
* These authors contributed equally as first authors.

Address reprint requests to : Lu, Wanxian

Department of Intensive Care Unit, The First Affiliated Hospital of Jinan University, 613 W. Huangpu Avenue, Guangzhou 510630, China

Tel: +86-20-3868-8319 Fax: +86-20-3868-8319 E-mail: zzyxk20@yeah.net

Received: October 6, 2020 Revised: December 21, 2020 Accepted: January 6, 2021 Published online February 28, 2021

This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons.org/licenses/by-nd/4.0) 

If the original work is properly cited and retained without any modification or reproduction, it can be used and re-distributed in any format and medium.

eISSN 2093-758X

J Korean Acad Nurs  Vol.51 No.1, 5

https://doi.org/10.4040/jkan.20241

RESEARCH PAPER

Sub-Health Status Survey and Influential Factor Analysis in Chinese 
during Coronavirus Disease 2019 Pandemic
Pan, Yanbin1,*  · Yan, Jianlong2,3,*  · Lu, Wanxian1  · Shan, Miaohang1

1Department of Intensive Care Unit, The First Affiliated Hospital of Jinan University, Guangzhou
2The First Clinical Medical College, Jinan University, Guangzhou
3Department of Cardiology, Shenzhen People’s Hospital, The Second Clinical Medical College of Jinan University, Shenzhen, China

Purpose: This study aimed to investigate sub-health status (SHS) of people living in China during the Coronavirus disease 2019 (COVID-19) 

COVID-19 pandemic. COVID-19 is a severe acute respiratory syndrome coronavirus (SARS-CoV) infection-induced acute infectious disease, 

which is featured by universal susceptibility and strong infectivity, and SHS (a status of low quality health) refers to a status of low-quality 

health. COVID-19 has gradually developed into a global pandemic, making the public in a high stress situation in physiological, psychologi-

cal and social states in the short term. Methods: From March 6 to 11, 2020, a large-scale cross-sectional survey was conducted by conve-

nient sampling, and SHS assessment scale was used in the questionnaire. The ordinal logistic regression analysis was used to identify the 

factors affecting SHS. Results: In this study, 17,078 questionnaires were delivered with 16,820 effective questionnaires collected, and 

10,715 subjects (63.7%) were found with SHS, with moderate SHS primarily. Physiological sub-scale scored the highest, followed by psycho-

logical and social sub-scales. Ordinal logistic regression analysis indicated that man, only-child, workers and farmers were risk factors of 

SHS. Protective factors of SHS included living in rural areas and townships, laid-off retirees and education degree. Conclusion: It shows 

many people in China place in a poor health status during COVID-19 pandemic. It is necessary that relevant departments pay more atten-

tion to people with poor health such as men, only-child, urban people, workers and farmers, and groups with high education degree during 

and after pandemic stabilization.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a severe acute respi-

ratory syndrome coronavirus (SARS-CoV) infection-induced 

pulmonary inflammation, which is manifested as fever, dry 

cough, and fatigue. Even worse, severe patients may experience 

acute respiratory distress syndrome, septic shock, coagulation 

disorder, and multiple organ failure in a rapid way [1]. COVID-19 

is a public health emergency, the pandemic spread rapidly, affect-
ing most parts of China, which also outbreaks and spreads in 

many overseas countries successively. Up to the date of this sur-

vey by questionnaire, 80,409 confirmed cases and 3,012 deaths 

have been reported in China; besides, there have been confirmed 

cases in at least 76 countries globally [2]. China has rapidly 

launched strong emergency measures, categorized it into class-B 

infectious (e.g., infectious atypical pneumonia and acquired im-

mune deficiency syndrome [AIDS]) diseases and treated it as 

class-A (plague and cholera). However, COVID-19 is character-

ized by universal susceptibility and strong infectivity. The number 

of confirmed and suspected patients increases rapidly in a short 
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period of time, which makes the public in a high level of physio-

logical, psychological and social stress in the short term. More-

over, in order to prevent the spread and rebound of the pandemic 

and to block the route of virus transmission, plenty of Chinese 

are at home with restriction to their outdoor activities, having 

dinner, traveling, going back to school and returning to work, 
which inspires negative emotions (fear and anxiety) of the public. 

With respect to the above, it is necessary to investigate the sub-

health status (SHS) of Chinese during the pandemic to under-

stand the prevalence rate and related influential factors, so as to 
provide a reference for the subsequent nursing health guidance 

and intervention measures.

SHS is a low-quality status between disease and health in the 

aspects of the physical, mental and emotional performance of the 

subjects [3]. World Health Organization (WHO) defines SHS with 

no organic pathological changes but functional changes “the third 

state”, also known as “chronic fatigue syndrome” [4,5]. In accor-

dance with an early global survey, SHS accounted for 75% of the 

surveyed population, while healthy people only made up a rela-

tively small share of 5% [6]. Relevant studies among China re-

ported greatly varied prevalence of SHS in different occupational 

and age groups, ranging from about 34.3% to 92.7% [7-11]. The 

understanding of the concept of health is deepening in the public 

with the establishment of physio-psycho-society medical model. 

Domestic and foreign studies have explored the theory, connota-

tion, concept of prevention and control, prevalence of different 

populations, influential factors, and intervention measures of SHS. 

However, there is no SHS survey on people during the pandemic 

of COVID-19.

With respect to the above, a large-scale convenient sampling 

in terms of SHS of people living in China was carried out in this 

study during the pandemic. The objectives of our study is to un-

derstand the physical, psychological and social SHS of people and 

relevant influential factors under the strict control of public health 

emergencies during such severe pandemic, such as restricting the 

crowd gathering, stopping work, closing business, suspending 

classes, strict traffic, sanitation and quarantine supervision. It is 

expected to provide basis for the prevention and implementation 

of relevant intervention measures following pandemic stabilization 

and the resumption of work, production and classes in the later 

stage.

METHODS

1. Study design  

The present study was designed as a cross-sectional survey.

2. Objects of study and research method

On March 6 to 11, 2020, a convenient sampling was performed 

to investigate SHS of people living in China during the pandemic 

of COVID-19 through the “Questionnaire Star” (online question-

naire survey platform) [12]. The objects of the study were Chi-

nese who were familiar with the use of mobile terminals and 

voluntarily participated in the survey. A total of 17,078 SHS 

questionnaires were collected, involving 32 provinces in China, 
mainly in Guangdong province. Original data of the question-

naires was exported from the back-end database of “Question-

naire Star” for further screening, with the deletion of question-

naires completed in a short time, questionnaires completed in the 

same internet protocol (IP) address (only one valid questionnaire 

retained for those submitted multiple times by an electronic ter-

minal), and questionnaires with the same score selected for all 

items of the scale. Finally, 16,820 valid questionnaires were in-

cluded, the effective recovery rate of the questionnaire = (actual 

number of returned questionnaires - number of invalid question-

naires) / actual number of returned questionnaires, and the effec-

tive recovery rate was 98.5%. 

3. Study tools

1) General information questionnaire 

The questionnaire was designed by the researcher team, in-

cluding 17 basic data, such as gender, age, height, weight, eth-

nicity, native place, family residence, marital status, degree of 

education, political appearance, personal monthly salary, pan-

demic prevention role and so on.

2) Sub-health status assessment scale 

In this study, Sub-health Measurement Scale version 1.0 (SHMS 

V1.0) was used as a general scale for SHS measurement, and the 

Cronbach’s alpha and Kaiser-Meyer-Olkin of the questionnaire 

were .92 and .93, respectively [13]. Meanwhile, the reliability and 

validity of the questionnaire were also retested, which showed 

that the Cronbach’s alpha was .88 and Kaiser-Meyer-Olkin 
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Cronbach’s was .95, exhibiting good reliability and validity of the 

scale. SHS assessment scale consisted of three sub-scales of 

physiological, psychological and social SHS, with 39 items in to-

tal. The international Likert 5-level scoring method was adopted 

as the scoring standard of the scale. Of the 39 items, forward 

score was adopted in 24 items, which was the same as the origi-

nal score; 15 items used reverse score (6 points; the original 

score), and 4 items of SHS overall assessment were not involved 

in the score calculation. The sum of the scores of each sub-scale 

and total scale was the original gross score of sub-scale and total 

scale, respectively. For further understanding and comparison, 
the original gross score of the sub-scale and the total scale was 

converted to the hundred-mark system score according to the 

formula of dimension conversion score = (dimension original 

gross score - dimension theoretical minimum score) / (dimension 

theoretical maximum score - dimension theoretical minimum 

score) × 100. The theoretical minimum scores of physiological, 
psychological, social sub-scale, and the total scale of SHS were 

70, 60, 45, and 175, respectively, and the theoretical minimum 

scores were 14, 12, 9, and 35, respectively. According to the 

grading results based on the conversion score of the total scale, 
it was classified into three stages: > 79 points as “healthy” status, 
≥ 54 points and ≤ 79 points as “SHS”, and < 54 points as “dis-

ease” status. The SHS was, again, classified into three as: ≥ 54 

and < 60 points as severe, ≥ 60 to < 72 points as moderate, ≥ 72 

and ≤ 79 points as mild [13].

4. Statistical analysis

IBM SPSS ver. 22.0 software (IBM Corp., Armonk, NY, USA) 

was used for data entry and statistical analysis. Frequency, com-

position ratio and mean ± standard deviation were used for sta-

tistical description. Univariate analysis was performed to compare 

SHS of people with different characteristics by using χ2 test and 

rank-sum test. The ordinal Logistic regression analysis was used 

in multivariate analysis. p < .05 meant that the difference was 

statistically significant.

5. Ethical consideration

This study was approved by the medical ethics committee of 

the hospital (no. KY-2020-016). It should be noted that due to 

the severe COVID-19 pandemic in China at the beginning of 

2020, the hospital verbally notified the approval of the ethical ap-

proval on March 1, 2020, and the approval document was delayed 

on April 1, 2020. In addition, before submitting the manuscript for 

review, the manuscript was also submitted to the hospital for 

re-approval according to hospital regulations.

RESULTS 

1. Population characteristics of sub-health status

In this study, 17,078 questionnaires were delivered and 16,820 

effective questionnaires were collected. Of the surveyed subjects, 
SHS was detected in 1,0715 people, 794 people were in disease 

state, and 5,311 people were in healthy state, accounting for 

63.7%, 4.7%, and 31.6%, respectively. Meanwhile, of those de-

tected in SHS, there were 1,141 (6.8%) people with mild SHS, 
6,057 (36.0%) with moderate SHS and 3,517 (20.9%) with se-

vere SHS. The average score and standard deviation of the three 

sub-scales of physiology, psychology and society and the total 

scale were 81.21 ± 11.23, 68.67 ± 12.71, 67.09 ± 17.48, and 

73.28 ± 11.31, respectively. Physiological sub-scale showed the 

highest score, followed by psychological sub-scale, and the low-

est society sub-scale.

2. General information of sub-health status

A total of 16,820 Chinese were enrolled in the study finally, 
including 6,676 men (39.7%) and 10,144 women (60.3%). The age 

of the people ranged from 9 to 61 years old (21.4 ± 3.96), of 
which 40 people (0.2%) aged < 18 years old, 15,687 (93.3%) of 

between 18~44 years old, 132 (0.8%) of between 45~59 years 

old, and 6 (0.04%) of > 60 years old. Furthermore, there were 

6,105 people (36.3%) living in rural areas, 1,976 (11.7%) in 

county towns, 2,920 (17.4%) in townships, and 5,819 (34.6%) in 

urban areas. In terms of the degree of education, there were 29 

students (0.2%) in primary school or below, 75 (0.4%) in junior 

high school, 486 (2.9%) in senior high school or technical sec-

ondary school, 16,100 (95.7%) in junior college or undergraduate 

course, 112 (0.7%) in master’s degree, and 18 (0.1%) with doc-

tor’s degree or above.

3. Univariate analysis on sub-health status 

The results of analysis revealed that there were statistically 
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Table 1. Disease, Sub-health and Health Status by General Characteristics

Variables
Total  

(n = 16,820)

Disease 

(n = 794)

Sub-health  

(n = 10,715)

Health 

(n = 5,311)
p

Gender < .001

    Man 6,676 (39.7) 367 (5.5) 3,971 (59.5) 2,338 (35.0)

    Woman 10,144 (60.3) 427 (4.2) 6,744 (66.5) 2,973 (29.3)

Age (yr) .018

    ＜ 18 40 (0.2) 6 (15.0) 21 (52.5) 13 (32.5)

    18~44 15,687 (93.3) 743 (4.7) 9,992 (63.7) 4,952 (31.6)

    45~59 132 (0.8) 6 (4.5) 72 (54.5) 54 (40.9)

    ≥ 60 6 (0.0)† 0 (0.0) 4 (66.7) 2 (33.3)

Body mass index (kg/m2) .045

    < 18.5 4,623 (27.5) 212 (4.6) 3,017 (65.3) 1,394 (30.2)

    18.5~24 9,518 (56.6) 443 (4.7) 6,039 (63.4) 3,036 (31.9)

    > 24~28 1,017 (6.0) 46 (4.5) 622 (61.2) 349 (34.3)

    > 28~32 250 (1.5) 18 (7.2) 144 (57.6) 88 (35.2)

    > 32 1,412 (8.4) 75 (5.3) 893 (63.2) 444 (31.4)

Ethnicity .273

    Han ethnicity 16,602 (98.7) 779 (4.7) 10,583 (63.7) 5,240 (31.6)

    Minority ethnic groups 218 (1.3) 15 (6.9) 132 (60.6) 71 (32.6)

Living city .453

    Guangdong province 14,691 (87.3) 682 (4.6) 9,367 (63.8) 4,642 (31.6)

    Outside Guangdong province 2,129 (12.7) 112 (5.3) 1,348 (63.3) 669 (31.4)

Family residence < .001

    Rural area 6,105 (36.3) 288 (4.7) 3,957 (64.8) 1,860 (30.5)

    County town 1,976 (11.7) 97 (4.9) 1,239 (62.7) 640 (32.4)

    Township 2,920 (17.4) 143 (4.9) 1,929 (66.1) 848 (29.0)

    Urban region 5,819 (34.6) 266 (4.6) 3,590 (61.7) 1,963 (33.7)

Only-child < .001

    Yes 3,567 (21.2) 176 (4.9) 2,127 (59.6) 1,264 (35.4)

    No 13,253 (78.8) 618 (4.7) 8,588 (64.8) 4,047 (30.5)

Marital status .018

    Unmarried 16,322 (97.0) 773 (4.7) 10,431 (63.9) 5,118 (31.4)

    Married and procreated 329 (2.0) 13 (4.0) 178 (54.1) 138 (41.9)

    Married and childless 47 (0.3) 2 (4.3) 27 (57.4) 18 (38.3)

    Divorced 17 (0.1) 0 (0.0) 13 (76.5) 4 (23.5)

    Widowed spouse 7 (0.0)† 1 (14.3) 5 (71.4) 1 (14.3)

    Others 98 (0.6) 5 (5.1) 61 (62.2) 32 (32.7)

Degree of education < .001

    Primary school and below 29 (0.2) 10 (34.5) 10 (34.5) 9 (31.0)

    Junior middle school 75 (0.4) 2 (2.7) 42 (56.0) 31 (41.3)

    High school or technical secondary school 486 (2.9) 25 (5.1) 305 (62.8) 156 (32.1)

    Junior college or bachelor 16,100 (95.7) 753 (4.7) 10,285 (63.9) 5,062 (31.4)

    Master 112 (0.7) 3 (2.7) 68 (60.7) 41 (36.6)

    Doctor 18 (0.1) 1 (5.6) 5 (27.8) 12 (66.7)

Political affiliation < .001

    General public 2,092 (12.4) 147 (7.0) 1,286 (61.5) 659 (31.5)

    Communist Youth League member 13,730 (81.6) 604 (4.4) 8,821 (64.2) 4,305 (31.4)

    Communist Party member 944 (5.6) 39 (4.1) 575 (60.9) 330 (35.0)

    Others 54 (0.3) 4 (7.4) 33 (61.1) 17 (31.5)
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significant differences in gender, age, body mass index (BMI), 
family residence, only-child status, marital status, degree of ed-

ucation, political affiliation, personal monthly salary, occupation, 
close contacts or infected persons. While no statistical signifi-

cance was detected in ethnicity, living city, and confirmed or 

suspected cases in the family (Table 1).

4. Multivariate analysis on sub-health status 

The ordinal multi-classification Logistic regression model was 

constructed by involving gender, age, BMI, ethnicity, living city, 
family residence, only-child status, marital status, degree of ed-

ucation, political affiliation, personal monthly salary, occupation, 
close contacts or infected persons, and confirmed or suspected 

cases in the family as the independent variables. Corresponding 

results indicated that there was statistical significance in gender, 
family residence, only-child, degree of education, and occupation 

(p < .05). Furthermore, age, close contacts or infected persons, 

confirmed or suspected cases in the family, and other indepen-

dent variables with statistical significance (p < .05) were included 

again in the ordinal multi-classification logistic regression model 

for further analysis. Finally, it was discovered that health status 

was related to gender, family residence, only-child, degree of 

education, and occupation (p < .05).

The results of ordinal logistic regression analysis showed that 

the probability of SHS and disease state in men was 1.19 (95% 

confidence interval [CI], 0.11~0.24; p < .001) times higher than 

that in women. The incidence of SHS and disease in Chinese liv-

ing in rural areas and townships were 0.90 (95% CI, - 0.18 to 

- 0.03; p = .009) and 0.85 (95% CI, - 0.25 to - 0.07; p = .001) 

times of that in urban areas, respectively. The only-child was 1.14 

(95% CI, 0.05~0.21; p = .002) times more likely to have SHS 

and disease than the non-only-child. The probability of SHS and 

disease of people with education degree of primary school and 

below, junior high school, senior high school or technical second-

Table 1. Continued

Variables
Total  

(n = 16,820)

Disease 

(n = 794)

Sub-health  

(n = 10,715)

Health 

(n = 5,311)
p

Personal monthly salary (yuan) < .001

    No income 9,412 (56.0) 407 (4.3) 6,143 (65.3) 2,862 (30.4)

    < 5,000 6,858 (40.8) 355 (5.2) 4,264 (62.2) 2,239 (32.6)

    5,000~10,000 404 (2.4) 17 (4.2) 231 (57.2) 156 (38.6)

    > 10,000~15,000 76 (0.5) 4 (5.3) 47 (61.8) 25 (32.9)

    > 15,000 70 (0.4) 11 (15.7) 30 (42.9) 29 (41.1)

Occupation < .001

    Student 15,957 (94.9) 746 (4.7) 10,209 (64.0) 5,002 (31.3)

    Medical staff 66 (0.4) 3 (4.5) 47 (71.2) 16 (24.2)

    Worker 92 (0.5) 1 (1.1) 53 (57.6) 38 (41.3)

    Farmer 19 (0.1) 0 (0.0) 7 (36.8) 12 (63.2)

    Soldier 2 (0.0)† 0 (0.0) 0 (0.0) 2 (100.0)

    Teacher 155 (0.9) 7 (4.5) 89 (57.4) 59 (38.1)

    Businessman 16 (0.1) 1 (6.3) 10 (62.5) 5 (31.3)

    IT personnel 37 (0.2) 1 (2.7) 20 (54.1) 16 (43.2)

    Personnel of enterprises and institutions 179 (1.1) 7 (3.9) 103 (57.5) 69 (38.5)

    Laid-off and unemployed 29 (0.2) 9 (31.0) 13 (44.8) 7 (24.1)

    Others 268 (1.6) 19 (7.1) 164 (61.2) 85 (31.7)

Close contacts or infected persons .015

    Yes 33 (0.2) 5 (15.2) 17 (51.5) 11 (33.3)

    No 16,787 (99.8) 789 (4.7) 10,698 (63.7) 5,300 (31.6)

Confirmed or suspected cases in the family .607

    With 26 (0.2) 1 (3.8) 19 (73.1) 6 (23.1)

    Without 16,794 (99.8) 793 (4.7) 10,696 (63.7) 5,305 (31.6)

Values are presented as number (%).
†Less than 0.01%.
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ary school, junior college or bachelor degree and master degree 

was 0.07 (95% CI, - 4.01 to - 1.47; p < .001), 0.27 (95% CI, - 2.44 

to - 0.20; p = .021), 0.26 (95% CI, - 2.34 to - 0.35; p = .008), 0.27 

(95% CI, - 2.27 to - 0.32; p = .010) and 0.29 (95% CI, - 2.32 to 

- 0.17; p = .023) times of that of doctoral degree respectively. In 

terms of different occupations, workers and farmers were risk 

factors for SHS and disease (odds ratio [OR] = 1.78 and 4.44, 
respectively), while laid-off retiree was a protective factor 

(OR = 0.27) (Table 2).

DISCUSSION

1.  Sub-health status of people during the pandemic 

of COVID-19

In this study, the prevalence of SHS was 63.7%, with moderate 

SHS (36.0%) primarily, suggesting a slightly lower prevalence 

than that of early large-scale international and domestic studies, 
but still at a high level. WHO’s global survey in the early 21st 

century has shown that about 75% of people are in SHS [6]. 

Meanwhile, China’s Early Survey of 2002 International Sympo-

sium on Sub-health Academic Achievements also pointed out that 

about 70% of the population were in SHS [14]. Fan et al. [15] 

carried out a large-scale survey on the health status of 8,417 

people in 19 universities in 2002, and also found that 69.17% of 

the respondents were in SHS, and 1/3 of which were in severe 

SHS. The prevalence rate of SHS in this study decreased com-

pared with the past large-scale study. It may be attributed to re-

searchers’ exploration of SHS etiology and symptomatology, re-
newal of health concept, analysis of relevant influential factors, 
diagnosis and treatment by using combined traditional Chinese 

Table 2. Multivariate Analysis on Sub-Health Status

Variables†,†† OR SE Wald p 95% CI

Man 1.19 .03 27.65 ＜ .001 0.11~0.24

Family residence

    Rural area 0.90 .04 6.88 .009 - 0.18 to - 0.03

    County town 0.95 .05 0.75 .386 - 0.15~0.06

    Township 0.85 .05 11.32 .001 - 0.25 to - 0.07

Only-child 1.14 .04 9.83 .002 0.05~0.21

Degree of education

    Primary school and below 0.07 .65 17.81 ＜ .001 - 4.01 to - 1.47

    Junior middle school 0.27 .57 5.33 .021 - 2.44 to - 0.20

    High school or technical secondary school 0.26 .51 7.04 .008 - 2.34 to - 0.35

    Junior college or bachelor 0.27 .50 6.71 .010 - 2.27 to - 0.32

    Master 0.29 .55 5.18 .023 - 2.32 to - 0.17

Occupation

    Student 1.03 .13 0.04 .846 - 0.23~0.28

    Medical staff 0.76 .29 0.86 .354 - 0.85~0.30

    Worker 1.78 .26 4.72 .030 0.06~1.10

    Farmer 4.44 .52 8.31 .004 0.48~2.50

    Soldier NA NA NA NA NA

    Teacher 1.30 .24 1.22 .269 - 0.20~0.73

    Businessman 0.84 .54 0.10 .750 - 1.23~0.89

    IT personnel 1.59 .35 1.74 .187 - 0.23~1.16

    Personnel of enterprises and institutions 1.38 .20 2.65 .104 - 0.07~0.71

    Laid-off and unemployed 0.27 .43 9.20 .002 - 2.16 to - 0.46

OR = Odds ratio; SE = Standard error; CI = Confidence interval; NA = Limited sample size that can not be calculated.
†Ordinal logistic regression analysis: gender, 1 = man and 2 = woman; family residence, 1 = rural area, 2 = county town, 3 = township, and 4 = 

urban region; only-child, 1 = yes and 2 = no; degree of education, 1 = primary school and below, 2 = junior middle school, 3 = high school or 

technical secondary school, 4 = junior college or bachelor, 5 = master, and 6 = doctor; occupation, 1 = student, 2 = medical staff, 3 = worker, 4 = 

farmer, 5 = soldier, 6 = teacher, 7 = businessman, 8 = IT personnel, 9 = personnel of enterprises and institutions, 10 = laid-off and unemployed, and 

11 = others occupation.
††Reference variable: gender, woman; family residence, urban region; only-child, no; degree of education, doctor; occupation, others occupation.
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and Western medicine, and implementation of effective interven-

tion measures. In addition, this study was completed in the form 

of an online survey owing to the influence of the pandemic, 
showing a selection bias of the objects of study, mainly young 

people. Maybe relatively healthy participants are online. It is 

speculated that this is another reason why the prevalence of SHS 

in this study was not higher than the previous early studies.

Despite a decrease in the prevalence of SHS of people during 

the pandemic of COVID-19 in this study than that of earlier 

studies, compared with the recent studies before the outbreak of 

the pandemic, it is still at a high level, suggesting an unfavorable 

health status. For example, by surveying 3,431 Chinese in four 

communities, Liu et al. [16] found that the prevalence rate of 

SHS was 35.1%. Meanwhile, Zhang et al. [17] conducted a survey 

by enrolling 5,125 Chinese to investigate the SHS and influential 

factors in the community, and found that the population with SHS 

accounted for 31.1% of the total respondents. Compared with the 

recent studies prior to the outbreak of the pandemic, the higher 

prevalence of SHS in the present study may be explained by the 

absence of consensus on the exact cause of SHS, standardized 

diagnostic standards, perfect prevention and treatment methods, 
and treatment specificity [18]. On the other hand, outburst of the 

pandemic also constitutes an important factor for the high preva-

lence of SHS, which makes the physical and mental health of 

people in a high stress situation within a short period of time.

In addition, in terms of SHS scale score, physiological sub-

scale showed the highest score, followed by psychological sub-

scale, and the lowest society sub-scale. In other words, social 

dimension showed the worst health state, followed by the psy-

chology, and the best the physiology. Some scholars have demon-

strated that the outstanding performance of social SHS is the 

dislocation of roles and maladjustment, while that of psychological 

SHS is panic, anxiety, emotional disorder and thought disorder of 

unknown reasons [19]. For current COVID-19 pandemic in 

China, strict control measures have been taken, such as restrict-

ing the crowd gathering, stopping work, closing business, sus-

pending classes, strict traffic, sanitation, and quarantine supervi-

sion. It has a great impact on the social activities, working modes 

as well as learning and living environment of people living in 

China, resulting in a poor social dimension. Furthermore, 
COVID-19 has a general susceptibility, rapid spread through re-

spiratory droplets, close contact and aerosols, and can still not be 

treated effectively; besides, there is a shortage of prevention 

materials at the early stage of the pandemic [20,21]. These con-

ditions have caused certain panic and anxiety to the psychology 

of people, resulting in an unideal psychological health condition. 

Simultaneously, the government, schools and work units have 

made rapid response to the pandemic, such as overall arrange-

ment of contactless distribution to ensure the daily needs of Chi-

nese, online teaching with micro-lecture and massive open online 

courses, and online telecommuting through Internet media. 

Meanwhile, in order to solve the special psychological problems 

during the pandemic, the development of online application pro-

gram was also optimized by the hospital for network consultation 

and remote psychological intervention. However, there is still a 

need for continuous social support, psychological counseling, hu-

manistic care, as well as community health, mental health and 

community nursing related to preventive health care for different 

groups by relevant units after pandemic stabilization and resump-

tion of work, production and classes in the later stage.

2.  Factors related to sub-health status of people 

during the pandemic of COVID-19

In accordance with the results of multivariate analysis, gender 

was one of the influential factors during the pandemic of 

COVID-19. Men were 1.19 times more likely to have SHS and 

disease status in relative to women, which suggests a higher risk 

of developing SHS. At present, there is no definite conclusion 

with respect to the impact of gender on SHS, with inconsistent 

results. Prior studies indicated that the average score of SHS in 

men was higher than that in women, that was, the probability of 

SHS of women was higher than that of men [22,23]. However, 
men were also reported to be the risk factor of SHS, and its 

probability of SHS was higher than that of women [24], which 

was consistent with the results of this study. As for the high 

possibility of SHS in men during the COVID-19 pandemic, it is 
speculated that men are less likely to talk and receive less social 

and emotional support than women. It may also be explained by 

the reason that men bear more family and social responsibilities, 
and the delayed resumption of work and production during the 

COVID-19 pandemic results in greater economic, physical and 

mental pressure of men. However, considering that the impact of 
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gender on SHS is still controversial, the results in this study need 

to be recognized cautiously, and more high-quality and 

multi-center studies are required for further exploration and 

verification.

Furthermore, our study also found that people living in rural 

areas and townships were the protective factors of SHS 

(OR = 0.90 and 0.85, respectively). In other words, people living 

in cities have higher risk to develop SHS and disease status, 
while people living in rural areas or townships are less likely to 

have SHS and disease status. During the COVID-19 pandemic, 
people actively abide by the national control measures, avoid 

crowd gathering activities under the correct guidance of relevant 

departments, and have home quarantine consciously. However, 
compared with rural areas and townships, urban regions are 

featured by scarce land resources that result in high population 

density and narrow space, which increase the risk of COVID-19 

pandemic spreading. In this way, the relative degree of spatial 

free activities is low in order to prevent the spread of the pan-

demic. In addition, there is higher market dependence of urban 

food supply, whereas the rural areas can achieve self-sufficiency 

to a large extent. The above factors may all have an impact on 

the physical, physiological and social health of Chinese, leading to 

the difference in the prevalence of SHS. 

Meanwhile, compared with the non-only-child, the only-child 

was 1.14 times more likely to have SHS and disease than the 

non-only-child. It indicated a higher possibility of SHS in the on-

ly-child group, which was consistent with previous results [25,26]. 

It is speculated that the only-child has no brothers and sisters, 
and control measures such as home quarantine during the pan-

demic of COVID-19 have an obvious negative impact on their 

social interaction as well as psychological and emotional support, 
hence leading to a greater possibility of SHS [27].

In addition, the degree of education was a protective factor of 

SHS. Compared with population with doctor’s degree or above, 
the population with primary school or below, junior high school, 
senior high school or technical secondary school, junior college or 

bachelor’s degree and master’s degree was less likely to have 

SHS and disease state. Besides, although the degree of education 

was a protective factor of SHS, the overall protective effect was 

weakening from primary school to master’s degree. It may be 

related to the reason that population with higher degree of edu-

cation and heavier academic tasks may experience more prob-

lems related to graduation destination and employment [28]. 

Moreover, it is supposed that population with higher degree of 

education need to take on more important social roles and tasks 

[29]. However, due to the small sample size of doctors surveyed, 
the results of the effect of the degree of education on the occur-

rence of SHS need to be interpreted cautiously on the basis of 

accumulated studies.

Besides, workers and farmers were risk factors of SHS in dif-

ferent occupational groups (OR = 1.78). During the COVID-19 

pandemic period, there was a delayed resumption of work and 

production, and some agricultural products were unsalable, work-

ers and farmers were hence faced with greater economic pres-

sure, which led to a higher possibility of SHS. While the laid-off 

retirees were the protective factors of sub-health, which may be 

explained by the reason that such population has basic life guar-

antee after retirement, and the life pressure is relatively small, 
hence showing a lower detection rate of SHS.

There are some limitations in this study. Firstly, this study was 

a cross-sectional study, which can explore the correlation be-

tween related factors and SHS, but it is not enough to clarify 

their causal relationship. Case control study or cohort study can 

be carried out in future to explore the causal relationship and the 

closeness between related factors and SHS. Secondly, there ex-

isted selection bias in the enrolled subjects in this study, with 

young people aged 18 to 44 years old as the primary objects of 

study, and with a low proportion of population aged over 60 years 

old. It may be that the questionnaire survey in this study was 

conducted through Internet media during the COVID-19 pan-

demic period. The elderly are generally not good at using elec-

tronic products, resulting in a small sample size of this age range 

and biased population. Thirdly, despite a relatively larger sample 

size in this study, SHS exhibits an intimate association with social 

environment, economic culture, psychology and physique. Differ-

ent groups have certain specificity and high dispersion. There-

fore, more high-quality research is required to explore SHS of 

different groups. Fourthly, SHS assessment scale used in this 

study was the authoritative domestic general scale with high reli-

ability and validity. However, connotation of SHS is constantly 

expanding at present. It is proposed that SHS involves not only 

physical, psychological and social aspects, but also moral aspect. 
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In this regard, relevant assessment scale shall be improved in the 

subsequent study in combination with systematic study on SHS.

CONCLUSION

SHS is bi-directional in the sense, which can develop to dis-

ease state and turn to health state. And effective intervention 

plays a positive role in its transformation to health state [30]. Our 

study suggests a relatively high prevalence rate of SHS during 

the COVID-19 pandemic; besides, men, only-child, urban people, 
workers and farmers, and groups with different education degree 

are the influential factors of SHS. Therefore, relevant depart-

ments should pay attention to the impact and influence of 

COVID-19 pandemic on the people’s physical, psychological and 

social health. Community nursing and health shall emphasize the 

prevention and intervention of influential factors related to SHS 

during and after the pandemic, and promote active transforma-

tion of people’ physical, psychological and social health.
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