied group in the descriptive analysis. To further verify the result, logit regression was performed with 
whether or not they were generally satisfied with their jobs as the dependent variable and each lifestyle habit such as 
frequency of smoking and drinking, diet and rest conditions as the independent variables. It was found that the odds ratio 
of generally satisfied with their job for the groups of relatively regular diets and very regular diets were 0.20 and 0.14 
respectively using relatively-disorder diet condition as a control. All evidence showed that more people who are 
generally satisfied with their jobs have irregular diet habits. As for the reason, it is suggested that maybe they choose 
a more relaxed lifestyle and attitude after being satisfied with their jobs, which has a negative impact on their SHS. 
However, there are also studies showing that low job satisfaction increases work stress, which affects health status.41,42 

The impact of job satisfaction on SHS among PHI physicians needs to be further explored.

Limitations
There are also some shortcomings in this study. Firstly, the sample size of this study and certain subgroups were limited, 
which might affect the analysis results. The sample size should be expanded to further investigate and verify the 
influence of each influencing factor on subhealth. Next, although the questionnaire has been tested for reliability and 
validity in the Chinese population, future studies are expected to have better solutions to this problem. In addition, the 
data in this study were collected from July to August in 2021, which is time-based. The SHS of PHI physicians may 
change with the development of the epidemic and economy in China.

Conclusion
A large proportion of PHI physicians in China are in SHS and many of them are not aware that they are in a poor health 
state. The logit regression model showed that factors including worries about the occurrence of accidents, strained 
relationships with colleagues, job satisfaction, and frequency of smoking and drinking negatively influence the SHS of 
PHI physicians, which should be paid more attention and avoided. Meanwhile, annual personal income, long working 
hours and life stress are protective factors, which means that these factors need to be encouraged. However, further 
studies need to be conducted to evaluate the effect of long working hours and life stress on physicians’ SHS in PHI.
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Considerations
In order to improve the subhealth level of PHI physicians in China, the influencing factors of their SHS should be 
adjusted reasonably. Specifically, government agencies and medical institutions should increase the income of PHI 
physicians, reasonably adjust physicians’ work time and stress, and pay attention to the relationship between colleagues. 
PHI physicians should avoid excessive worrying about accidents that do not occur, reduce the frequency of smoking and 
drinking, and pay attention to their own health issues. Although moderate working overtime has a protective effect on 
subhealth for the PHI physicians’ tolerance and the boost in work and emotion brought by the stress, prolonged stress 
may still have adverse effects on physicians’ health. Further research is warranted to balance the protective effects and 
the stress from working overtime. In addition, this study only showed that the subhealth rate was relatively lower with 
relatively high life stress compared with no life stress, however, there was no sufficient evidence that the higher the life 
stress, the lower the subhealth rate. The descriptive statistical analysis found that the higher the life stress and the lower 
the job satisfaction, the higher the subhealth rate. Future studies about the effects and mechanics of life stress and job 
satisfaction on SHS are needed.
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