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Objectives: We aimed to investigate the prevalence of and risk factors associated with pain

and to compare the correlation between depression and sleep quality and pain among adults

in Northwest China, where health care resources are limited.

Methods: In total, 7,602 subjects (age ≥40 years) participated in this survey. Using the Brief

Pain Inventory-Chinese version, we evaluated the overall pain among respondents, including

pain sites, pain intensity, and its interference in daily life. In addition, depression symptoms

were measured using the Center for Epidemiologic Studies Depression Scale Chinese edi-

tion. Furthermore, the subjective sleep quality among participants was assessed using the

Pittsburgh Sleep Quality Index.

Results: Approximately 25.2% of the participants experienced pain, and 41.7% of those

perceived the worst pain they had experienced as severe pain. Chronic disease exhibited the

most robust correlation with severe pain, followed by poor sleep quality. Furthermore, the

correlation between depression and pain was found only in the population with severe pain.

Conclusion: The study reveals that pain affects a large proportion of Chinese adults,

especially females, living in rural areas, having lower incomes, unemployed, and suffering

from poor health status or mental illness. Furthermore, this study suggests we should have a

screen and intervention for depression and poor sleep quality among pain suffers, which will

be helpful for pain management in Northwest China.
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Introduction
Pain is common but influential, increases with age, and varies extensively from 25% to

80% in prevalence.1 The symptoms of pain hasten the utilization of health care

services, accounting for substantial health care costs, loss of productivity, and dimin-

ished quality of life.2 Given pain’s imponderable effects, determining the risk factors

associated with pain has become critical to help manage the pain more effectively. A

comprehensive analysis of the existing evidence within this field revealed that to date,

most studies were conducted in Western Europe and North America, often in specia-

lized pain clinics.3 Most related findings reported from China were based on indivi-

duals with specific pain symptoms;4–6 those afflicted by particular diseases, such as

cancer;7 or those suffering from specific trauma, such as traffic accidents.8 However,

information on pain among the general population in the community context is limited.

Thus, given the utmost significance of pain in China, along with limited domestic

studies, further studies are warranted to elucidate the reality concerning pain in China.

Regarding risk factors associated with pain, a nationally representative, cross-sec-

tional study reported that people having low socioeconomic status and chronic diseases
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weremore likely to report pain;6 nevertheless, the study lacked

information on psychological distress, which, perhaps, works

through a complex set of interaction with pain. Another com-

prehensive study conducted among Australian adults reported

that old age, lesser education, poor self-rated health, and being

unemployed for health reasons were risk factors significantly

associated with chronic pain.9 Given the high prevalence of

pain and the complex set of risk factors, which could account

for adverse outcomes, it is imperative to focus on pain and

explore the potential risk factors associated with pain in the

Chinese social context.

To date, several studies have established a correlation

among pain, depression, and sleep quality.10 Overall, com-

plaints of pain are more commonly reported by those

experiencing depression symptoms.11 Of note, people

with depression always present with emotional and physi-

cal pain, which cannot be measured and assessed by med-

ical techniques easily.12 Particularly, in the Chinese

society, people tend to deny depression and express it

with somatic symptoms.13 In addition, poor sleep quality

has a high prevalence among people with depression and

is often reported in populations with chronic diseases.14

Some clinical studies have suggested the correlation

between pain and sleep disturbances to be bidirectional,

ie, pain-disturbed sleep continuity and lowered sleep qual-

ity, whereas poor sleep further exacerbated pain.15 Two

recent prospective studies have reported that poor sleep

quality in patients closely correlated with the increased

pain severity measured after 6 months,16 and perceived

sleep problems increased risks for developing widespread

pain within 15 months.17 Although these studies suggested

the pairwise correlations of pain, depressive symptoms,

and sleep quality, they did not compare the correlations

between depression and sleep quality and pain on the same

plane. More important, in the context of Chinese social

settings, correlations mentioned above are potential to

varied between regions, as residents in northwest areas

are likely to face higher pain risk because of heavier

physical labor but receive lower level of health care,

especially of psychological services.18 Thus, to facilitate

nurses and clinicians in northwest China to manage and

intervene in pain, more studies are warranted to consider

the overall correlation among pain, depression, and sleep

quality.

In this study, we aimed to investigate the prevalence of

and risk factors associated with pain and compare the

correlations between depression and sleep quality and

pain among adults in Northwest China.

Methods
Study design
This study was conducted among community adults in three

cities and one rural town in Northwestern China (Xining city

in Qinghai Province, Lanzhou city, Baiyin city, and Pingliang

town in Gansu Province) in July 2011, using a three-stage

cluster sampling. In the first two stages, we used the combina-

tion of “systematic sampling with probability proportional”

(PPS) and the population size to select districts and commu-

nities. Because 100–300 households were randomly selected

from each designated community, “100 households” was set

as a sampling unit, and the number of households finally

selected for the survey was determined as per the number of

sampling units in each community. In the final stage, partici-

pants aged ≥40 years from each household were selected for

this study. Overall, 6,622 households and 7,602 individuals

from 38 selected communities were involved in the survey,

with a response rate of approximately 89%. Of 6,622 house-

holds selected, 2,104 had more than one adult member parti-

cipating in this survey. Of 7,602 surveyed individuals, 1,918

reported experiencing pain within 24 hrs before the interview.

Further details are provided elsewhere.19

Each participant was interviewed face to face by a trained

local college student from the Northwest Normal University

(Lanzhou city, China). Of note, 40 students majoring in

related subjects, such as sociology and psychology, partici-

pated in the survey voluntarily to collect data and received a

7-day systematic training. During the survey, all 40 inter-

viewers were familiar with the explanations of the items in

the questionnaires, as well as the standard interviewing pro-

tocol and techniques of the study. This study was conducted

in accordance with the tenets of the Declaration of Helsinki.

We obtained written informed consent from all participants

after informing them regarding the aim of the study and the

right of refusal.

Measures
Pain experiences

The threshold question, “Have you been experiencing any

pain lately?” was asked to assess pain experienced by indi-

viduals. Participants who replied affirmatively were guided

to answer the Brief Pain Inventory-Chinese version (BPI-C)

further. The BPI-C is a 3-part scale used to thoroughly

observe pain, including pain sites, pain intensity, and its

interference with daily activities, during the past 3 months.20

In the first part, printed figures representing the front and

back of the body were shown to individuals. All respondents
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were asked to mark the locations in which they experienced

pain, numbering the specified pain sites sequentially.21 In the

second part, participants were asked to identify four specific

pain sites, including those which are most painful, least

painful, moderately painful, and currently painful. By rating

the pain severity of the four mentioned sites from 0 (“no

pain”) to 10 (“the worst pain”), respondents reported their

overall pain intensity by averaging them. Further, partici-

pants were also asked whether they were on any drugs or

received any physiotherapeutic intervention to treat the pain.

In this survey, the Cronbach α reliability for the pain intensity

score was 0.83. In the third part, BPI-C included seven items

to ascertain to what extent did the pain interfere with daily

life, including general activities, walking, working, sleeping,

mood, relations with others, and enjoyment of life. Each item

was ranked on a 0–10 scale, and the overall pain interference

score was evaluated as the average of the seven items. In this

survey, the Cronbach α reliability of the interference score

was 0.90. Based on prior evidence, pain severity and pain

interference were ranked as “mild” if the score was <4

(inclusive), as “moderate” if the score was between 4 and

6, and as “severe” if the score was >6 (inclusive).3

We used the result of the whole inventory of reporting

pain, but only asked one question inquiring “the most severe

pain” to make further regression analyses. Based on the stan-

dard procedure mentioned previously, the worst pain intensity

was used in the multinominal logistic regression model22 to

elucidate pain; this item has been validated to exhibit good

concurrent validity (r =0.77–0.86), good criterion-related

validity, and high test–rest reliability (r =0.93).23,24

Depressive symptoms

We assessed depressive symptoms using the Center for

Epidemiologic Studies Depression Scale (CES-D) Chinese

edition;25 this is the most widely used depression screening

scale in China and is often adopted in community-based

studies. In this study, we testified the validity and reliability

of the CES-D scale and validated its good performance over

all age groups.26 The internal consistency coefficient

(Cronbach α) of the CES-D Chinese edition was 0.90.

Based on Radloff’s study, the cutoff point on the CES-D

should be 16; individuals who attain a score >16 should be

considered depressed.27 Nevertheless, some studies have

reported the score of 21 or 22 as the cutoff point.28 Studies

in China have indicated that Chinese people often overesti-

mate their depression symptoms, and the original cutoff

proposed by Radloff yielded a low value for positive

prediction.26,29 Conversely, other studies have indicated

that a cutoff of 21 adequately evaluates depression among

the Chinese population.30 In addition, studies conducted

among patients with higher levels of comorbid medical dis-

eases in primary care units reported that a cutoff point at 21

displays the best positive predictive value for major

depression.31 Hence, in this study, we applied the cutoff

point of 21 to indicate depression.

Sleep quality

We used the Pittsburgh Sleep Quality Index (PSQI) to

assess the subjective sleep quality and continuity in the

past months. The total score was evaluated as the sum of

that of the seven components, including subjective sleep

quality, sleep duration, sleep efficiency, sleep disturbance,

sleep latency, the level of daytime dysfunction, and the

usage of sleep medicine. All seven components were

equally weighted on a 0-3-point scale and summed to

provide a total score (range: 0–21). In addition, we used

a cutoff point of 7 to distinguish the sleep quality; a higher

score depicted a poorer sleep quality.32 Furthermore, PSQI

has been extensively used to assess the quality of sleeping;

this measure has been validated by several studies con-

ducted in China.33 In this study, the Cronbach α was 0.70.

Potential confounders
Demographic characteristics

All respondents reported their gender (male, female), age

(40–60, >60), education level (primary school and below,

middle school, high school, college and above), ethnicity

(Han, minority), marital status (unmarried, married,

divorced, widowed), employment status (employed, unem-

ployed, retired), and Dibao status (families in receipt of

the minimum living standard subsidy; Yes, No).

Health behaviors

In this study, all participants reported their current smok-

ing and drinking status; these two variables have been

established to be sufficient measures in assessing health

behaviors.34,35 We defined cigarette smoking as having

smoked, at least, one cigarette per day for, at least, a

year. Drinking was defined as having consumed alcohol

more than once per week during the past 6 months. We

controlled both variables because previous studies have

demonstrated that more alcohol addiction behaviors and

higher smoking rates existed among people with pain.36,37

Health status

The participants’ chronic and acute diseases were included

as confounding variables. Participants were asked about
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having any chronic diseases diagnosed by physicians in

the past 6 months. Chronic diseases included cardiovascu-

lar disease, diabetes, obstructive pulmonary disease, can-

cer, and hypertension. Respondents could answer these

questions with 1 for “No,” and 2 for “Yes.” In addition,

participants also answered questions about acute diseases:

“Were you diagnosed with an illness by a physician in the

past 4 weeks, such as cold, influenza, and strep throat?”;

the answer could be selected between 1 for “No” and 2

for “Yes.”

Statistical analysis
In this study, data analyses were conducted using SPSS

22.0 (SPSS Inc., Chicago, IL, USA), and the α level was

set at a two-tailed 5%. We used the bivariate analysis to

assess the correlations between concerned variables, such

as depression, health status, health behaviors, sleep qual-

ity, and pain. In addition, ANOVA and post-hoc analysis

were conducted to compare the overall interference score

for each severity category based on the cutoff points for

the worst and average pain severity. Using the binary

logistic regression, we explored risk factors associated

with pain, during which suffering from pain or not was

assessed as a dependent variable, whereas depression,

sleep quality, health behaviors and health status, and

demographic characteristics were included as independent

variables. Next, we implemented multinomial logistic

regression to assess the risk factors associated with mild,

moderate, and severe pain, considering the same confoun-

ders as mentioned above and using those with no pain as a

reference. Notably, in this study, depression and sleep

quality were considered as categorical variables rather

than continuous variables; thus, the former type was better

associated with clinical diagnosis and easier applied for

self-report measurement.

Results
Descriptive analysis
As shown in Table 1, of 7,602 participants, most were

females (52.6%), elderly [mean, 57.6; SD, 11.99], and

lived in urban areas (69.2%). In addition, majority of

surveyed participants belonged to the Han ethnic group

(93.6%), which is a national majority. In this study, 25.2%

of participants reported experiencing pain; the prevalence

of pain in urban areas was 23.5%, whereas that in rural

areas was 29.2%. Furthermore, compared with the refer-

ence groups, those who were older, living in rural China,

female, belonging to the minority ethnic group, widowed,

having lower education level, unemployed, and having a

positive Dibao status were more likely to report pain.

In addition, among 1,235 and 683 pain reporters in

urban and rural areas, 58.79% and 43.78% of urban pain

sufferers reported using, at least, one drug or receiving

physiotherapeutic intervention, compared with 26.96%

and 13.47% in rural areas, respectively. Most drugs or

other curative interventions aimed to cure or alleviate

chronic pain. Of note, the subscale for the type of drugs

and physiotherapy data were omitted owing to the enor-

mous variance. However, we found that both traditional

Chinese medicine and western medicine were adopted by

pain sufferers, and home-based massage, acupuncture, and

moxibustion were the leading physiotherapeutic

approaches.

Figure 1 presents the location of pain. Overall, 1,892

participants responded to the locations of pain. The lead-

ing locations of pain were the knees, followed by the back

and the right abdomen; further, 32.3% of respondents

reported only one location, and the pain was mostly

located in the knees (23.2%). Conversely, the majority of

respondents reported two (29.9%) or three (9.8%) pain

locations.

Table 2 presents the severity of each pain item and its

interference with people’s daily life. Regarding the aver-

age pain intensity, most participants ranged from having

mild (47.5%) to moderate (49.8%) pain, with only 2.7% of

participants reporting severe pain. However, regarding the

intensity of worst pain experienced, nearly half (41.7%) of

the participants described it as severe pain. The intensity

of pain they experienced during interview varied from

mild (65.1%) to moderate (30.9%), whereas only 4.0%

of participants rated it as severe. In addition, pain affected

participants’ daily activity mostly (mean, 3.92; SD, 2.32)

and then sleeping (mean, 3.45; SD, 2.49), with recreation

and interpersonal relationships suffering the least. Table 2

provides detailed information about the BPI scores.

Table 3 summarizes the overall interference score for

each severity category based on the cutoff points for the

worst and average pain severity. Cutoff points of 4 and 7

classify the sample in the categories of mild, moderate,

and severe pain as the worst and average items (F

=1201.18 and 1810.40 for worst and average pain, respec-

tively; P<0.0001) accurately. The mean interference in this

study was 1.82 (SD, 0.79), 3.22 (SD, 0.88), and 4.73 (SD,

0.98) for mild, moderate, and severe pain categories,

respectively, among the worst pain (Table 3). Regarding
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the average pain, the mean interference was 2.54 (SD,

0.82) for mild, 4.54 (SD, 0.78) for moderate, and 6.67

(SD, 0.97) for severe pain.

Of the risk factors screened, location, gender, age,

marital status, drinking and smoking behaviors, and

illnesses exhibited marked bivariate correlations with

pain intensity. Furthermore, we observed a markedly

high prevalence of severe pain among people with

chronic diseases, depression, and poor sleep quality

(Table 4).

Regression analysis
Table 5 presents the results of the binary logistic regres-

sion analysis. After adjusting sociodemographic variables

and other potential confounding variables, chronic disease,

illness, depression, and poor sleep quality were markedly

associated with pain. Chronic disease exhibited the most

robust correlation with pain (OR, 2.78; 95% CI, 2.46–

3.14). Illness significantly correlated with the risk of pain

(OR, 1.47; 95% CI, 1.18–1.84). Compared to those with-

out depression, depression was significantly associated

Table 1 Descriptive characteristics of study population by pain (n=7,602)

Total No Yes OR (95% CI)

N (%) N (%) N (%)

Total 7,602 (100) 5,684 (74.8) 1,918 (25.2)

Area

City 5,262 (69.2) 4,027 (76.5) 1,235 (23.5) 1

Rural 2,340 (30.8) 1 657 (70.8) 683 (29.2) 1.34 (1.21,1.50)***

Gendera

Male 3,602 (47.4) 2,800 (77.7) 802(22.3) 1

Female 3,995 (52.6) 2,881 (72.1) 1,114 (27.9) 1.35 (1.22,1.50)***

Ethnicityb

Han 7,109 (93.6) 5,362 (75.4) 1,747 (24.6) 1

Minority 490 (6.4) 319 (65.1) 171 (34.9) 1.65 (1.36,2.00)***

Agec

40–60 4,592 (60.4) 3,618 (78.8) 974 (21.2) 1

>60 3,009 (39.6) 2,065 (68.6) 944 (31.4) 1.70 (1.53,1.89)***

Marital status

Unmarried or divorce 322 (4.2) 268 (83.2) 54 (16.8) 1

Married 6,226 (81.9) 4,722 (75.8) 1,504 (24.2) 1.58 (1.17,2.13)**

Widowed 1,054 (13.9) 694 (65.8) 360 (34.2) 2.57 (1.87,3.54)***

Educationd

High school/college 2,053 (27.0) 1,684 (82.0) 369 (18.0) 1

Middle school 2,579 (34.1) 1,96 1(76.0) 618 (24.0) 1.44 (1.25,1.66)

Primary school or below 2,940 (38.8) 2,015 (68.5) 925 (31.5) 2.10 (1.83,2.40)

Jobe

Employment 1,441 (19.1) 1,224 (84.9) 217 (15.1) 1

Retired 3,672 (48.7) 2,575 (70.1) 1,097 (29.9) 1.33 (1.18,1.50)

Unemployment 2,433 (32.2) 1,843 (75.8) 590 (24.2) 2.40 (2.05,2.82)

Dibaof

No 6,362 (83.8) 4,811 (75.6) 1,551 (24.2) 1

Yes 1,228 (16.2) 864 (70.4) 364 (29.6) 1.31 (1.14,1.50)

Notes: a5 missing data; b3 missing data; c1 missing data; d30 missing data; e56 missing data; f12 missing data. ***P < 0.001, **P < 0.01.
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with pain (OR, 2.27; 95% CI, 1.36–3.79). Furthermore, the

risk of chronic pain was 1.93 times higher for individuals

with poor sleep quality than for those with high sleep

quality (95% CI, 1.65–2.25).

Table 6 presents the results of the multinomial logistic

regression analysis for pain intensity. Living in rural areas;

ethnicity; unemployment status or retirement; positive

Dibao status; having a chronic disease, illness, depression

and sleep quality markedly correlated with the pain inten-

sity. Adjusting the sociodemographic variables and other

potential confounding variables, chronic disease signifi-

cantly correlated with mild pain (OR, 1.78; 95% CI,

1.34–2.35). In addition, chronic disease, illness, and

sleep quality markedly correlated with moderate pain.

Chronic disease exhibited the most robust correlation

with moderate pain (OR, 3.08; 95% CI, 2.60–3.64), fol-

lowed by poor sleep quality (OR, 1.60; 95% CI, 1.30–

1.98). Illness exhibited the weakest correlation with mod-

erate pain (OR, 1.54; 95% CI, 1.15–2.06). Besides,

chronic disease, illness, sleep quality, and depression

markedly correlated with severe pain. Of note, chronic

disease exhibited the most robust correlation with severe

pain (OR, 2.92; 95% CI, 2.45–3.48), followed by poor

sleep quality (OR, 2.51; 95% CI, 2.05–3.06).

Furthermore, illness significantly correlated with severe

pain (OR, 1.63; 95% CI, 1.21–2.18). Compared with

those without depression, those with depression were at

1.63 times higher risk of developing severe pain.

Discussion
This study investigated the prevalence and risk factors

associated with pain in the general population in northwest

China. Our community-based survey revealed that

approximately 25.2% of community residents experienced

pain. Meanwhile, associations were found between pain

and depression, poor sleep quality, chronic disease, and

some sociodemographic characteristics.

This study revealed a normal level of pain in northwest

China and proposed the existence of health disparities in

this process. In this study, approximately 25.2% of parti-

cipants reported experiencing pain, whereas 41.7% of

them rated their worst pain as severe. Because most of

our participants were senior residents, who are at a higher

risk of developing pain, it could be asserted that pain

management in China could be important in the coming

aging society. However, this expectation warrants further

validation with comparisons. A Taiwanese study reported

that the prevalence of chronic pain among the elderly was

42%,38 whereas only 31.4% of participants aged >60 years

in this study experienced pain. Meanwhile, a survey con-

ducted in Australia suggested that the prevalence of
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chronic pain among those aged 65–69 years was 27% for

males and 29% for females.9 However, deficiency in

health service utilization upon pain disrupted the positive

expectation to some extent. In our study, only half of the

pain sufferers (approximately 54.4%) received treatment,

resulting in the progressive loss of independence and the

need for long-term care. Of note, health disparities exist

between rural and urban areas. Our study found that

58.79% and 43.78% of urban pain sufferers reported

receiving, at least, one drug or physiotherapeutic interven-

tion, compared with 26.96% and 13.47% in rural areas,

respectively. Despite a higher risk for pain reported in

rural areas, fewer medical services were delivered there.

Without more attention to pain in rural areas, the gap

between health outcomes and life quality between rural

and urban residents is anticipated to widen further. Hence,

more efforts are needed to address pain, especially in rural

areas.

The risk factors analyses performed in this study found

that depression and poor sleep quality were associated with

pain, which calls for more attention upon comorbid depres-

sion and poor sleep among patients presenting with pain.

This finding was consistent with previous studies.38,39 A

study reported that pain was more severe in those who faced

psychological problems, such as stress or anxiety,39

whereas another study proposed that poor sleep quality

correlated with severe pain symptoms.14 Consequently, it

is imperative to screen depressive symptoms and poor sleep

quality in patients reporting pain, as suggested previously.40

Furthermore, the relationship between depression, sleep

quality, and pain is intricate. Depressed individuals and

those with poor sleep quality are more likely to develop

Table 2 Brief Pain Inventory scores

Mild (<4) Moderate (4–6) Severe (>6) Mean BPI

N (%) N (%) N (%) M (SD)

Pain severity items

Worst 268 (14.1) 846 (44.2) 798 (41.7) 5.97 (2.03)

Least 1,682 (88.0) 214 (11.2) 16 (0.8) 1.93 (1.38)

Average 907 (47.5) 950 (49.8) 52 (2.7) 3.69 (1.51)

Now 1,212 (65.1) 575 (30.9) 75 (4.0) 2.99 (1.80)

Interference items

Activity 871 (45.7) 776 (40.8) 257 (13.5) 3.92 (2.32)

Sleep 1,081 (56.8) 568 (29.8) 254 (13.3) 3.45 (2.49)

Walk 1,142 (60.2) 532 (28.0) 224 (11.8) 3.24 (2.51)

Work 1,194 (62.7) 494 (25.9) 216 (11.4) 3.15 (2.45)

Mood 1,209 (63.5) 527 (27.7) 16 (8.8) 3.12 (2.21)

Recreation 1,282 (67.3) 467 (24.5) 157 (8.2) 2.94 (2.24)

Interpersonal relationships 1,491 (78.5) 355 (18.7) 54 (2.8) 2.13 (1.93)

Table 3 Mean,SD, and 95% CIs for the overall interference score for each severity category based on the optimal cut points for worst

and average pain severity

Severity category Mean SD 95% CI F value Scheffe’s post hoc

Worst intensity

Mild pain 1.82 0.79 1.72–1.91 1201.18*** Severe>moderate> mild

Moderate pain 3.22 0.88 3.16–3.28

Severe pain 4.73 0.98 4.66–4.80

Average intensity

Mild pain 2.54 0.82 2.49–2.60 1810.40*** Severe>moderate> mild

Moderate pain 4.54 0.78 4.49–4.59

Severe pain 6.67 0.97 6.40–6.93

Note: ***P < 0.001.
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Table 4 Compared potential confounding, depression and sleep quality by worst pain intensity with the Chi-square test

Mild (<4) Moderate (4–6) Severe (>6) P-value

N (%) N (%) N (%)

Area

City 184 (14.9) 53 8(43.7) 509 (41.3)

Rural 85 (12.5) 305 (45.2) 288 (42.4) 0.325

Gender

Male 116 (14.5) 353 (44.1) 33 2(41.4)

Female 152 (13.7) 493 (44.4) 465 (41.9) 0.887

Ethnicity

Han 255 (14.6) 785 (45.1) 70 2(40.3)

Minority 14 (8.2) 61 (35.7) 96 (56.1) <0.001

Age

40–60 138 (14.2) 444 (45.7) 390 (40.1)

>60 131 (13.9) 402 (42.7) 408 (43.4) 0.338

Marital status

Married 214 (14.3) 678 (45.2) 607 (40.5)

Widowed 46 (12.8) 14 2(39.4) 172 (47.8)

Unmarried/divorce 9 (16.7) 26 (48.1) 19 (35.2) 0.117

Education

Primary/below 110 (11.9) 391 (42.4) 421 (45.7)

Middle 90 (14.6) 279 (45.3) 24 7(40.1)

High/college 68 (18.4) 174 (47.2) 127 (34.4) <0.001

Job

Retired 163 (14.9) 472 (43.2) 458 (41.9)

Unemployment 59 (10.0) 257 (43.6) 273(46.3)

Employment 44 (20.3) 109 (50.2) 64 (29.5) 0.001

Dibao

Yes 48 (13.2) 135 (37.2) 180 (49.6)

No 220 (14.2) 710 (45.9) 617 (39.9) 0.003

Drink

Yes 35 (16.1) 101 (46.5) 81 (37.3)

No 234 (13.8) 741 (43.8) 715 (42.3) 0.338

Smoke

Yes 63 (14.2) 200 (44.9) 182 (40.9)

No 206 (14.0) 645 (44.0) 616 (42.0) 0.917

Chronic disease

Yes 127 (11.5) 498 (45.1) 479 (43.4)

No 140 (17.5) 347 (43.3) 315 (39.3) 0.001

Illnessa

Yes 13 (8.3) 70 (44.9) 73 (46.8)

(Continued)
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Table 5 Binary logistic regression results for pain among community adults in Northwest China (N=7,017)

OR 95% CI P-value

Area (Ref=City)

Rural 2.06 1.76–2.41 <0.001

Gender (Ref=Male)

Female 1.21 1.04–1.40 0.012

Ethnicity (Ref=Han)

Minority 1.75 1.40–2.19 <0.001

Age (Ref=40–60)

>60 1.05 0.86–1.28 0.631

Marital status (Ref=Married)

Widowed 1.57 1.11–2.22 0.010

Unmarried or divorce 1.61 1.11–2.34 0.012

Education (Ref=High/College)

Primary or below 1.24 1.04–1.47 0.017

Middle 1.19 1.02–1.40 0.032

Job (Ref=Employment)

Retired 1.42 1.13–1.80 0.003

Unemployment 1.17 0.96–1.44 0.126

Dibao (Ref=No)

Yes 1.26 1.07–1.48 0.005

Drink (Ref=No)

Yes 1.13 0.93–1.38 0.209

Smoke (Ref=No)

Yes 0.90 0.76–1.07 0.247

(Continued)

Table 4 (Continued).

Mild (<4) Moderate (4–6) Severe (>6) P-value

N (%) N (%) N (%)

No 256 (14.6) 776 (44.2) 725 (41.3) 0.081

Depression

Yes 34 (7.6) 185 (41.1) 231 (51.3)

No 235 (16.1) 659 (45.1) 567 (38.8) <0.001

Sleep quality

Poor 43 (9.1) 173 (36.8) 254 (54.0)

Good 205 (15.4) 620 (46.7) 503 (37.9) <0.001

Note: aCorrespond to the presence of some acute disease.
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Table 6 Multinominal logistic regression predicting pain intensity among community adults in Northwest China (N=7,017)

Milda Moderatea Severea pb

OR (95% CI) 0R (95% CI) OR (95% CI)

Area (Ref=City)

Rural 1.81 (1.26–2.60)*** 2.11 (1.71–2.62)*** 2.17 (1.74–2.70)*** <0.001

Gender (Ref=Male)

Female 1.39 (0.99–1.94) 1.24 (1.01–1.51)* 1.10 (0.89–1.35) 0.052

Ethnicity (Ref=Han)

Minority 1.00 (0.55–1.80) 1.55 (1.13–2.12)** 2.30 (1.73–3.06)*** <0.001

Age (Ref=40–60)

>60 0.84 (0.55–1.27) 1.00 (0.76–1.31) 1.26 (0.94–1.70) 0.333

Marital status (Ref=Married)

Widowed 1.56 (0.68–3.59) 1.36 (0.86–2.16) 1.81 (1.07–3.07)*

Unmarried/divorce 1.60 (0.65–3.93) 1.26 (0.77–2.09) 2.09 (1.20–3.64)* 0.118

Education (Ref=High/College)

Primary or below 0.95 (0.65–1.40) 1.16 (0.92–1.48) 1.43 (1.11–1.84)**

Middle 1.06 (0.75–1.50) 1.18 (0.95–1.47) 1.2 7(0.99–1.62) 0.113

Job (Ref=Employment)

Retired 1.56 (0.97–2.51) 1.33 (0.96–1.82) 1.51 (1.04–2.20)*

Unemployment 0.64 (0.41–1.01) 1.05 (0.79–1.38) 1.72 (1.26–2.36)*** <0.001

Dibao (Ref=No)

Yes 1.62 (1.14–2.31)** 1.08 (0.86–1.35) 1.34 (1.08–1.66)** 0.007

Drink (Ref=No)

Yes 1.28 (0.84–1.96) 1.12 (0.86–1.46) 1.09 (0.82–1.45) 0.564

Smoke (Ref=No)

(Continued)

Table 5 (Continued).

OR 95% CI P-value

Chronic disease (Ref=No)

Yes 2.78 2.46–3.14 <0.001

Illness (Ref=No)

Yes 1.48 1.19–1.85 0.001

Depression (Ref=No)

Yes 1.36 1.17–1.58 <0.001

Sleep quality (Ref=Good)

Poor 1.93 1.66–2.25 <0.001
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multiple somatic symptoms and thus pain. Conversely, the

presence of pain is predictive of the new onset of depression

and insomnia.40,41 Although our cross-sectional data offer

limited information about the mechanism of insomnia,

depression, and pain, we could assert that health issues

such ascomorbid depression and poor sleep quality should

be prioritized for pain management. Alternatively, analyses

of the influence of pain on daily life aid in providing health

care services more effectively. Because pain primarily

affects individuals’ daily activities and sleeping, more

efforts and service are required to decrease the negative

impact of pain on these two items and thus enhance the

well-being of individuals effectively.

In this study, the subscale of severe pain revealed that

chronic diseases exhibited the most robust correlation, fol-

lowed by poor sleep quality. Comprehending the correlation

between chronic diseases and pain was easy because chronic

pain could be a characteristic of some chronic diseases, such as

osteoporosis.42 In the clinical setting, pain is related to bodily

changes in patients with chronic diseases, which could include

sensory, affective, and cognitive changes. Typically, most

clinicians operating in pain clinics have noted the necessity

of good sleep quality for patients with pain and mental dis-

orders. Previous studies have suggested that sleep medication

does not correlate with better sleep or improvement in pain

measures as hypothesized.43 This study establishes that sleep

quality is highly associated with severe pain but exhibits no

effect onmild pain, suggesting that clinicians should assess the

grades of pain and treat it appropriately. Comprehensively,

when the pain is mild, clinicians should focus on their patients’

illness; when the pain is severe, the treatment for sleep disrup-

tion is helpful in pain management. In addition, the correlation

between depression and pain is only found in severe pain,

indicating that people experiencing severe pain may have

more psychological distress.

Finally, this study examined the sociodemographic

characteristics of high-risk populations. We found that

pain was more prevalent among females and among

those who had lower incomes, lower education, poor

health status, high level of psychological distress, and

were unemployed. In contrast, we observed no marked

correlation between age and chronic pain, which corro-

borates the findings of the study of Hsing’s;38 the reason

could be similar effects of pain on different age groups.

Consistent with a prior study, unemployed people in this

study exhibited a higher prevalence of pain than

employed people.9 The correlation between pain and

employment could be complicated. For example, unem-

ployed people often experience higher levels of distress,

which could lead to unexplained pain. In addition,

unemployment could be the outcomes of pain, such as

absence due to pain or illness or job change due to

pain.9 Hence, people living with the characteristics men-

tioned above are vulnerable to pain risks and should be

prioritized for pain management.

Limitations
This study has several limitations that should be acknowl-

edged. First, based on a cross-sectional survey, we only

observed correlated factors with pain; determining the

Table 6 (Continued).

Milda Moderatea Severea pb

OR (95% CI) 0R (95% CI) OR (95% CI)

Yes 1.08 (0.73–1.60) 1.07 (0.85–1.35) 1.15 (0.90–1.47) 0.689

Illness (Ref=No)

Yes 0.87(0.48–1.58) 1.54(1.15–2.06)** 1.63(1.21–2.18)*** 0.001

Chronic disease (Ref=No)

Yes 1.78 (1.34–2.35)*** 3.08 (2.60–3.64)*** 2.92 (2.45–3.48)*** <0.001

Depression (Ref=No)

Yes 0.73 (0.49–1.11) 1.33 (1.08–1.64) 1.63 (1.33–1.99)** <0.001

Sleep quality (Ref=Good)

Poor 1.37 (0.95–1.99) 1.60 (1.30–1.98)*** 2.51 (2.05–3.06)*** <0.001

Notes: ***P<0.001, **P<0.01, *P<0.05. aCompared to none pain cases. bBased on overall likelihood ratio test results.
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established causal relationship was challenging. In future, the

correlation between depression, sleep quality, and pain

should be explored using longitudinal studies. Second,

more confounding factors, such as medical records and

occupation type, should be measured and adjusted in the

study. Besides, we did not discuss specific pain situations in

this study. Thus, whether risk factors present different corre-

lations with pain at different sites remains unclear, necessi-

tating further investigation to address this uncertainty. Third,

the BPI-C, PSQI, and CES-D scales are self-reported screen-

ing tools, and not clinical diagnostic methods. Because var-

iance existed in people’s ability to perceive pain,

standardized measurements are warranted to manage the

pain on a large scale. If possible, the clinical diagnostic

pain measurement should be adapted into further studies to

validate the existing results and benefit the clinical practice

further. Despite these limitations, the findings of this study

could benefit the management and intervention service for

pain, especially for adults in Northwest China, where health

care is underserved.

Conclusion
This study suggests that pain affects a large proportion of

Chinese adults, especially those living in rural areas,

females, having lower income, with poor physical and

mental health, and the unemployed. Furthermore, this

study suggests that a high degree of depression and poor

sleep quality correlated with pain in this population.

Nevertheless, further longitudinal studies are warranted

to validate or contrast these findings and to determine the

causal relationship.
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