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Abstract

Objectives: This study investigated the following problems: (1) the pain prevalence
among general adult population in rural China over the course of 4 weeks; (2) the
risk factors of experiencing pain among the participants; (3) the different predictors
of pain severity across ages and genders among general population.
Methods: Data were collected from a random multistage sample of 2,052 participants
(response rate = 95%) in rural areas of Liuyang, China. We used visual analogue scale
to assess participants’ pain experienced and a series of internationally validated
instruments to assess their self-reported health status, depression symptoms, anxiety
symptoms, sleep quality, self-efficacy and perceived stress.
Results: The pain prevalence over the 4-week period in rural China was 66.18%
(62.84% for males and 68.82% for females). A logistic regression model revealed that
being female (OR = 1.41, 95%CI: 1.13 - 1.75), age (OR = 1.55, 95%CI: 1.31 - 1.84)
and depressive symptoms (OR = 1.06, 95%CI: 1.02 - 1.10) were risk factors of
experiencing pain. Multivariate analyses revealed that 1) pain severity of young
people was related to psychosocial factors, while the pain severity of middle aged and
old people was mainly related to their physical conditions; 2) males’ pain severity was
related to their socioeconomic status and perceived physical health and females’ pain
severity was related to their self-efficacy and perceived physical health.
Conclusions: The predictors of pain severity across different ages and genders were
different, which suggests that pain treatment for the general population should be
designed with consideration to different ages and genders.
Strengths and limitations of this study

This study established the prevalence of pain among general population in rural
China over a 4-week period.

To our knowledge, this is the first study to reveal the different predictors of pain

severity across ages and genders among general population.
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The cross-sectional design of this study prevented us from determining the

causes of pain experienced.

Key words: Pain prevalence; pain severity; gender; cross-sectional study.
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Different Predictors of Pain Severity across Ages and

Genders of General Population in Rural China

Introduction

Pain is a public and clinical health concern. The prevalence of pain and chronic

pain has been estimated to be 20% and 10% annually among the general populationl’ 2,

To date, most studies on pain prevalence have been conducted in developed areas

such as in the United States®’, Canada®"

, Australia'”", Britain'® and European
countries'®'’. The few studies on pain prevalence in China have mainly focused on
the residents of large cities. For example, Jackson et al. (2014)* reported that the pain
and chronic prevalence was 42.2% and 25.8% respectively, during the past 6 months
in Chongqing, China. Chen et al (2016) studied a mix of urban and rural Chinese and
found that the chronic pain prevalence among women and men in China was 39.92%
and 32.17 % respectively’’. Rural Chinese comprises over half of China’s total
population and they have significantly lower income® and poorer medical health

services?> 24

than urban citizens. However little is known about the pain prevalence of
the rural population in China.

Experiencing pain is a biopsychosocial process'. The potential risk factors of
experiencing pain among the general population include physiological factors and
psychosocial factors. The former include genes, injury, and health status. The latter

21, 26 2731 distressed mood

include early life factors®, being female , poor sleep
(depression, anxiety)’”, psychosocial environment (social suffering setting™),
perceived stress™, religion and self-efficacy (SE)*>*°. Reliable analysis of the risk
factors of pain in the rural population is needed for targeting people at higher risk
among this specific population and facilitating treatment planning in China.

The exploration of differences in pain across age and gender has been
recommended by the International Association for the Study of Pain’’. Most

12,38, 39

epidemiological and experimental studies have indicated that older people and

females** 4! 42

are at greater risk of experiencing pain. However, the differences in the
predictors of pain severity across different ages and genders have not received enough
attention. The potentially different impacts of health conditions (physical, mental and

social health), socioeconomic status and psychological factors (emotion, cognition,
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sleep) on pain severity across ages and genders remained to be explored.

Our team conducted a large-scale, population-based survey in the rural areas of
Liuyang City, China. This study aimed to determine the pain prevalence among rural
Chinese over the course of 4 weeks, and to investigate the risk factors of experiencing
pain among this population as well as the different predictors of pain severity across
ages and genders. We hypothesized that there would be significant psychosocial

differences related to pain severity across ages and genders.

2. Methods

2.1 Survey methods

The Ethics Review Committee of the Public Health School of Central South
University approved the study protocol. Sample size was calculated using the basic
estimation formula for a cross-sectional study: N = 400*(Q/P), a = 0.05, Q = 1-P.
According to Wang et al.’s study in China®, P was defined as 20%, which produced a
sample size of 1,600. The estimated response rate would be 80%, and we further
expanded our sample size to 2,000.

Liuyang County, located in south central China, has a total population of 1.4235
million including people of the Han nationality and 34 ethnic minorities. Liuyang is a
representative rural city of China and classified as one of its national development and
reform pilot cities*. Liuyang not only has advantages in grain production, and raising
pigs and black goats, but has also always been the center of fireworks production in
China, with a history of fireworks production more than 1,400 years long®.
Administratively, Liuyang contained 4 districts in urban areas and 33 towns in rural
areas. The 33 towns in rural areas are with similar characteristics. The population
sizes, age and gender distributions in these rural towns are comparable.

We conducted a cross-sectional survey of people who have lived in the rural
areas of Liuyang City, Hunan Province from November 2010 through August 2011.
As Figure 1 showed, a three-stage stratified sample was used, consisting of (1)
random sampling to select 2 towns from the 33 towns of Liuyang City according to
the list of villages; (2) random sampling of 2 villages from each town; (3) random
sampling of 2 geographically natural blocks. Natural blocks were used to identify
subjects. The target sample for this study comprised residents from 8 geographically
natural blocks. All adults in all households of the 8 natural blocks were included as

our final sample, with 2,158 residents in total.
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The target population was residents aged above 18 who had lived in the rural
areas of Liuyang County for over 6 months. We excluded subjects: (1) who could not
be contacted after 3 attempts by the local investigators sent by the research team; or (2)
had serious physical or mental illness that influenced the experience of pain. A total of
2,377 participants were initially included as subjects, of whom 219 were excluded. 78
people (2.8%) refused to be investigated, and 28 (1.3%) quit the survey before its
completion. Therefore, 2,052 valid responses (response rate = 95%) were analyzed.
Quality control

Interviewers included 12 graduate students and 3 undergraduates from Central
South University, all of whom underwent centralized and unified training, which
lasted for 2 days. The training included the content of the questionnaire, public health
knowledge, and psychiatry and communication skills. The investigation team visited
each household and conducted face-to-face interviews with all eligible respondents in
their house after they signed consent forms. Each interview comprised an initial
interview and self-report survey, and lasted approximately 1 hour for each participant.
At the end of the survey, each participant was reimbursed with a thank-you gift, such
as a kitchen utensil. At the end of each interviewing day, a meeting was held to review
the interviewing process, to check the quality of the questionnaires, and to discuss any
problems that emerged during the interviews. All questionnaires were double-checked
by two quality control specialists to ensure that there were no inconsistencies, missing
items, or logic errors, and then handed to one quality control specialist for final

checking.
2.2 Survey questions
2.2.1 Initial interview

A short interview lasted for approximately 15 minutes and consisted of the

following two parts.

(1) Socio-demographic status

The participant was interviewed about his/her gender, age, the highest level of
education completed, employment condition (unemployment denoted with 1,
employment with 2), income and religion. Education was divided into 1 = primary
school or lower, 2 = middle school, 3 = high school and above. Employment was
divided into two conditions : engaged in agriculture and engaged in non-agriculture
work (still registered as a rural resident ). Income was measured monthly. Religion

was defined as 1 =religious, 2 = unreligious.
6
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(2) Pain

Participants were first asked by the interviewer whether they had experienced an
episode of pain within the past 4 weeks (yes/no). If they were pain free, the
interviewer recorded “0”. If they experienced pain, their pain intensity was assessed
by a visual analogue scale (VAS), with ratings from 0O (no pain at all) to 10 (the worst
pain imaginable) along a straight line. The VAS is a widely used measurement for

46, 47

pain severity and subjective experience and its reliability and validity have been

evaluated and verified*™".
2.2.2 Self-report survey
After the interview, each participant filled out the following questionnaires.

(1) Perceived health status

The Self-Rated Health Measurement Scale (SRHMS), developed and revised by
Xu et al.’!, includes 48 items, with a Cronbach’s a coefficient of 0.93%2. The SRHMS
assesses three dimensions of health: physical, mental and social. Physical health
indicates one’s physical function. Mental health denotes emotional and cognitive
health. Social health refers to social relationships and social nets, such as one’s level
of communication with family members or the availability of a support network in
times of need. The highest possible scores for Physical Health, Mental Health and
Social Health are 170, 150 and 120 respectively, for a maximum overall score of 440
>3 The higher the score obtained by a subject, the better his or her health is concluded
to be.

(2)  Psychological variables

Depression symptoms were assessed by the Patient Health Questionnaire
Depression Module (PHQ-9), a 9-item scale, with each item based on the criteria for
depressive disorders listed in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V)>* ** Each item is rated on a scale from 0 ( “not at all”), to 3

) * and the total score ranges from 0 to 27. The Chinese version of

(“nearly every day
the PHQ-9 has a Cronbach's alpha of 0.86°".

Anxious symptoms were assessed by the Generalized Anxiety Disorder scale
(GAD), a 7-item scale developed by Spitzer et al’®. Each item is rated on a scale
from 0 ( “not at all”) to 3 ( “nearly every day”)*. The scale was found to have
excellent internal consistency, with a Cronbach’s o coefficient of 0.92°®. The GAD-7
has been used widely and validated well in general populations™ as well as

psychiatric settings®.
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Global sleep quality was assessed by the VAS. The participant selected the point
along a 10cm horizontal line that best represented his/her overall sleep quality with “0”
(indicating the worst sleep quality) and “10” (indicating the best sleep quality). The
distance is measured from the left edge to the participant’s mark to reflect the
subjective sleep quality. We divided sleep quality into 3 categories based on the
ratings: 0 - 3.33 was defined as group 1 (poor sleep quality); 3.34 - 6.67 was defined
as group 2 (medium sleep quality) ; 6.68 - 10 (high sleep quality) was defined as
group 3.

Self-efficacy was assessed by the General Self-Efficacy Scale (GSES), originally
developed in German by Schwarzer and Jerusalem in 1979°'. The scale consists of 10
statements, and the Cronbach’s a coefficient of the Chinese GSES was found to be
between 0.89 and 0.92%.

Perceived stress was assessed by the Chinese edition of the Perceived Stress
Scale (CPSS). Cohen et al (1983) developed the Perceived Stress Scale as a stress
measure. Originally, this self-report scale comprised 14 items. Later the authors
reported the shortened 10-item version (PSS-10) as psychometrically superior to the
original 14-item version (Cohen & Williamson, 1988), as it had higher validity and
internal reliability than the PSS-14%. The Chinese PSS-10 was found to have a stable
2-factor structure of satisfactory internal consistency and construct validity, with a

Cronbach’s o coefficient of 0.70%,

Statistical analysis

Sample characteristics were detailed by basic descriptive statistics. Logistic
regression analysis was utilized to identify the risk factors of experiencing pain. The
dependent variable was having pain (y = 1) versus being pain-free (y = 0). P-values
lower than 0.05 were considered significant. Analyses were performed using SPSS v
18.0. Independent variables included: (1) sociodemographic variables gender, age,
income, degree of education, religious belief and unemployment; (2) health condition
status: physical health, mental health and social health; (3) psychological variables:
PHQ-9 score, GAD-7 score, self-efficacy, perceived stress and sleep quality. Forward
logistic regression was employed to explore the factors related to experiencing pain.
Employment condition and sleep quality were set as the category variables. Stepwise
multiple linear regression was used to explore the predictors of pain severity across
ages and genders. The dependent variable was pain severity (y = 1 - 10). The

independent variables were the same as in the logistic regression model.
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Figurel. Recruitment and follow-up of study participants
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2,377 residents aged 18-60

219 individuals were excluded

— 44 had serious physical or mental illness

— 175 could not be contacted during the research

2,158 residents from 8 blocks sampled by random
multistage cluster sampling

78 refused to participate in the study.

2,080 participated in the pain study

28 quit the survey before it was finished.

2,052 subjects available for assessment and analysis
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3. Results

3.1 Sample characteristics

A total of 2,052 participants (987 males, 1,065 females) completed the interviews
and the overall response rate was 95.09%. The demographic characteristics of the
sample are presented in Table 1. There were more female (51.90%) subjects than male
subjects (48.10%). In terms of age group, 38.79% were young, 47.61% were middle
aged, and 13.60% were old. Most of the sample was of Han ethnicity (99.51%),
married (90.98%), and non-religious (90.01%), while 90.9% were married/cohabiting;
84.75% of the sample were of low education (middle school and below) and 61.11%
were employed full-time (43.42% employed in agriculture, 17.69% in
non-agriculture). In 2009, the national rural poverty line was defined as below 1,992
yuan/year. In Hunan province in 2010, the average income of per farmer was 5,523
yuan/per year. We divided income level into three groups: low (1,992 yuan/year or
less), medium (1,993 - 5,523 yuan/year), and high (above 5,524 yuan /year). A total of
241 participants (0.25%) were below the poverty level, 513 participants (25%) had
medium income, and 1,298 (63.26%) had high income.

Table 1. Socio-demographics characteristics of the sample (N=2,052)

Characteristics n %
Gender Male 987 48.10
Female 1,065 51.90
Age (years) 18 - 44 796 38.79
45-159 977 47.61
60 and above 279 13.60
Ethnicity Han 2,042 99.51
Non-Han 10 0.49
Education [lliterate 47 2.30
Primary school or lower 767 37.40
Middle school 925 45.10
High school 268 13.10
College or above 45 2.20
Employment Unemployed 797 38.84
Employed 1,254 61.11
Agriculture 891 43.42
Non-agriculture 363 17.69
Income 1,992 or less 241 11.74
(person /Year/(RMB) 1,993 - 5,523 513 25
5,524 or greater 1,298 63.26
Marital Status Never married 145 7.07
Married/cohabiting 1,867 90.98
Divorced/separated/widowed 40 1.95
Religion Yes 205 9.99
No 1,847 90.01

Abbreviation: RMB, Ren Ming Bi

10
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3.2 Pain prevalence over the past 4 weeks in rural China

As the Table 2 illustrated, the overall 4-week prevalence of experiencing pain
was 66.18%, 62.84% for males, and 68.82% for females. The prevalence peaked at
81.00% in the oldest age group (60 years and above) with 71.30% for males and 87.80%
for females. In all age groups, females had higher pain prevalence than males, while
males reported higher pain severity than females. The average pain severity for males
was 5.10, with a standard deviation of 2.47. The average pain severity for females was
4.82, with a standard deviation of 2.45. The oldest groups of both genders had the
most intense pain severity.

Table 2. Pain prevalence over the past 4 weeks according to different ages

4-week Pain severity
Gender Pain free Experienced prevalence

Mean SD

Age pain rate
18-44 Male 157 170 51.99 5.08 2.70
(n=796) Female 182 287 61.19 4.51 2.46
Sum 339 457 57.41 4.72 2.57
45-59 Male 147 318 68.39 5.06 2.33
(n=977) Female 155 357 69.73 4.99 2.37
Sum 302 675 69.09 5.02 2.35
60 and above Male 33 82 71.30 5.29 2.53
(n=279) Female 20 144 87.80 5.00 2.60
Sum 53 226 81.00 5.11 2.57
All ages Male 337 570 62.84 5.10 2.47
Female 357 788 68.82 4.82 2.45
N=2052 Total 694 1358 66.18 4.94 2.47

3.3 Risk factors of experiencing pain

The dependent variable was pain free versus experiencing pain. As shown in
Table 3, gender (OR = 1.41, 95% CI: 1.13 - 1.75), age (OR = 1.55, 95% CI: 1.31 -
1.84) and depressive symptoms (OR = 1.06, 95% CI: 1.02 - 1.10) were risk factors of
experiencing pain. Physical health (OR = 0.92, 95%CI: 0.91 - 0.93), and better sleep
quality (OR; = 0.48, 95% CI,:0.28 - 0.81; OR, = 0.70, 95%Cl,: 0.52 - 0.94) were

protective factors of experiencing pain.

11
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Table 3. Risk factors of experiencing pain
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Variables B Exp (B) 95% Clof Exp (B) SE P
OR Lower Upper

Constant 12.42 0.91 0.00
Gender 0.44 1.41 1.13 1.75 0.11 0.00
Age 0.03 1.55 1.31 1.84 0.09 0.00
Physical health -0.09 0.92 0.91 0.93 0.01 0.00
Depressive symptoms 0.06 1.06 1.02 1.10 0.20 0.00
Employment condition -0.25 0.78 0.61 1.00 0.13 0.05
Sleep quality

High sleep quality -0.74 0.48 0.28 0.81 -0.74 0.01
Medium sleep quality -0.36 0.70 0.52 0.94 -0.36 0.02

3.4 Predictors of pain severity across different age groups and genders

The divisions of age groups were made according to the WHO report from

World Health Day 2012: Ageing and Health®. Participants were divided into 3 groups:

the youth group (18-44 years old), the middle-age group (45-59 years old) and the old

group (60 and above years old). Stepwise multiple linear regression was used to

explore the predictors of pain severity across different age groups and genders. As

Table 4 showed, in the young group, gender, physical health, social health and sleep

quality were found to be related to pain severity.

Table 4. Related factors of pain severity among the youth

Variables B Std. Error Beta t P

(Constant) 15.21 1.10 13.85 0.00
Gender -0.54 0.23 -0.10 -2.35 0.02
Physical health -0.07 0.01 -0.43 -9.34 0.00
Social health 0.02 0.01 0.11 2.37 0.02
Sleep quality -0.36 0.14 -0.12 -2.55 0.01

As Table 5 and Table 6 showed, in the middle-aged group and the old group, pain

severity was associated solely with physical health.

Table 5. Related factors of pain severity among the middle aged

B Std. Error Beta p
(Constant) 13.02 0.58 22.36 0.00
Physical health -0.06 0.00 -0.48 -13.88 0.00
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Table 6. Related factors of pain severity among the old

B Std. Error Beta t p
(Constant) 14.54 1.03 14.11 0.00
Physical health -0.07 0.01 -0.54 -9.30 0.00

As seen in Tables 7 and 8, males’ pain severity was related to their
socioeconomic status, including employment and income in addition to physical

health, while females’ pain severity was related to physical health and self-efficacy.

Table 7. Related factors of pain severity among males

Variables B Std. Error Beta t p

(Constant) 13.65 0.78 17.62 0.00
Physical health -0.05 0.01 -0.38 -9.68 0.00
Employment -0.66 0.24 -0.11 -2.75 0.01
Income -0.26 0.11 -0.10 -2.41 0.02

Table 8. Related factors of pain severity among females

B Std. Error Beta t p
(Constant) 15.71 0.80 19.55 0.00
Physical health -0.07 0.00 -0.52 -16.42 0.00
Self-efficacy -0.04 0.02 -0.08 -2.41 0.02

4. Discussion

4.1 Pain prevalence in rural China

This study established the pain prevalence among rural Chinese over a 4-week
period to be 66.18%, or 62.84% for males and 68.82% for females. The prevalence
for both genders peaked in the oldest group (60 years and above). The pain prevalence

20, 21’ and

of rural Chinese was higher than that previously found for urban Chinese
higher than the pain prevalence of adults in the United States’, Canada'', and Britain
', The higher pain prevalence among rural Chinese is probably due to their poorer
socioeconomic status and medical conditions relative to urban Chinese and other
residents of developed countries. The adverse effect of low economic status on health
condition was reported previously™ ®’. Additionally, the lower education level (only
2.2% participants had college education or above) of rural Chinese is probably

associated with less medical knowledge on pain management and treatment, which

may be linked to higher pain prevalence.

13
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4.2 Risk factors of experiencing pain
We found that gender, age and depressive symptoms were risk factors of
experiencing pain. In our study, females were much more likely to report experiencing

3, 14, 40, 68-77 .
C . From social

pain, which is consistent with most previous studies
psychology and culture psychology perspectives, most men have internalized a
pressure to invoke stereotypical masculine behaviors to maintain a sense of power and
control when they encounter actual or perceived threats to their masculine status’™™;
therefore, they may underreport their pain experiences compared to women. Older
participants were also more likely to experience pain, probably because they were in
worse physical condition® than younger participants and suggesting that more
attention should be focused on pain treatment for older people. Depressive symptoms
were also a risk factor of experiencing pain, which is consistent with previous

82,83

studies and suggests that more concern should be given to the risk of experiencing

pain among rural Chinese with depression symptoms.
4.3 The different factors related to pain severity across ages and genders.

Age differences

The related factors of pain severity differed significantly among the young,
middle-aged and old groups. Pain severity among young people was much more
entangled with psychosocial factors, while the pain severity of the middle aged and
the old was solely related to physical conditions. Deteriorating bodily functions
probably make physical conditions much more relevant to the elderly’s severity of
pain. Meanwhile, young people may be more affected by social expectations and
pressures to develop their careers and take on social responsibilities, leading to a
greater effect of psychosocial factors on their pain severity.

Among young people, gender was a significant factor related to pain severity.
Females experienced significantly less intense pain severity than males. From a
medical perspective, oxytocin probably has an effect on modulating the severity of
pain during the peak reproductive years**. Some research has addressed the analgesic
agent function of oxytocin®**. Young females secrete much more oxytocin during
reproductive periods providing a possible physiological buffer against pain experience.
Further, young men are encouraged by culture and society to take economic
responsibility for their families and to participate in social competition to gain success,
which may result in more intense psychological pain for males than for females. In

14
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the young group, sleep quality was a predictor of pain severity, as well as physical
health and social health. It has been suggested by many studies that poor sleep
increases the risk of experiencing pain®"***”. Young people are prone to insufficient
sleep and better sleep likely helps young people decrease pain severity.
Gender differences

Our results showed that males’ pain severity was related to their social economic
status, while females’ pain severity was related to self-efficacy other than physical
health. Unemployed and lower income male participants experienced more intense
pain, which probably due to their mental pain from psychosocial pressure in cultural.
Thus having stable employment and higher income is important for decreasing males’
pain severity. Females’ pain severity was related to self-efficacy and perceived

physical condition. Self-efficacy likely influences females’ pain management process.

4.4 Clinical implications

Because the factors related to pain severity differed significantly in different age
groups and genders, pain treatment for the general population should be designed with
consideration to different ages and genders. For the elderly, it is essential to improve
their physical functioning to reduce their pain severity. This could be achieved by way
of sports and exercise. For young people, improving sleep quality could be helpful for
decreasing pain severity. Sleep hygiene education on strategies such as turning off the
lights and going to bed punctually could help young people to establish a conditioned
reflex to fall asleep.

For males, improving their socioeconomic status could be suggested to decrease
their pain severity, for example, they could be provided with pre-job training to
enhance their employability or supplied with more employment information. For
women, improving self-efficacy could be a viable method for decreasing pain severity.
Self-efficacy is the confidence in one's own ability to achieve intended results;
according to Bandura’s theory, it could be achieved by way of making positive
progress in one’s own life or through the observation of others’ progress. Therefore,
observation of other successful pain management examples could be helpful for
managing females’ pain severity. Whether clinical pain treatments and analgesics

should be customized for different genders and ages needs further experimental study.
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5. Conclusion

In conclusion, our study revealed that about two - thirds of adults in rural China
experience pain over the course of 4 weeks and the predictors of pain severity differ

significantly across ages and genders.
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Abstract

Objectives: To investigate a 4-week period of pain prevalence and the risk factors of
experiencing pain among a rural Chinese population sample. To explore the
psychosocial and health-condition predictors of pain severity and the interactions of
age and gender with these factors in real life situations among the general adult
population in China.

Methods: Data was collected from a random multistage sample of 2,052 participants
(response rate = 95%) in the rural areas of Liuyang, China. Visual analogue scale was
used to assess participants’ pain experienced and a series of internationally validated
instruments to assess their socio-demographics characteristics, self-reported health
status, depression symptoms, anxiety symptoms, sleep quality, self-efficacy and
perceived stress.

Results: The pain prevalence over the 4-week period in rural China was 66.18%
(62.84% for males and 68.82% for females). A logistic regression model revealed that
being female (adjusted OR = 1.58, 95%CI: 1.24-2.02), age (adjusted OR = 1.03, 95%
CI: 1.02-1.05), depressive symptoms (adjusted OR = 1.07, 95% CI: 1.02-1.13) and
medium-quality sleep (adjusted OR = 2.14, 95% CI: 1.26-3.64) were significant risk
factors for experiencing pain. General linear model analyses revealed that 1) pain
severity of rural Chinese was related to self-rated physical health and social health; 2)
the interactions of age, gender with employment status, depression symptoms,
perceived stress and physical health were significant. Simple effect testing revealed
that in different age groups, gender interacted with employment status, depression
symptoms, perceived stress and physical health differently.

Conclusions: Improving physical and social health could be effective in reducing the
severity of pain and the treatment of pain should be designed specifically for different

ages and genders among the general population.
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Strengths and limitations of this study
This study established the 4-week prevalence of pain among a Chinese rural

population.

oNOYTULT D WN =

To the best of our knowledge, this is the first study reported which describes the
10 psychosocial and health-condition predictors on pain severity and the interactions of
ages and genders in real life situations among the general adult population.

13 The cross-sectional design of this study prevented the causes of pain to be

determined.

Key words: Pain prevalence; pain severity; gender; cross-sectional study.
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Introduction

Pain is a public and clinical health concern. The annual prevalence of pain and
chronic pain has been estimated to be 20% and 10% of the general population
respectively.'” To date, most studies on the prevalence of pain have been conducted in
developed countries such as the United States,”” Canada,®!! Australia,'*!* Britain'®
and European countries.'®"” A few studies on the prevalence of pain in the Chinese

population have primarily focused on residents in the large cities. For example,

Jackson et al. (2014)* reported that the prevalence of pain and chronic pain were 42.2%

and 25.8% respectively, during a 6 month study period of the residents in Chongqing,
China. Chen et al (2016) studied Chinses from both urban and rural areas and found
that the prevalence of chronic pain over the past six months among women and men
in China was 39.92% and 32.17 % respectively.”’ The Rural population in China
comprises about half of China’s total population and have significantly lower

. 2 . . . . 2324
income” and inferior medical health services™™

compared to the population living in
urban areas. However little is reported regarding the prevalence of pain experienced
by the rural population in China.

Experiencing pain is a biopsychosocial process.' The risk factors of experiencing

pain throughout the general population include physiological and psychosocial factors.

The physiological factors include genetics, injury, and health status. The psychosocial

21,26 2731 .
> poor sleep, distressed

factors include early life factors,” female in gender,
mood (depression, anxiety),”> psychosocial environment (social suffering setting™),
perceived stress,”* religion and self-efficacy (SE).*>° The analysis of risk factors of
pain among the rural residents in China is required for target people that are at a
greater risk and planning and facilitating treatment across rural areas in China.

The exploration of differences in pain experienced across age groups and gender
has been recommended by the International Association for the Study of Pain.*’
However, different predictors of pain severity across age groups and genders have
received little attention. Most epidemiological and experimental studies have

12,38,39 40,41 42
%27 and females™

indicated that older people are at greater risk of experiencing
pain. However, the potentially different interactions of ages and genders with
psychosocial status and health conditions on the severity of pain in real life situation
have not been adequately studied. To the best of our knowledge, few studies have

been reported that consider the socioeconomic status (for example, employment

4
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versus unemployment) and mental health (such as depression symptoms, perceived
stress) may interact differently across ages and genders, contributing to the severity of
pain experienced.

This study reports a population-based survey across the rural areas of Liuyang
City, Hunan province, China. The prevalence of pain among rural Chinese over a 4
week period was explored, and the risk factors of experiencing pain among this
population were investigated. Further, the main effects and interactions of gender and
age with psychosocial variables and three-dimensional health conditions on the
severity of pain in real life situation were explored. Significant differences of pain

severity across ages and genders were hypothesized.

Methods

Ethics statement
The Ethics Review Committee of the Public Health School of Central South
University approved the study protocol (No.CSU-GW-2010-01).

Patient and public involvement

No specific kinds of patients were involved. All the participants were general
adult population in the rural areas of Liuyang. The informed consent was interpreted
to the rural participants by the local guide and the survey was conducted with their
agreement of the informed consent orally. The participants agreed that results of this
study will be published in the form of essays or articles, and no personal information

will be disclosed in any report.

Study design

Liuyang is a representative rural city of the Hunan province, China and classified
as one of the national development and reform pilot cities.” Liuyang County, located
in the center of Hunan province, has a total population of 1.4235 million including
people of Han nationality and 34 ethnic minorities. Liuyang has industries in grain
production, raising pigs and black goats, and is the center of fireworks production in
China, with a history of fireworks production greater than 1,400 years.*
Administratively, Liuyang is divided into 4 districts in the urban areas and 33 towns in
the rural areas. Rural towns in Liuyang are similar to each other in respect of
geography, population sizes, gender and age distributions, social structure, public

health and health care services, making residents in these rural towns comparable.

5
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A cross-sectional survey of rural residents in Liuyang City was conducted from
November 2010 to August 2011. As Figure 1 showed, a three-stage stratified sample
was used, consisting of (1) random sampling to select 2 towns from the 33 towns of
Liuyang City according to the list of villages; (2) random sampling of 2 villages from
each town; (3) random sampling of 2 geographically natural blocks. Natural blocks
were used to identify subjects. The target sample for this study comprised of residents
from 8 geographically natural blocks. All adults in all households of the 8 natural
blocks were included in the final sample, with 2,158 residents in total. The sample
size is representative of the rural counties in Liuyang.

Participants

The current household registration system (known as the Hukou System)
implemented in China divides the residents into agricultural and non-agricultural
residencies and established a rural-urban division.* A household registration record
officially identifies a person as a resident to be rural or urban according to the
inheritance and geographic location. Rural areas are less developed in many ways,
compared with urban areas, such as infrastructure, education and health care.

The target population in this study was rural residents aged above 18 years who
had lived in the Liuyang County for over 6 months. We excluded subjects (1) they
could not be contacted after 3 attempts by the local investigators sent by the research
team; or (2) had a serious physical or mental illness that influenced the experience of
pain. A total of 2,377 participants were initially included in the study, of whom 219
were excluded. Seventy eight people (2.8%) refused to participate, and 28 (1.3%)
dropped out of the survey before it was completed. Therefore, 2,052 valid responses

(response rate = 95%) were analyzed.

Quality control

Interviewers included 12 graduate and 3 undergraduates from Central South
University, all of whom underwent 2 days of centralized and unified training. The
training included the content of the questionnaire, public health knowledge, and
psychiatry and communication skills. All interviewers received this training so that

they could administer the interview to the same standards.

Procedure
The investigation team visited each household and conducted face-to-face
interviews. Each interview was comprised of an initial interview and self-reported

survey, and lasted approximately 1 hour for each participant. At the end of the survey,

6
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each participant received a thank-you gift, such as a kitchen utensil. At the end of each
day of interviews, a meeting was held to review the process, to check the quality of
the questionnaires, and to discuss any problems that had emerged during the
interviews. All questionnaires were double-checked by 2 quality control specialists to
ensure that there were no inconsistencies, missing items, or errors, and then handed to

1 quality control specialist for a final check.
The survey
Initial interview

A short interview conducted for approximately 15 minutes consisted of the 2

parts:

(1) Socio-demographic status

The participant was interviewed about his/her gender, age, highest level of
education completed, employment status (unemployment denoted with 1, employment
with 2), income and religion. Education was divided into 1 = primary school or lower,
2 = middle school, 3 = high school and above. Employment was divided into 2
categories: employed and unemployed. Income was measured annually. Religion was
defined as 1 = religious, 2 = nonreligious.

(2) Pain

Participants were asked by the interviewer whether they had experienced an

episode of pain within the past 4 weeks (yes/no). If they were pain free, the
interviewer recorded “0”. If they had experienced pain, their pain intensity over the
past 4 weeks was assessed using a visual analogue scale (VAS), with ratings from 0
(no pain at all) to 10 (the worst pain imaginable) along a straight line. The VAS is a

46,47
" and

widely used measurement for the severity of pain and subjective experience
its reliability and validity have been tested and verified.*>° The participant recalled
the mean level of their pain severity during the past four weeks and selected the level
that could best represent his/her pain severity on VAS. It has been reported in the
literature that when recalled over a period of 1 or 4 weeks, the outcome was well
correlated with daily momentary assessments.”’ ™ Long-term recall is significantly
influenced by recall bias.’**® Therefore, the participants were not asked to recall the

severity of pain over a 4-week period. The recollection of pain across a 4-week period

is an indicator of acute pain, which indicates the demands of public health concern
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and clinical health treatment.
Self-administrated assessment
After the interview, each participant filled out the following questionnaires.

(1) Perceived health status

The Self-Rated Health Measurement Scale (SRHMS), developed and revised by
Xu et al.,’® includes 48 items, and has a Cronbach’s o coefficient of 0.93.°” The
SRHMS assesses 3 dimensions of health: physical, mental and social. Physical health
indicates one’s physical function. Mental health denotes emotional and cognitive
health. Social health refers to social relationships and social networks, such as the
level of communication between family members or the availability of a support
network during times of need. The highest possible scores for physical, mental and
social health are 170, 150 and 120 respectively, and a maximum overall score of
440.%® The higher the score obtained by a participant, the better his or her health was
concluded to be. The SRHMS is not a diagnostic instrument, and there are no

cut-points for delineating the different levels of health conditions.

(2)  Psychological variables

Depression symptoms were assessed using the Patient Health Questionnaire
Depression Module (PHQ-9), a 9-item scale, with each item based on the criteria for
depressive disorders listed in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V).”*® Each item is rated on a scale from 0 ( “not at all”), to 3
(“nearly every day”) ®' and the total score ranges from 0 to 27. The Chinese version of
the PHQ-9 has a Cronbach's alpha of 0.86.> The results of the PHQ-9 may be used
for the screening of depression severity with the scores of 0-4, 5-9, 10-14, 15-19 and
20-27 indicating none-minimal, slight, moderate, moderately severe and severe
depression according to DSM-IV.

Anxious symptoms were assessed using the Generalized Anxiety Disorder scale
(GAD), a 7-item scale developed by Spitzer et al.** Each item is rated on a scale
from 0 ( “not at all”) to 3 ( “nearly every day”).” The scale was found to have
excellent internal consistency, with a Cronbach’s a coefficient of 0.92.°> The GAD-7
has been used widely and well validated in general populations64 as well as
psychiatric settings.”> Scores of 0-4, 5-9, 10-14 and =15 indicate none, slight,
moderate and severe anxiety symptoms according to DSM-IV.

Global sleep quality was assessed by the VAS. The participant selected the point
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along a 10cm horizontal line that best represented his/her overall sleep quality with “0”
(indicating the worst sleep quality) and “10” (indicating the best sleep quality). The
distance is measured from the left edge to the participant’s mark to reflect the
subjective quality of sleep. We divided sleep quality into 3 categories based on the
ratings: 0 - 3.33 defined as group 1 (poor sleep quality); 3.34-6.67 defined as group 2
(medium sleep quality); 6.68-10 (high sleep quality) defined as group 3.

Self-efficacy was assessed using the General Self-Efficacy Scale (GSES),
originally developed in German by Schwarzer and Jerusalem in 1979 and has been
confirmed validated in multicultural settings.®*®” The scale consists of 10 statements,
and the Cronbach’s a coefficient of the Chinese GSES was found to be between 0.89
and 0.92.%°

Perceived stress was assessed using the Chinese edition of the Perceived Stress
Scale (CPSS). Cohen et al (1983) developed the Perceived Stress Scale as a stress
measure.” Originally, this self-reported scale comprised of 14 items. A shortened
10-item version (PSS-10) is reported which is psychometrically superior to the
original 14-item version, as it had higher validity and internal reliability compared to
the PSS-14.”° The CPSS-10 was found to have a stable 2-factor structure of
satisfactory internal consistency and construct validity, with a Cronbach’s «
coefficient of 0.70.”" Each item of the CPSS was rated on a 5-point scale, ranging
from 1-5. The total scores of the CPSS were calculated by adding 4 reverse items and
another six items. The possible total scores ranged from 10 to 50 (higher score
indicating greater stress). There are no cut-points of the CPSS that indicate different

levels of perceived stress.

Statistical analysis

Sample characteristics were described using basic descriptive statistics. Logistic
regression analysis was used to identify the risk factors of experiencing pain. The
dependent variable was experiencing pain versus being pain-free. P-values smaller
than 0.05 were considered significant. Analyses were performed using SPSS v 18.0.
Independent variables included : (1) socio-demographic variables, gender, age,
income, degree of education, religious belief and employment status; (2)health
condition status: physical, mental and social health; (3) psychological variables:
PHQ-9 score, GAD-7 score, self-efficacy, perceived stress and sleep quality. Logistic
regression was used to explore the factors related to experiencing pain. Sleep quality
was set as the category variable.

A general linear model was used to explore the main effects and interactions of
9
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age and gender with other predictors on the severity of pain. The dependent variable
was pain severity (y = 1-10). The independent variables were the same as those in the
logistic regression model. Any interactions found between age, gender and another
predictor was further studied using simple effect tests. Age was divided into 3 groups
(youth, middle aged and elderly). In each age group, the interactions between gender

and other predictors were tested using pairwise comparisons.

Results

Sample characteristics

A total of 2,052 participants (987 males, 1,065 females) completed the interview
process, with an overall response rate of 95.09%. The demographic characteristics of
the sample are shown in Table 1. There were more female (51.90%) participants than
male participants (48.10%). In terms of age groups, 38.79% were young, 47.61%
were middle aged, and 13.60% were elderly. Most of the sample was of Han ethnicity
(99.51%), married (90.98%), and non-religious (90.01%), while 90.9% were

married/cohabiting; 84.75% of the sample were of low education (middle school and

below) and 61.11% were employed full-time (43.42% employed in agriculture, 17.69%

in non-agriculture). In 2009, the national rural poverty line was defined as below
1,992 yuan/year. In the Hunan province in 2010, the average income of per farmer
was 5,523 yuan/year. Income level was divided into three groups: low (1,992
yuan/year or less), medium (1,993-5,523 yuan/year), and high (above 5,524 yuan
/year). A total of 241 participants (0.25%) were below the poverty level, 513
participants (25%) had medium income, and 1,298 (63.26%) had high incomes.

Table 1. Socio-demographics characteristics of the sample (N=2,052)

Characteristics n %

Gender Male 987 48.10
Female 1,065 51.90

Age (years) 18-44 796 38.79
45-59 977 47.61
60 and above 279 13.60

Ethnicity Han 2,042 99.51
Non-Han 10 0.49

Education [lliterate 47 2.30
Primary school or lower 767 37.40
Middle school 925 45.10

10
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High school 268 13.10
College or above 45 2.20
Employment Unemployed 797 38.84
Employed 1,254 61.11
Agriculture 891 43.42
Non-agriculture 363 17.69
Annual Income 1,992 or less 241 11.74
(person /(RMB) 1,993-5,523 513 25
5,524 or greater 1,298 63.26
Marital Status Never married 145 7.07
Married/cohabiting 1,867 90.98
Divorced/separated/widowed 40 1.95
Religion Yes 205 9.99
No 1,847 90.01

Abbreviation: RMB, Ren Ming Bi

The psychological characteristics of the 2052 participants are presented in Table
2. The participants’ mean score of sleep quality s was 7.28 & 2.55. Their mean score
for depression symptoms was 3.64 * 3.92, and a mean score of anxiety symptoms
was 2.73 =+ 3.56. The mean =+ SD scores for physical, mental and social health were
142.58 + 18.68, 117.17 £ 21.44 and 85.12 * 18.76 respectively. The mean
scores for self-efficacy and perceived stress were 27.09 *+ 4.36 and 18.33 + 6.47
respectively.

Table 2 Psychological characteristics of the participants (N=2052)

Variable Mean Standard deviation
Sleep quality 7.28 2.55
PHQ-9 3.64 3.92
GAD-7 2.73 3.56

Health status

Physical health 142.58 18.68
Mental health 117.17 21.44
Social health 85.12 18.76
Self-efficacy 27.09 4.36
Perceived stress 18.33 6.47

Abbreviations: PHQ-9 = Patient Health Questionnaire Depression Module;
GAD-7 = 7-item Generalized Anxiety Disorder scale.

Pain prevalence over the past 4 weeks in rural China

As the Table 3 illustrated, the prevalence of experiencing pain across the 4 week
1
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period was 66.18% overall, 62.84% for males, and 68.82% for females. The
prevalence peaked at 81.00% in the oldest age group (60 years and above) with 71.30%
for males and 87.80% for females. The average pain severity for males was 5.10, with
a standard deviation of 2.47. The average pain severity for females was 4.82, with a
standard deviation of 2.45. The oldest groups of both genders had the most intense
pain severity.

Table3. Pain prevalence over the past 4 weeks according to different ages

4-week Pain severity
Gender Pain free Experienced prevalence
Age pain rate Mean Sb
18-44 Male 157 170 51.99 5.08 2.70
(n=796) Female 182 287 61.19 4.51 2.46
Sum 339 457 57.41 4.72 2.57
45-59 Male 147 318 68.39 5.06 2.33
(n=977) Female 155 357 69.73 4.99 2.37
Sum 302 675 69.09 5.02 2.35
60 and above Male 33 82 71.30 5.29 2.53
(n=279) Female 20 144 87.80 5.00 2.60
Sum 53 226 81.00 5.11 2.57
All ages Male 337 570 62.84 5.10 2.47
Female 357 788 68.82 4.82 2.45
N=2052 Total 694 1358 66.18 4.94 2.47

Risk factors for experiencing pain

The independent variable was pain free versus experiencing pain. The dependent
variables include: health status (physical, mental and social health);
socio-demographic cofounders and psychological cofounders. Crude odds ratios and
adjusted odds ratios for experiencing pain were calculated. Sleep has been divided
into a categorical variable, included as a dummy variable and high-quality sleep was
set as the reference group. As shown in Table 4, gender (adjusted OR = 1.58, 95% CI:
1.24-2.02), age (adjusted OR = 1.03, 95% CI: 1.02-1.05), depressive symptoms
(adjusted OR = 1.07, 95% CI: 1.02-1.13) and medium-quality sleep (adjusted OR =
2.14, 95% CI: 1.26-3.64) were significant risk factors for experiencing pain. Physical
health (adjusted OR = 0.92, 95%CI: 0.90-0.93) was a protective factor against
experiencing pain.

Table 4. Risk factors of experiencing pain

Variables OR OR* OR"(95% CI) P
Gender 1.31 1.58 1.24 2.02 0.00
12
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Education
Employment condition
Annual income
Religion

Physical health
Mental health

Social health
Depressive symptoms
Anxiety symptoms
Self-efficacy
Perceived stress
Sleep quality
Poor-quality sleep

Medium-quality sleep

BMJ Open
1.03 1.03 1.02 1.05
0.77 1.14 0.95 1.37
0.87 1.26 0.98 1.62
1.00 1.00 1.00 1.00
0.59 0.93 0.62 1.38
0.92 0.92 0.90 0.93
0.96 0.99 0.99 1.00
0.98 1.01 1.00 1.01
1.21 1.07 1.02 1.13
1.18 0.99 0.94 1.05
1.02 1.02 0.99 1.04
1.06 0.99 0.97 1.02
4.04 1.49 0.87 2.53
225 2.14 1.26 3.64

0.00
0.15
0.08
0.65
0.71
0.00
0.16
0.08
0.01
0.77
0.28
0.56
0.00
0.15
0.01

Note: OR= Crude OR, OR*= Adjusted OR

Predictors of pain severity across different age groups and genders

A general linear model was used to explore the main effects and interactions of
age and gender with other predictors on the severity of pain. The dependent variable
was pain intensity. The independent variables were the same as those used in the
above logistic models. The results suggest that physical health and social health
significantly influenced pain severity (Table 5), while age, gender with employment
status, depression symptoms, physical health and perceived stress interacted

significantly. As figure 2 showed, physical health and social health related with pain

severity negatively in the overall condition.

Table 5. Tests of between-subjects effects

Source Type 11 Sum df Mean Square F Sig.
of Squares
Corrected Model 2451.13 117 20.95 4.57 0.00
Intercept 772.01 1 772.01 168.31 0.00
Gender 7.87 1 7.87 1.72 0.19
Age 14.79 2 7.40 1.61 0.20
Education 0.49 2 0.24 0.05 0.95
Employment 3.56 1 3.56 0.78 0.38
Annual income 10.29 2 5.15 1.12 0.33
Religion 2.14 1 2.14 0.47 0.49
Depression 8.99 3 3.00 0.65 0.58
13
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Anxiety 3.90 3 1.30 0.28 0.84
Sleep 14.44 2 7.22 1.57 0.21
P-Health 684.25 1 684.25 149.18 0.00
M-Health 14.54 1 14.54 3.17 0.08
S-Health 31.94 1 31.94 6.96 0.01
Stress 0.01 1 0.01 0.00 0.97
SE 3.07 1 3.07 0.67 0.42
Age * Gender * Education 36.39 10 3.64 0.80 0.64
Age * Gender * Employment 53.72 5 10.75 2.34 0.04
Age * Gender * Income 63.99 10 6.40 1.40 0.18
Age * Gender * Religion 1.65 5 0.33 0.07 0.99
Age * Gender * Depression 131.14 14 9.37 2.04 0.01
Age * Gender * Anxiety 53.80 14 3.84 0.84 0.63
Age * Gender * Sleep 37.94 10 3.79 0.83 0.60
Age * Gender * P-Health 65.66 5 13.13 2.86 0.01
Age * Gender * M-Health 44.62 5 8.92 1.95 0.08
Age * Gender * S-Health 10.06 5 2.01 0.44 0.82
Age r *Gende * Stress 52.68 5 10.54 2.30 0.04
Age * Gender * SE 22.68 5 4.54 0.98 0.42
Error 5472.09 1193 4.59

Total 39696.00 1311

Corrected Total b7923.22 1310

Note: P-health= physical health; M-health=mental health; S-health=social health; income=annual income;SE=self-efficacy

The three-factor interactions present were age*gender*employment,
age*gender* depression, age*gender*p-health, and age*gender*stress. The age was
split into 3 groups and the simple effects of gender within each significant interaction
of the other variables were explored in each age group. These tests are based on the
estimable independent, linear pairwise comparisons between the estimated marginal
means.

The divisions of age groups were made according to the WHO report from

World Health Day 2012: Ageing and Health.” Participants were divided into 3 groups:

youth group (18-44 years old), middle-age group (45-59 years old) and elderly group
(60 and above years old). Depression symptoms were coded from y=1-4, based on
moderate and above moderately severe, mild, slight and no depression symptoms.
Anxiety symptoms were divided into y=1-4, based on moderate and above severe,
mild, slight and no anxiety severity. Physical health was divided into 3 categories

based on the scores: (1) 0-56 were defined as 1 denoting poor physical health; (2)

14
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scores of 57-113 were defined as 2 denoting average physical health; (3) scores of
114-160 was defined as 3 denoting good physical health. Perceived stress was divided
into 3 groups and scores of 10-22 represented lower stress, scores of 23-37
represented average stress and scores of 38-50 represented high stress.

Among the youth group, pairwise comparisons revealed: 1) unemployment
influenced men and women differently, as showed in Table 6 and Figure 3, which
increased male’s pain intensity significantly; 2) the absence of depression could
significantly decrease the pain severity in the young females, compared to males, as
presented in Table 7 and Figure 4; 3) good physical-health influenced female’s pain
severity negatively, greater effect than that seen in male’s, which is showed in Table 8
and Figure 5; 4) average level stress increased young male’s pain intensity more
dramatically than in female’s as showed in Table 9 and Figure 6.

Pairwise Comparisons

Table 6. Dependent Variable: Pain severity
Employment (I) Gender (J) Gender Mean Difference Std. Error Sig
Employed 1 2 0.49 0.32 0.12
Unemployed 1 2 0.95 0.43 0.03

Based on estimated marginal means

Pairwise Comparisons

Table 7. Dependent Variable: Pain severity
Depression (I) Gender (J) Gender Mean Difference Std. Error Sig
Severe 1 2 0.21 1.56 0.89
Moderate 1 2 0.31 0.77 0.69
Slight 1 2 -0.36 0.42 0.43
None 1 2 1.21° 0.32 0.00

Based on estimated marginal means

Pairwise Comparisons

Table 8. Dependent Variable: Pain severity
P-health (I) Gender (J) Gender Mean Difference Std. Error Sig
57-113 1 2 -0.49 1.07 0.65
114-170 1 2 0.61° 0.25 0.02

Based on estimated marginal means

Pairwise Comparisons

Table 9. Dependent Variable: Pain severity
Perceived stress () Gender (J) Gender Mean Difference Std. Error Sig

10-22 1 2 0.35 0.42 0.40

23-37 1 2 0.67° 0.31 0.03

38-50 1 2 b

Based on estimated marginal means
b. The level combination of factors in (I) is not observed.
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Among the middle aged group, pairwise

Page 16 of 40

comparisons revealed: 1)

unemployment influenced men and women differently, as Table 10 and Figure 7

showed, which significantly increased male’s pain severity; 2) severe depression

symptoms could significantly increase the pain severity of the mid-aged female,

compared to the male as showed in Table 11 and Figure §8; 3) the influence of

physical-health on gender in the middle aged group was not significant as illustrated

in Table 12; 4) high stress could significantly increase middle aged male’s pain

severity, compared to that in female’s, which is shown in Table 13 and Figure 9.

Pairwise Comparisons

Table 10. Dependent Variable: Pain severity
Employment (I) Gender (J) Gender Mean Difference Std. Error Sig
Employed 1 2 -0.19 0.23 0.39
Unemployed 1 2 132" 0.37 0.00

Based on estimated marginal means
Pairwise Comparisons

Table 11. Dependent Variable: Pain severity
Depression (I) Gender (J) Gender Mean Difference Std. Error Sig
Severe 1 2 252" 1.06 0.02
Moderate 1 2 0.55 0.62 0.38
Slight 1 2 -0.37 0.36 0.30
None 1 2 0.14 0.22 0.53

Based on estimated marginal means

Pairwise Comparisons

Table 12. Dependent Variable: Pain severity
P-health (I) Gender (J) Gender Mean Difference Std. Error Sig
0-56 1 2 b .
57-113 1 2 -1.02 0.60 0.09
114-170 1 2 0.07 0.18 0.71

Based on estimated marginal means

b. The level combination of factors in (I) is not observed.

Pairwise Comparisons

Table 13. Dependent Variable: Pain severity
Perceived stress (I) Gender (J) Gender Mean Difference Std. Error Sig
10-22 1 2 0.06 0.25 794
23-37 1 2 -0.11 0.26 .660
38-50 1 2 6.00° 2.29 .009

Based on estimated marginal means

Among the elderly group, pairwise comparisons revealed that unemployment

influenced men and women differently, as showed in Table 14 and Figure 10, which

significantly increased male’s pain severity. The influence of depression symptoms,
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1
2
3 physical-health and perceived stress on gender in the elderly group were not
4
5 significant, that were showed in Table 15, Table 16, and Table 17 respectively.
6
7 Pairwise Comparisons
8 Table 14. Dependent Variable: Pain severity
9 Employment (I) Gender (J) Gender Mean Difference Std. Error Sig
10
11
12 Employed 1 2 -0.35 0.47 0.46
13 Unemployed 1 2 1.66° 0.65 0.01
14 Based on estimated marginal means
15 Pairwise Comparisons
16 Table 15. Dependent Variable: Pain severity
17
18 Depression (I) Gender (J) Gender Mean Difference Std. Error Sig
19
20 Severe 1 2 2 . .
21 Moderate 1 2 0.57 0.98 561
% Slight 1 2 0.63 0.64 325
None 1 2 0.12 047 806
23 Based on estimated marginal means
24
25
26 Pairwise Comparisons
27 Table 16. Dependent Variable: Pain severity
28
29 P-health (1) Gender (J) Gender Mean Difference Std. Error Sig
30
31 57-113 1 2 -.040 0.95 966
32 114-170 1 2 0.51 0.36 161
33 Based on estimated marginal means
34 Pairwise Comparisons
35
36 Table 17. Dependent Variable: Pain severity
37 Perceived stress (I) Gender (J) Gender Mean Difference Std. Error Sig
38
39 10-22 1 2 0.30 048 525
40 23-37 1 2 0.07 0.54 .906
41 38-50 1 2 3.00 2.75 277
42 Based on estimated marginal means
43
44 . .
45 Discussion
46
47 . . .
48 Pain prevalence in rural China
49 . .. . .
50 This study indicates that the pain prevalence among rural Chinese over a 4-week
51 period was to be 66.18%, or 62.84% for males and 68.82% for females. The
52
53 prevalence for both genders peaked in the oldest group (60 years and above). The pain
>4 prevalence of rural Chinese appeared to be higher than that previously reported for
2> 20,21
56 urban Chinese population,”™" and higher than the pain prevalence of adults in the
;73 17
59
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United States,” Canada,'' and Britain."” However, the cited studies examined chronic
pain (pain lasting = 3 months) and could produce substantially lower prevalence

rates compared to pain over a 4-week period.

Risk factors of experiencing pain

Being female, older age, reported depression symptoms and medium-quality
sleep were found to be risk factors for experiencing pain. In this study, females were
more likely to report experiencing pain, which is agreement with the majority of

- 3,14,40,73-82
reported studies.”

From social psychology and culture psychology
perspectives, most men have internalized a pressure to invoke stereotypical masculine
behaviors to maintain a sense of power and control when they encounter actual or
perceived threats to their masculine status.**®* Therefore, they may underreport their
pain experiences when compared to women. Older participants were also more likely
to experience pain, which may be due to their worse physical condition®® than
younger participants. The result suggested that more attention should be focused on
the treatment of pain in the elderly. Depressive symptoms were also a risk factor for

experiencing pain, which is consistent with previous studies®*®

and suggests that
more focus should be given to rural Chinses with depression symptoms.
Medium-quality sleep improved the risk of experiencing pain, which suggest having
sufficient and efficient sleep would be helpful of decreasing the risk of experiencing

pain.

Factors related to pain severity across ages and genders
In this study, physical health and social health significantly impacted pain
severity among the general population in rural China. Physical health significantly

1,89,90
S27 and

influenced pain intensity, which is in agreement with previous studies
common sense. The predictive role of social health on pain severity has not attracted
attention by clinicians and scholars. In this study, social health referred to social ties
and social support. The findings presented here indicated that enlarging social
networks and improving social support could be an effective social approach to
decreasing pain severity in adults.

There are significant interactions between age, gender and employment status,
depression symptoms, psychical health and perceived stress. The simple test effects

indicated that unemployed male participants experienced more intense pain across all

age groups, compared to females. Men are encouraged by culture and society to take
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economic responsibility to feed their families and to participate in social competition
to gain success, which may result in more intense psychological pain for males when
they are unemployed. Thus having stable employment is important for decreasing
males’ pain severity. Providing multiple job-skills training to enhance males’
employability across all age groups and offering more employment information and
opportunities for them may be a useful social approach to mitigate the severity of their
mental pain and psycho-ache from unemployment. Average level stress increased
young male’s pain severity more dramatically than female’s. High-level stress could
increase middle aged male’s pain severity significantly compared to females.
Reducing perceived stress may be helpful for the pain management and treatment of
males, which could be achieved by reducing-stress therapy.”'

It has been reported that depression symptoms influenced pain experienced.®”>%*
Our study revealed that female adults’ pain severity was much more entangled with
depression symptoms in real life situation. The absence of depression significantly
decreased the pain severity in the young females, and severe depression symptoms
significantly increased the pain severity in the middle aged females. Treatment for
depression symptoms may be effective for decreasing female’s pain severity, which
could be achieved using medication or psychotherapy (such as Cognitive Behavior
Therapy”), or complementary therapy such as exercises or meditation. Good
physical-health condition could significantly decrease young female’s pain severity.
For young women, improving their physical functioning could be a viable method for
decreasing pain severity. This could be achieved by way of sports and exercise.

The factors related to pain severity differed across ages and genders, and therefore
the treatment of pain across the general population should be designed with
consideration for different ages and genders. Whether clinical pain treatments and
analgesics should be customized for different genders and ages needs to be further

explored.
Strengths and limitations

This study reported a 4-week prevalence of pain in rural China and the risk
factors of experiencing pain of a rural Chinese sample. To our knowledge, this is the
first study to explore the psychosocial and health-condition predictors on pain severity
and the interactions of gender, age with those variables in real life situations. However,

the study has a few limitations. First, our measurements of pain were not precise: we
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did not detail the site of pain, nor did we distinguish chronic pain from acute pain or
physical pain from psychological pain. And the frequency of the pain experienced was
not included in the study design, so how often the study subjects had experienced pain
over the 4 weeks preceding the survey was not determined. Subjects could have
experienced pain as frequently as every day or as rarely as just once in the span of 4
weeks. In future research, more detailed information (e.g. pain duration, the frequency
of pain and the pain sites) would be useful to refine the understanding of the various
dimensions of pain. Another limitation is the cross-sectional design of the study,
which precludes the induction of cause and effect and a potential causal relationship
between independent variables and pain severity is inferred. In addition, the sample
size only reflected the rural population of Liuyang, Hunan province and the findings
of this study cannot be generalized to other rural counties in China. Future
multi-centers research is required to reflect the pain conditions of the rural population

in China.
Conclusions

In conclusion, our study revealed that about two-thirds of adults in a rural
Chinese sample experience pain over the course of 4 weeks and the predictors of pain
severity differ significantly across ages and genders. Improving physical and social
health could be effective in reducing the severity of pain, and the treatment of pain

should be designed specifically for different ages and genders.
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Figure legends

Figure 1. Recruitment and follow-up of study participants

Figure 2. The relationship between physical, social health and pain severity

Figure 3. Gender-employment effects on pain severity in youth

Figure 4. Gender and depression symptoms effects on pain severity in youth

Figure 5. Gender and physical health effects on pain severity in youth

Figure 6. Gender and perceived stress effects on pain severity in youth

Figure 7. Gender-employment effects on pain severity in the middle aged

Figure 8. Gender and depression symptoms effects on pain severity in the middle aged

Figure 9. Gender and perceived stress effects on pain severity in the middle aged

Figure 10. Gender-employment effects on pain severity in the elderly
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Figurel. Recruitment and follow-up of study participants
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Figure 2. The relationship between physical, social health and pain severity
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30 Figure 3. Gender-employment effects on pain severity in youth
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Figure 5. Gender and physical health effects on pain severity in youth
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4 STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies
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7 Section/Topic :em Recommendation Reported on page #
g Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1-2
1(1) (b) Provide in the abstract an informative and balanced summary of what was done and what was found 2
12 Introduction

13 Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4
1: Objectives 3 State specific objectives, including any prespecified hypotheses 5
16 Methods

17 Study design 4 Present key elements of study design early in the paper 5
12 Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data

20 collection

21 Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 5-6
22

23

24 Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 7-9
25 applicable

26 Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 7-9
;; measurement comparability of assessment methods if there is more than one group

29 Bias 9 Describe any efforts to address potential sources of bias 6
30 Study size 10 | Explain how the study size was arrived at 5-6
31 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 6-9
32 why

gi Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 9
35 (b) Describe any methods used to examine subgroups and interactions 6
g? (c) Explain how missing data were addressed No
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Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 5-6
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 6
(c) Consider use of a flow diagram Attached file
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 10
confounders
(b) Indicate number of participants with missing data for each variable of interest 5
Outcome data 15* | Report numbers of outcome events or summary measures 10-11
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 12-16
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized No
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period No
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 13-16
Discussion
Key results 18 | Summarise key results with reference to study objectives 17-19
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 19
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 19
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results No
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 20

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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