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Abstract

Background: This study was set to determine the prevalence of chronic fatigue in Chinese
populations and identify risk factors for chronic fatigue.

Methods: A national representative sample of 16,475 Chinese community-dwelling respondents
aged 18 to 65 was assessed in The China Sub-optimal Health Survey (CSHS). Fatigue
Assessment Inventory (FAI) was used to assess fatigue.

Results: The prevalence of chronic fatigue was 25.68%. Females (OR = 1.12, 95% CI: 1.02—
1.22) were more likely to report fatigue and the likelihood to report fatigue among the sample
population increased with age (aged 25-45: OR = 1.13, 95% CI: 0.98-1.29; aged 45-65: OR =
1.25,95% CI: 1.06-1.48). Education level was positively associated with increasing chronic
fatigue (High School: OR=1.28, 95%CI1.14-1.44; College: OR=1.59, 95%CI=1.40-1.79). Single
individuals are more likely than married individuals to have chronic fatigue (OR=1.28,
95%CI=1.13-1.46). Civil servants had the lowest risk to exhibit chronic fatigue (OR=0.82,
97%Cl1=0.72-0.94). Respondents with chronic diseases had increased odds of reporting chronic
fatigue compared to those without chronic diseases (OR =1.53, 95% CI: 1.40—1.57). Smoking
(OR =1.13, 95% CI: 1.01-1.25) and alcohol consumption (OR =1.30, 95% CI: 1.13—1.43) were
identified as additional risk factors contributing to chronic fatigue.

Conclusion: The prevalence of chronic fatigue is high among Chinese populations. Chronic

fatigue was significantly related to gender, age, occupation, tobacco and alcohol consumption,
and health status.
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Introduction

Chronic fatigue syndrome is characterized by profound, debilitating fatigue and a combination of
symptoms resulting in substantial reduction in occupational, personal, social, and educational
status,! possibly resulting in fracture.?

Epidemiology data on the Chinese population is limited, since most fatigue studies were
conducted in a Western setting. Moreover, the findings from Chinese studies are inconsistent. For
example, a Hong Kong study show the prevalence of chronic fatigue was 10.7% among adults,>
while another community-based study from Henan shows the prevalence of fatigue in middle-
aged and elderly females was 33.9%.* This disparity could be partly attributed to the difference
in the methodology or the cultural factors. Of note, Hong Kong showed a difference in the health
system and lifestyle, which could more closely relate to studies conducted in a Western setting.

To the best of the authors’ knowledge, no previous national studies exist addressing chronic
fatigue within the Chinese population. Hence, the presented study was carried out to estimate the
prevalence of chronic fatigue in China. The authors address the prevalence of chronic fatigue in
the general population in China!, as well as risk factors associated with chronic fatigue. >

Methods

The data was derived from a large scale, cross-sectional survey, the China Sub-optimal Health
Survey, of the general population.’ This is a national representative sample of 19,665 Chinese
community-dwelling respondents. The CSHS selected individuals from six provinces to
represent the 1.4 billion individuals in the nation's population. A multi-stage, random cluster
sampling design was used to designate study subjects. All 31 provinces or municipalities were
divided into 6 administrative regions (Northeast, North, East, Central South, Southwest, and
Northwest). The regions of Jilin, Beijing, Jiangsu, Hubei, Sichuan and Gansu were randomly
selected to represent those six administrative regions. Each of the above randomly selected
regions was divided into multiple urban and suburban regions.

Subsequently, one to two urban regions and one to two suburban regions were randomly selected
to represent the urban and suburban populations. Within those selected regions, residents
including local college students, government staff, business and farm workers, and other non-
affiliated local residents were clustered and randomly selected as the sample population.

Initially, 19,665 participants were selected to participate in the study, of whom 18,631 responded
and filled out questionnaires (response rate of 94.7%). Individuals were excluded who 1) were
less than 18 years of age or greater than 65 years of age; or 2) had mental illnesses. As a
result,16,475 participants were included in the final sample.

Ethical approval of the study was obtained from Peking Union Medical College Institutional
Review Board. Written informed consent was obtained from all participants.



Data collection

All individuals in each random cluster selected unit were asked to complete a self-administered
questionnaire. Demographic characteristics and medical history were also collected, including
gender, age, marital status, education, occupation, tobacco and alcohol consumption, and health
information (medical history, illness and diseases present during the last 12 months). Health
status was assessed based on self-reports of chronic illness including hypertension, diabetes,
coronary heart disease, hyperlipidemia, hepatitis, and other diseases. Participants with any of the
above chronic diseases were labeled as "unhealthy".

Chronic Fatigue

Chronic fatigue was assessed utilizing the Fatigue Assessment Inventory (FAI), translated into
the Chinese language.® The FAI has been previously used in study settings outside China .’
There are 4 factors identified in the FAI questionnaire. The first factor is the Global Fatigue
degree (reflecting fatigue severity), which consists of 11 questions (Questions: 5, 18-22, and 24-
28). In this study, a bimodal scale (1 for Yes and 0 for No) was utilized instead of a 4-point (0-3)
Likert scale. Hence, the total score for the 11-item fatigue scale ranged from 0—11. The cut-off
point of chronic fatigue was 4 (a score above 4 is generally considered to be confirmatory of the
diagnosis of fatigue), which was consistent with a previous study utilizing the scale.®

Analysis

Statistical analysis was carried out with Windows Statistical Software Package Version 10.0
(SAS Institute, Cary, NC, USA). Fatigue respondents were categorized into two groups (scores
below 4 and above 4), which were investigated as binary outcome variables. Chi-square tests
were used to compare participants’ characteristics by fatigue category. ANOVA (Analysis of
Variance) was used to test the first hypothesis that fatigue would be varied by characters.
Tukey’s test was used to compare the variance between the groups. A logistic regression model
was fitted to evaluate the association between fatigue and each of the potential factors. For each
variable, adjusted odds ratios (OR) with 95% confidence interval (CI) for the likelihood of
fatigue were reported.

An independent t-test, one-way ANOVA, or the Kruskal-Wallis test was used to test the
difference between the groups. Chi-square test was used for comparing percentages. A multiple
logistic model was fitted to identify factors associated with chronic fatigue. Pre-selection for
entry of factors into the multivariate model required the p-value less than 0.05 in univariate
analyses. All tests were two-sided with an established significance level of 0.05.

Results:

The study included a total of 16,475 Chinese adults from 6 provinces with a mean age of
33.1(SD = 10.6). Of those responding, 50.83% were male and 49.17% were female. Overall,
25.68% of study participants reported chronic fatigue.



Table 1 details the prevalence of fatigue by characters. Males reported a higher prevalence of
chronic fatigue than females (27.09% vs. 24.46% respectively). The prevalence of fatigue
increased with education level (19.33% to 29.17%). Farmers reported the lowest prevalence of
fatigue. Tobacco and alcohol consumers, and unhealthy people reported a higher prevalence of
fatigue.

Table 1. Characteristics of non-fatigue vs fatigue cases.

Prevalence P-value
Sex
Male 27.09 <0.05
Female 24.46
Age (years)
18-25 26.91 <0.05
25-<45 24.93
45-<65 26.77
Occupation
Civil 25.13 <0.05
Profession 26.30
Worker 23.28
Famer 21.30
Businessman/service  22.94
Students 31.27
Others 37.28
Education
Liberate/primary 19.33 <0.05
school
High school 25.36
College 29.17
Area
Jilin 19.31 <0.05
Gansu 33.55
Sichuan 31.34
Jiangsu 21.07
Hubei 28.93
Beijing 18.90
Marriage
Single 28.37 <0.05

Married 24 .48




Devoice/
separate/
Widow

Tobacco Use
No
Yes

Alcohol Use
No
Yes

Healthy
Yes
No

24.06

24.85

28.85

23.90
30.19

23.61
33.50

<0.05

<0.05

<0.05

Results of univariate analyses indicated that of the seven socio-demographic variables, only
religion did not meet the pre-selection criteria (p< 0.05). Hence, all the other six socio-

demographic variables were entered in the multivariate model (Table 2).
Table 2. Factors associated with chronic fatigue.

OR (95C1%)
Sex
Male Ref
Female 1.12(1.02-1.22) *
Age (years)
18-25 Ref
25-<45 1.13(0.98-1.29)
45-<65 1.25(1.06-1.48) *
Occupation
Civil 0.82(0.72-0.94)
Profession 1.01(0.88-1.15)
Worker Ref
Famer 1.08(0.93-1.27)
Businessman/service 1.01(0.87-1.17)
Students 1.14(0.97-1.33)
Others 1.23(1.03-1.48)
Education Ref

Liberate/primary school

High school
College

Area
Jilin
Gansu
Sichuan
Jiangsu
Hubei

1.28(1.14-1.44) *

1.59(1.40-1.79) *

Ref
2.05(1.81-2.33) *
1.75(1.54-1.99) *
1.18(1.03-1.36) *
1.63(1.44-1.85) *




Beijing 0.99(0.86-1.14)

Marriage

Single 1.28(1.13-1.46) *
Married Ref
Devoice/ 0.89(0.70-1.13)
separate/

Widow

Tobacco Use

No Ref
Yes 1.13(1.01-1.25) *
Alcohol Use

No Ref
Yes 1.30(1.18-1.43) *
Healthy

Yes Ref
No 1.53(1.40-1.67) *

*P<0.05

In the final model, females (OR = 1.12, 95% CI: 1.02— 1.22), individuals aged 25 or above (25—
45: OR =1.13,95% CI: 0.98-1.29; 45-65: OR = 1.25, 95% CI: 1.06-1.48), were more likely to
report fatigue. Education level was positively associated with increasing chronic fatigue (High
School: OR=1.28, 95%CI1.14-1.44; College: OR=1.59, 95%CI=1.40-1.79). Single individuals
were more likely than married individuals to report chronic fatigue (OR=1.28, 95%CI=1.13-
1.46). Civil servants exhibited the lowest risk of chronic fatigue (OR=0.82, 97%CI=0.72-0.94).
Respondents with chronic diseases had an increased probability of reporting chronic fatigue than
those without chronic diseases (OR =1.53, 95% CI: 1.40—1.57). Tobacco consumers (OR = 1.13,
95% CI: 1.01-1.25) and alcohol consumers (OR =1.30, 95% CI: 1.18-1.43) were significantly
associated with increased reporting of fatigue. A disparity within physical locations was also
evident.

Discussion

The prevalence of chronic fatigue is 25.68%. Prevalence of fatigue varies widely. For example, a
Korean community-based study reported the prevalence of CF and CFS was 8.4% and 0.6%.° A
Japanese study found the prevalence rates of CFS were both 1.5%.!° However, those data cannot
be compared with the prevalence mentioned above, owing to differences in study methods and
the definition of chronic fatigue which is still under debate.

The study’s findings revealed that chronic fatigue generally increased with age, which was
congruent with existing epidemiologic data. ! 12 Interestingly, some studies have also suggested
that the duration of fatigue may be age-related.'® This study also showed that fatigue was more
prevalent in females and the lower socioeconomic population. Previous studies reported the
gender differences in chronic fatigue syndrome,'* and females had a higher prevalence for CFS
than males.! The potential mechanism could be due to the previous diseases disparity.'>!® For



example, females reported high levels of fatigue with Acute Myocardial Infarction (AMI) and
lower fatigue after discharge. Males reported moderate to high fatigue levels, which did not
change over time. Further research is needed to discern fatigue patterns before and after AMI.!7
Hence, results of this study indicate males have a significant higher risk to reported fatigue than
females after adjusting the potential confounding.

This study is the first to investigate the prevalence of fatigue among a national sample within the
Chinese population. However, it has several limitations. First, since it is a cross-sectional design
study, the causality relationship between fatigue and associated factors cannot be addressed. The
potential risk factors of fatigue, e.g., atopy,'® were not examined, since the data is not available.
Previous studies found some single-nucleotide polymorphisms (SNPs) to distinguish gene
expression subtypes of chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME)."
Finally, the chronic fatigue described in this study is not clinical fatigue, although there is high
correlation between them.?’ Further research is warranted to identify and characterize the
underlying mechanisms of fatigue.
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