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Abstract
Background: A total of 6150 junior and senior high school students aged 11–18 years participated in this study. Their level of pain-related QOL was assessed 
using the pain subscale of the Taiwanese QOL Questionnaire for Adolescents. The severities of depression, suicidality, anxiety, and alcohol abuse were also 
examined. Objectives: This study examined the associations between pain-related quality of life (QOL) and sociodemographic characteristics and those between 
pain-related QOL and mental health problems such as depression, suicidality, anxiety, and alcohol abuse. Methods: The association of sociodemographic 
factors with pain-related QOL was examined through multiple regression analysis. The association of pain-related QOL with mental health problems was 
examined through logistic regression analysis. Results: The boys exhibited a higher level of satisfaction with pain-related QOL than did the girls. Older age 
was significantly associated with a lower level of satisfaction with pain-related QOL. Residential background, parental marital status, and parental education 
levels were not significantly associated with the level of satisfaction with pain-related QOL. Increased risks of depression, suicidality, anxiety, and alcohol 
abuse were significantly associated with a low level of satisfaction with pain-related QOL. Discussion: A low level of satisfaction with pain-related QOL is 
significantly associated with the risk of poor mental health. Adolescents with the correlates of low satisfaction with pain-related QOL should be monitored 
for the risk of mental health problems.
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Introduction

Mental health problems are prevalent in adults with chronic 
nonmalignant pain1. Headache and joint, back, and neck pain 
increase the risks of depression–anxiety spectrum disorders 
and the chronic depression–anxiety course in adults2,3. Chronic 
nonmalignant pain, such as back pain and headache, is prevalent 
among adolescents4. However, to the best of our knowledge, few 
studies have examined the association between pain and mental 
health problems in adolescents.

An examination of the correlates of pain and their association 
with mental health problems in adolescents is warranted for 
the following reasons. First, adolescents undergo considerable 
biological changes with puberty5, and fast-growing muscles and 
bones may increase the likelihood of experiencing pain6. Second, 
high-technology devices and systems, such as computers, the 
Internet, and smartphones, have become important in the lives of 
adolescents7. The use of these high-technology devices and systems 
may reduce adolescents’ engagement in physical exercise and increase 
their sedentary time, thus increasing their risk of pain8. Third, the 
construction of an emancipated identity is a major developmental 
task of adolescence5; therefore, pain and mental health problems 
developed during this stage may affect a person’s identity in the long 
term. Hence, it is crucial to investigate pain and its association with 
mental health problems in adolescents.

Quality of life (QOL) is defined as people’s perceptions of their 
own positions in life in the context of culture and value systems in 
which they live9. QOL is a multidimensional concept comprising 
psychological, physical, and social well-being10. Few studies have 
examined pain-related QOL and its sociodemographic correlates in 
adolescents. A previous study found that pain intensity is associated 

with a relatively poor functional status and poor psychological and 
somatic functioning in adolescents aged 12–18 years; pain-related 
QOL and the effect of pain on the families of the adolescents remained 
unchanged during the 3-year follow-up period in that study11. 
Additional studies should survey the sociodemographic correlates of 
pain-related QOL in adolescents to provide a reference for developing 
prevention and intervention strategies.

Although many studies have examined the association of 
malignant pain with depression and anxiety in adolescents in clinical 
units12,13, to the best of our knowledge, few studies have examined the 
association between nonmalignant pain and mental health problems 
in adolescents in communities. Pain, depression, and anxiety 
may exhibit bidirectional relationships. Although a recent study 
investigating Norwegian adolescents determined that depression 
symptoms increased the risk of neck and shoulder pain14, another 
study investigating adolescents with cancer found that pain increased 
the risk of depression and anxiety15. Additional studies are necessary 
to investigate the association between nonmalignant pain and mental 
health problems in non-referred adolescents in communities.

A previous study reported a significant association between pain 
and suicidality in adults3; the lifetime prevalence of suicide attempts 
in people with pain is approximately 5%–14%, and the prevalence 
of suicidal ideation is approximately 20%3. Chronic nonmalignant 
pain, such as migraines, increases the risk of suicidal attempts16. 
Other medical conditions, such as human immunoviral infection and 
multiple sclerosis, are also associated with suicidality17,18. A survey of 
the members of a chronic nonmalignant pain self-help organization 
revealed that the proportion of members considering suicide at the 
time of the survey was as high as 50%19. However, most studies have 
not specifically focused on adolescents.
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Researchers have also investigated the association between 
pain and alcohol use. Moderate alcohol consumption, as defined 
by The United States Department of Health and Human Services 
(2010), is associated with positive pain-related outcomes (e.g., 
higher QOL), whereas excessive consumption is associated with 
negative pain-related outcomes (e.g., higher pain severity)20. Zale 
et al. proposed that alcohol consumption can relieve acute pain, 
but pain can motivate alcohol consumption20. In addition, pain is 
a significant predictor of heavy drinking lapses during treatment21. 
Most studies have not focused on the association between pain and 
alcohol consumption in adolescents, except for a recent study that 
reported that chronic pain may not increase the risk of alcohol use 
in adolescents22.

The present study examined the sociodemographic correlates 
of pain-related QOL in adolescents and the correlation of pain-
related QOL with depression, suicidality, anxiety, and alcohol 
abuse. Examining adolescents’ pain-related QOL may provide 
information on their perception of pain and its effects on their 
daily lives. We hypothesized that differences exist in pain-related 
QOL among adolescents with various sociodemographic factors. 
We also hypothesized that pain-related QOL is significantly 
associated with depression, suicidality, anxiety, and alcohol abuse 
in adolescents.

Methods

Participants

Participants in this study were recruited from the 2009 Project 
for the Health of Children and Adolescents in Southern Taiwan, a 
research program examining the mental health status of children 
and adolescents living in four counties and three metropolitan 
areas in southern Taiwan23. In 2009, 254,130 students were 
studying in 205 junior high schools and 202,883 students in 143 
senior high/vocational schools in this area. A stratified random 
sampling strategy was developed on the basis of the definitions 
of urban and rural districts in the Taiwan-Fukien Demographic 
Fact Book and school and grade characteristics and applied to 
ensure proportional representation of districts, schools, and 
grades. Five junior high schools and five senior high/vocational 
schools were randomly selected from urban districts. Similarly, 
five junior high schools and four senior high/vocational schools 
were randomly selected from rural districts. Furthermore, classes 
in these schools were stratified into three levels on the basis of 
grade: primary, junior high, and senior high/vocational school. 
Subsequently, 6703 high school students in grades 7–12 were 
randomly selected on the basis of the ratio of students in each 
grade. This study was approved by the Institutional Review Board 
of Kaohsiung Medical University.

Instruments

Pain subscale of the Taiwanese QOL Questionnaire for 
Adolescents

We used the self-reported pain subscale of the Taiwanese QOL 
Questionnaire for Adolescents (TQOLQA) to measure the levels 
of pain-related QOL in participants24. The pain subscale of the 
TQOLQA comprises three items: (1) “Do you worry about pain or 
discomfort?” (2) “Do you have any difficulty in managing or coping 
with pain or discomfort?” and (3) “Does your pain or discomfort 
interfere with things you need to do?” This instrument focused on 
both aspects of well-being and functionality. After the conversion 
of raw scores for reverse questions, a higher total subscale score 
indicates improved pain-related QOL over the preceding 2 weeks. 
The subscale is then standardized to range from 0 (lowest level of 
functioning) to 100 (highest level). In the present study, Cronbach’s 
α coefficient of the pain subscale was 0.74.

Sociodemographic characteristics

Data on characteristics such as age, sex, residential background 
(urban or rural), and paternal and maternal education levels were 
collected. In Taiwan, the duration of compulsory fundamental 
education is 9 years. Therefore, participants were categorized as 
those with parents with a high level of education (father or mother 
completed 9 years of compulsory fundamental education) and 
those with parents with a low level of education (father or mother 
did not complete 9 years of compulsory fundamental education).

Mandarin Chinese version of the Center for Epidemiological 
Studies-Depression Scale

The Mandarin Chinese version of the Center for Epidemiological 
Studies-Depression Scale (MC-CES-D) is a 20-item self-
administered questionnaire that entails using a 4-point evaluation 
scale to assess the frequency of depressive symptoms in the 
preceding week25,26. Higher MC-CES-D scores indicate higher 
depression severity. In the present study, Cronbach’s α coefficient 
of the MC-CES-D was 0.92. Moreover, participants whose total 
MC-CES-D score was 1 standard deviation (SD) higher than the 
mean score of the study population were classified as the group 
with significant depressive symptoms.

Suicidality

The 5-item questionnaire derived from the epidemiological version 
of the Kiddie Schedule for Affective Disorders and Schizophrenia27 
was used to assess the occurrence of suicide attempts and four 
forms of suicidal ideation in the preceding year28. Each question 
elicited a “yes” or “no” response. Cohen’s kappa coefficient of 
agreement (κ) between participants’ self-reported suicide attempts 
and their parents’ reports was 0.541 (p < 0.001)28. Participants who 
responded “yes” to any of the five items were classified as having 
suicidal ideation or attempts.

Taiwanese version of the Multidimensional Anxiety  
Scale for Children

The Taiwanese version of the Multidimensional Anxiety Scale for 
Children (MASC-T) consists of 39 items that are answered on a 
4-point Likert scale to evaluate participants’ self-reported general 
anxiety symptoms29,30. A higher total MASC-T score represents 
a more severe level of general anxiety. Participants whose total 
MASC-T score was 1 SD higher than the mean score of the study 
population were classified as the group with significant general 
anxiety symptoms.

CRAFFT Alcohol Abuse Screening Test

The self-reported CRAFFT Alcohol Abuse Screening Test was 
developed to assess problematic alcohol use in adolescents31,32. 
A previous study31 demonstrated that a cutoff score of 2 on the 
CRAFFT Alcohol Abuse Screening Test can be used to identify 
adolescents with alcohol use disorder or problematic alcohol use 
on the basis of the Diagnostic and Statistical Manual of Mental 
Disorders33. In this study, we classified adolescents with a score of 
2 or more on the CRAFFT Alcohol Abuse Screening Test as those 
having “problematic alcohol use”.

Statistical analysis

A total of 6,445 students (96.2%) agreed to participate in this 
study. Of the 258 students who did not participate in this study, 
68 did not participate because of parental objections, 128 returned 
blank questionnaires, and 62 were absent when research assistants 
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visited their classes. We recruited five research assistants with 
educational backgrounds of nursing, social work, or psychology. 
All research assistants received training to ascertain consistency 
and accuracy in the process of performing data collection of self-
reported questionnaires. Research assistants explained the purpose 
and procedure of this study in each classroom during school 
hours and invited students to complete the research questionnaire 
anonymously. Participants could ask research assistants to answer 
them if they had questions regarding the contents of the research 
questionnaire. Participants who changed their mind could return 
blank questionnaires along with those from other students. All 
students received a gift worth NT$33 (US$1) at the end of the 
assessment.

Data analysis was performed using SPSS statistical software, 
version 18.0 (SPSS Inc., Chicago, IL, USA). The association of 
sociodemographic factors with pain-related QOL was examined in the 
two-step analysis. First, the association of sociodemographic factors 
with pain-related QOL was examined using Pearson’s r correlation 
and t test. Second, factors that were significantly associated with 
pain-related QOL were further incorporated (independent variables) 
into a multiple linear regression analysis to examine their association 
with pain-related QOL (dependent variable). In addition, we used the 
standard criteria proposed by Baron and Kenny (1986)34 to examine 
whether the associations of some sociodemographic correlates with 
pain-related QOL were different in terms of other sociodemographic 
correlates. According to the criteria, moderation occurred when 
an interaction term for a predictor (sociodemographic correlate 
A) and a hypothesized moderator (sociodemographic correlate 
B) were significantly associated with a dependent variable (pain-
related QOL) after controlling for the main effects of both predictors 
and hypothesized moderator variables. The associations of pain-
related QOL (independent variable) with mental health problems 
(dependent variables) were examined using logistic regression 
analysis after controlling for the effects of sex and age. Two-tailed  
p < .05 was considered statistically significant.

Results

Table 1 lists the sociodemographic characteristics, level of pain-
related QOL, and mental health indicators of the participants. Of 
the participants, 3216 were girls and 2934 were boys; their mean 
age was 14.8 years (SD: 1.8 years), and the mean score of pain-
related QOL was 64.1 (SD: 17.2), ranging from 0 to 100.

Table 2 shows the associations of sociodemographic factors 
with pain-related QOL examined using Pearson’s r correlation 
and t test. Age was negatively associated with pain-related QOL 
(p < .001). The boys had a higher level of satisfaction with pain-
related QOL than did the girls (p < .001). The adolescents with 
mothers with a high level of education reported a higher level of 
pain-related QOL than did those with mothers with a low level of 
education (p = .048).

Age, sex, and maternal education level were further incorporated 
into multiple regression analysis to examine their association with 
pain-related QOL (Table 3). The condition index was 19.766, 
indicating the absence of a multicollinearity problem. The results 
of Model I indicated that male sex and old age were significantly 
associated with a lower level of satisfaction with pain-related QOL. 
Maternal education was not significantly associated with the level of 
satisfaction with pain-related QOL. Furthermore, we examined the 
moderating effect of sex on the association between age and pain-
related QOL by including the interaction between sex and age in the 
regression analysis (Model II). However, the interaction between sex 
and age did not significantly moderate pain-related QOL.

Table 4 demonstrates the correlations of pain-related QOL 
with mental health problems. After the effects of age and sex were 
controlled for, a high level of satisfaction with pain-related QOL was 
significantly associated with reduced risks of depression, suicidality, 
anxiety, and alcohol abuse.

Table 1. Sociodemographic characteristics, the level of pain-related QOL, 
and mental health indicators (N = 6150)

n (%) Mean (SD) Range
Sex

Girls 3216 (52.3)
Boys 2934 (47.7)

Age (years) 14.8 (1.8) 11-18
Residential background

Urban 3146 (51.2)
Rural 3004 (48.8)

Parental marriage
Widowed, separated, and divorced 919 (14.9)
Married and not separated 5231 (85.1)

Paternal education
High 4853 (78.9)
Low 1297 (21.1)

Maternal education
High 4796 (78.0)
Low 1354 (22.0)

Pain-related QOL 64.1 (17.2) 0-100
Mental health indicators

Depression 630 (11.0)a

Suicidality 1977 (32.3)b 

Anxiety 739 (13.9)c

Alcohol abuse 811 (13.2)d

a: n = 5708; bn = 6127; cn = 5327; dn = 6126.

Table 2. Association of sociodemographic factors with pain-related QOL
Pain-related QOL

Pearson’s r Mean (SD) t p
Age -0.094 < 0.001
Sex

Girls 61.8 (16.3) -11.066 < 0.001
Boys 66.6 (17.8)

Residential background
Urban 64.0 (17.3) -0.404 0.686
Rural 64.1 (17.4)

Parental marriage
Widowed, separated, and 
divorced

63.8 (17.3) -0.431 0.666

Married and not separated 64.1 (17.2)
Paternal education level

High 64.2 (17.3) 1.504 0.133
Low 63.4 (16.8)

Maternal education level
High 64.3 (17.4) 1.974 0.048
Low 63.2 (16.6)

Table 3. Association of sociodemographic factors with pain-related QOL: 
multiple regression analysis

Model I Model II
Beta t p Beta t p

Sexa 0.134 10.654 < 0.001 0.284 2.748 0.006
Age -0.088 -6.970 < 0.001 -0.070 -4.053 < 0.001
Maternal education levelb -0.021 -1.640 0.101 -0.021 -1.679 0.093
Sex x Age -0.151 -1.460 0.144
R square 0.028 0.028

a: 0: girls; 1: boys; b: 0: high; 1: low.
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Discussion

The results of the present study showed that the boys had a 
higher level of satisfaction with pain-related QOL than did the 
girls. Previous studies have also reported sex differences in pain 
experience35,36. Compared with men, women usually reported more 
frequent, severe, and persisting pain36. A study reported differences 
in central pain processing, including the magnitudes and locations 
of μ-opioid system activation, between men and women37. Men 
have higher activation in the right dorsolateral prefrontal cortex, 
insula, and dorsal pons, whereas women have higher activation 
in the ventromedial prefrontal cortex, right anterior cingulate 
cortex, and left amygdala37. Additional studies should investigate 
whether these sex differences in central pain processing account 
for the sex difference in pain-related QOL found in this study. 
Moreover, hormonal changes during the menstrual cycle in women 
may partially account for the sex difference in pain-related QOL, 
because the sex difference in pain is mainly observed during 
reproductive years and is observed to a lesser extent in children or 
older adults38. In women, the various phases of the menstrual cycle 
may exert different effects on pain. A study reported that the luteal 
phase of the menstrual cycle is related to higher pain sensitivity, 
and higher rates of back pain, temporomandibular joint pain, and 
migraines occur at the end of the luteal phase36. Another study 
indicated that the reproductive status of women may influence the 
overall function of central opioid systems39.

Our study results revealed that older age (from the range of 
11–18 years) was significantly associated with a lower level of 
satisfaction with pain-related QOL. Adolescents may encounter more 
physical conflicts and accidents as they become older; thus, they 
may also experience more pain. Cognitive and behavioral reactions 
to pain may also partially account for the association between age 
and pain-related QOL. Piira et al. reported that compared with 
younger children and adolescents, older children were more likely 
to use internalizing or catastrophizing coping strategies for pain40. 
Ineffective coping strategies for pain may further compromise their 
pain-related QOL. However, Myers et al. found that older adolescents 
may have higher pain tolerance than do younger adolescents41. 
Compared with younger adolescents, older adolescents may have 
higher self-confidence and are more well-equipped with appropriate 
skills to cope with pain. Additional studies should examine the 
association between age and pain-related QOL.

The results of this study indicated that a high level of satisfaction 
with pain-related QOL was significantly associated with a decreased 
risk of depression. Although many studies have explored the 
association between pain and depression42,43, it is difficult to 
establish the precise direction of causation. At the brain circuit level, 
mesolimbic dopamine system dysregulation has been proposed to 
be associated with both pain and depression44. At the physiological 
level, short-term stress activates dopaminergic neurotransmission 
in the ventral tegmental area and nucleus accumbens and drives 
motivation to cope with stress43,45. By contrast, chronic stress causes 
sustained activation and ultimately dysregulates the mesolimbic 
dopamine system46. These observations may partially account for 
the association between pain and depression. Although this cross-
sectional study did not determine the causal relationship between 

pain-related QOL and depression, we speculate that a high level of 
satisfaction with pain-related QOL indicates less susceptibility and 
more flexibility in the mesolimbic dopamine system and is hence 
associated with a decreased risk of depression.

In the present study, a high level of satisfaction with pain-related 
QOL was significantly associated with a decreased risk of suicidality. 
Previous studies have reported that chronic pain increased the risk of 
suicidality in adolescents47,48, even after controlling for depression49. 
At the brain circuit level, both pain and self-injurious acts are 
associated with the altered function of the endogenous opioid system, 
particularly β-endorphin and enkephalin neurotransmitters50. 
Chronic pain may result in endogenous opioid system dysfunction, 
and self-injurious acts may increase its functions51. Thus, we can 
reasonably speculate that a high level of satisfaction with pain-
related QOL may reduce the need for endogenous opioid actions 
and is hence associated with a decreased risk of suicidality. Moreover, 
Cohen’s kappa coefficient of agreement between participants’ self-
reported suicide attempts and their parents’ reports evaluated using 
the 5-item questionnaire derived from the epidemiological version 
of the Kiddie Schedule for Affective Disorders and Schizophrenia 
was 0.541, indicating a moderate agreement52. Detecting suicidal 
ideation of adolescents is a clinical challenge. Information from 
multiple sources, including adolescents themselves, families, peers, 
teachers, and social workers, is necessary for clinicians to evaluate 
the risk of suicidality among adolescents.

We observed that a high level of satisfaction with pain-related 
QOL was significantly associated with a decreased risk of anxiety. 
Although several studies53,54 have explored pain and anxiety in 
adolescents, extremely few studies have focused on pain-related 
QOL. A study reported that higher anxiety sensitivity correlates 
with a higher fear of pain, which is associated with increased pain 
disability55. Another study indicated that pain is related to functioning 
at a low, but not high, level of anxiety56. This finding provides an 
alternative perspective that anxiety may moderate the relationship 
between pain and QOL.

The present study found that a high level of satisfaction with 
pain-related QOL was significantly associated with a decreased risk 
of alcohol abuse. A previous study reported a curvilinear association 
between alcohol consumption and pain20. Moderate alcohol 
consumption was associated with positive pain-related outcomes, 
such as higher QOL, whereas excessive consumption was associated 
with negative pain-related outcomes, such as higher pain severity20. 
Another study showed that alcohol dependence and chronic pain 
share common neural circuits; therefore, pain sensitivity and alcohol 
use may exert reciprocal effects57.

Potential prevention strategies related to mental health problems 
are available. Clinicians should be more alert and pay more attention 
to psychiatric comorbidities when treating patients with pain. 
Awareness-raising activities and community psychoeducation 
are crucial to deliver accurate information regarding pain and 
mental health problems to the public. The incorporation of related 
psychoeducation into school programs can be more effective 
considering our targeted group of adolescents.

This study has several limitations. First, the cross-sectional 
research design of this study limited our ability to draw conclusions 
regarding the causal relationship between pain-related QOL and 

Table 4. Association of pain-related QOL with mental health problems: logistic regression analysis
Depression Suicidality Anxiety Alcohol abuse

Wals p OR 95% CI Wals p OR 95% CI Wals p OR 95% CI Wals p OR 95% CI
Pain-
related 
QOL

295.026 < 0.001 0.957 0.952-0.962 235.615 < 0.001 0.974 0.971-0.977 421.331 < 0.001 0.946 0.941-0.951 5.963 0.015 0.995 0.990-0.999

Sex 18.193 < 0.001 0.678 0.568-0.811 22.015 < 0.001 0.766 0.686-0.856 63.546 < 0.001 0.485 0.406-0.579 9.711 0.002 1.269 1.092-1.474
Age 3.448 0.063 1.046 0.997-1.098 0.004 0.950 0.999 0.969-1.030 26.886 < 0.001 0.884 0.844-0.926 24.010 < 0.001 1.108 1.064-1.155

QOL: Quality of life.
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mental health problems examined in this study. Second, data in this 
study were exclusively self-reported. The use of one data source may 
have influenced our findings and resulted in shared-method variance. 
In addition, we did not specify the types of pain measured, which can 
be essential in further data analysis. Moreover, pain and discomfort 
are different aspects with different implications for prevention, 
assessment, and treatment; however, the design of questions in the 
questionnaire did not differentiate them. Third, although we examined 
the sociodemographic correlates of pain-related QOL, we did not 
examine the relationship of other factors, such as domestic violence 
or school bullying, with pain-related QOL. Therefore, taking into 
account of the limitations, additional studies should be conducted in 
the future not only to examine the relationship of these factors but 
also to explore the reasons underlying the association of pain-related 
QOL with depression, suicidality, anxiety, and alcohol abuse.

Conclusion

Sex and age are significantly associated with pain-related QOL. 
Thus, prevention and intervention programs for pain problems in 
adolescents should consider sex and age. A low level of satisfaction 
with pain-related QOL is significantly associated with increased 
risks of depression, suicidality, anxiety, and alcohol abuse, 
indicating that pain-related QOL is a clinical issue that deserves 
routine survey among adolescents.
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