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Abstract
Purpose The purpose of this study was to examine the intermediary role of physical health quality of life and ability to 
participate social roles and activities in the relationship between pain intensity and mental health quality of life in veterans 
with mental illnesses.
Methods This is a cross-sectional correlational design study. Our participants are 156 veterans with self-reported mental 
illness (Mage = 37.85;  SDage = 10.74). Descriptive, correlation, and mediation analyses were conducted for the current study.
Results Pain intensity was negatively correlated with physical health QOL, ability to participate in social roles and activi-
ties, and mental health QOL. Physical health QOL and ability to participate in social roles and activities were positively 
associated with mental health QOL, respectively. Physical health QOL was positively correlated with a ability to participate 
in social roles and activities. Study results indicate that the effect of pain intensity on mental health QOL can be explained 
by physical health QOL and ability to participate.
Conclusions Specific recommendations for practitioners include implementing treatment goals that simultaneously focus 
on physical health and ability to participate in social roles and activities for clients who present with both physical pain and 
low mental health QOL.
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Due to the intense experiences associated with deployment 
and combat, Veterans are at high risk of developing a mental 
illness [1]. More than 1.7 million Veterans received treat-
ment in a Department of Veterans Affairs (VA) mental health 
specialty program in fiscal year 2018 [2], and this number 
may not fully reflect the problem of mental illness among 
Veterans given that many do not seek treatment through 
the VA [1]. Mental illness is associated with poorer mental 
health quality of life, which is comprised of a combination 
of the perception of mental health and functional effects of 
mental illness [3]. Mental health quality of life provides a 
useful understanding of the burden of mental illness because 
it appreciates that the impact of mental illness may be vari-
able among individuals. Additional research is needed to 
better understand predictors of mental health quality of life 
and well-being for Veterans with a mental illness [4, 5].

Veterans are also at high risk of developing chronic pain 
due to the extraordinary physical stress associated with 
military service [6]. Studies indicate that 66% of veterans 
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report experiencing pain with 9% reporting severe pain [7]. 
Over 50% of Veterans who receive care at the VA are diag-
nosed with musculoskeletal pain [8] and a survey of Veter-
ans found a high prevalence of headaches (54%), joint pain 
(45%), back pain, (44%), muscle pain (33%), and abdominal 
pain (23%) [9]. Researchers argue that addressing and treat-
ing pain, including addressing opioid use disorder (OUD) 
risk, is an increasingly important challenge for the VA due to 
the aging population and growth in number of Veterans with 
chronic pain related to recent military service [10]. Prior 
studies also indicate that veterans with chronic pain and 
comorbid psychiatric disorders are more likely to receive 
opioids than pain patients without comorbid psychopathol-
ogy, these diagnoses are also associated with prescription of 
high opioid doses [11].

For Veterans who experience pain, the effects can extend 
to every aspect of their life. Pain can interfere with participa-
tion in daily activities and is associated with higher levels of 
emotional distress [12]. Thus, it is not surprising that pain 
and mental illnesses are commonly comorbid for Veterans 
[13]. Research suggests that pain is strongly associated with 
symptoms of anxiety, depressive disorders, suicidal ideation, 
and PTSD [13–15]. Poundja et al. [16] found that both pain 
severity and pain interference are negatively correlated with 
mental health quality of life in Canadian veterans suffering 
from traumatic stress. Boakye et al. [17] examined health-
related quality of life in veterans with spinal cord injury 
(SCI) and found that a visual analog pain score was the most 
important predictor of worsened mental health quality of 
life scores. Likewise, Kazis et al. [18] reported that chronic 
low back pain is negatively associated with mental health 
quality of life in patients served by the VA. These studies 
and others highlight the importance of better understanding 
the underlying mechanisms by which pain intensity impacts 
mental health quality of life for Veterans.

Mental health quality of life and pain are also associated 
with physical health quality of life (i.e., ratings of physi-
cal health and the ability to carry out physical activities) 
and participation in social roles and activities. The ability 
to participate in social roles and activities improves mental 
health while decreasing mental health symptoms [19]. Social 
participation is also strongly associated with social support, 
which has long been known to play an important role in pro-
tecting against negative effects of stress and mental illness, 
see e.g., [20]. Research suggests that physical health qual-
ity of life is associated with greater ability to participate in 
social activities, and consequentially enhancing social con-
nectedness and its health benefits. For example, longitudinal 
data from the Veterans Health Study, Ren et al. [21] shows 
that physical health is associated with a person’s ability to 
participate and maintain social relationships and stronger 
social support.

Additionally, Rippentrop et al. [22] found that physical 
health quality of life is positively related to mental health 
quality of life for individuals with chronic pain. Similarly, 
in a study of Vietnam veterans, Schnurr et al. [23] found that 
reported physical health quality of life is related to PTSD 
symptom severity. General population studies also indicate 
that greater pain intensity is associated with greater interfer-
ence with social participation and physical and recreational 
activities [24–26]. In a study of veterans, Naylor et al. [15] 
found a positive correlation between pain intensity and func-
tional factors including physical disability and social sup-
port. Overall, research supports that pain, physical health 
quality of life, and the ability to participate in social func-
tions are all related and contribute to mental health quality 
of life. Likely, the relationship between pain intensity and 
mental health quality of life is influenced by physical health 
quality of life and participation in social roles and activities.

Although existing studies have examined the relationship 
between pain, social relationships, and physical and mental 
health quality of life for Veterans, none have systematically 
examined these factors together to better understand their 
impact on mental health quality of life. Therefore, the pur-
pose of this study was to examine the intermediary role of 
physical health quality of life and ability to participate in 
social roles and activities in the relationship between pain 
intensity and mental health quality of life in veterans with 
mental illnesses. We hypothesized that (a) increased pain 
intensity is associated with reduced physical and mental 
health quality of life, (b) decreased physical health quality 
of life is associated with lower levels of the ability to par-
ticipate social roles and activities, and (c) reduced ability to 
participate social roles and activities negatively affect men-
tal health quality of life in veterans with mental illnesses. 
Health care systems could use this valuable information 
to potentially improve value of services for Veterans with 
mental illnesses by addressing modifiable risk factors such 
as physical health QOL and ability to participate through 
treatment.

Methods

Design and procedure

This cross-sectional study was reviewed and approved as 
an exempt study by the Institutional Review Board by the 
University of Texas at El Paso. We collected data from Ama-
zon’s MTurk, a crowdsourcing tool enabling MTurk Workers 
to access and complete Human Intelligence Tasks (HITs). 
MTurk has been considered as a valid, diverse, reliable, and 
cost-effective large data collection tool [27, 28]. Based on 
MTurk options, we restricted participants to be residents in 
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the United States who have military experience. We shared 
a Qualtrics survey link with participants. All participants 
read an online consent form and agreed to be participant in 
this study. All participants received $4.00 upon completing 
the online survey.

Measures

Pain intensity

Pain intensity was assessed using the  PROMIS® Numeric 
Rating Scale v.1.0—Pain Intensity 1a [29–31]. It is a one-
item measure that asks respondents to rate their pain on aver-
age, ranging from 0 (no pain) to 10 (worst imaginable pain) 
over the past 7 days. Higher scores indicate higher levels of 
pain intensity.

Physical health quality of life

Physical health QOL was assessed using the  PROMIS® 
Scale v1.2—Global Health Physical 2a [32]. It is a 2-item 
measure that asks respondents to rate their physical health 
(ranging from 1 [poor] to 5 [excellent]) and their ability to 
carry out daily physical activities (ranging from 1 [not at all] 
to 5 [completely]). Higher scores indicate higher physical 
health QOL. Total raw scores were converted into T scores. 
The Cronbach’s alpha coefficient for the PROMIS global 
physical health in the present study was computed to be 0.52.

Ability to participate in social roles and activities

Ability to participate was assessed using the  PROMIS® 
Item Bank v2.0—Ability to Participate in Social Roles and 
Activities-Short Form 4a [33]. It is a 4-item measure that 
asks respondents to rate their perceptions on their ability to 
perform their social functions, ranging from 1 (always) to 
5 (never). Higher scores indicate higher levels of ability to 
participate. Total raw scores were converted into T scores. 
The Cronbach’s alpha coefficient for the PROMIS ability to 
participate in social roles and activities in the present study 
was computed to be 0.90.

Mental health QOL

Mental health QOL was assessed using the  PROMIS® Scale 
v1.2—Global Health Mental 2a [32]. It is a 2-item measure 
that asks respondents to rate their mental health and satis-
faction with social connections, ranging from 1 (poor) to 
5 (excellent). Higher scores indicate higher mental health 
QOL. Total raw scores were converted into T scores. The 
Cronbach’s alpha coefficient for the PROMIS global mental 
health in the present study was computed to be 0.77.

Data analysis

All analyses were performed using the Statistical Package 
for the Social Sciences (SPSS; version 25). Descriptive 
statistics were computed to provide information about the 
demographic characteristics and for the independent vari-
able, mediators, and dependent variable. Correlation analy-
sis was conducted to examine relationships among variables. 
Finally, a serial mediation analysis was conducted to exam-
ine physical health QOL and ability to participate as media-
tors between pain intensity and mental health QOL. The 
SPSS PROCESS 3.4.1 [34] was used to conduct mediation 
analysis. A bootstrapping approach was also used to test the 
significance of indirect effects of pain intensity on mental 
health QOL with 5000 bootstrap samples through (a) physi-
cal health QOL, (b) ability to participate in social roles and 
activities, and (c) both physical health QOL and ability to 
participate. Although there is not a consensus how many 
bootstrap samples should be generated, researchers recom-
mended at least 5000 resamples for final reporting [35].

Results

Participants

The total number of participants were 156 veterans with self-
reported mental illnesses. Participants ranged in age from 23 
to 72, with an average of 37.85 years old (SD = 10.74). Most 
participants were males (66.7%). The majority of partici-
pants identified as Caucasians (69.9%) and married (52.6%). 
Regarding educational level, 39% obtained a bachelor’s 
degree, followed by some college credit without a degree 
(23.1%), an associate’s degree (13.5%), a graduate degree 
(12.2%), a trade/technical/vocational training (7.1%), and 
a high school degree (5.8%). Many participants served in 
the Army (55.8%), followed by Air Force (17.9%), Navy 
(12.2%), Marine Corps (10.3%), and Coast Guard (3.8%). In 
terms of mental illnesses, participants reported at least one 
type of mental illnesses, including 64.7% reported depres-
sion, 57.1% reported anxiety, 35.3% reported PTSD, 10.3% 
reported substance use disorder, 4.5% reported bipolar dis-
order, 4.5% reported personality disorder, and 3.9% reported 
others.

Descriptive statistics

Participants’ pain intensity scores ranged from 0 to 10 with 
an average of 3.44 (SD = 2.41). Physical health QOL T 
scores ranged from 23.40 to 63.30 with an average of 45.10 
(SD = 8.03). Ability to participate in social roles and activi-
ties T scores ranged from 31.80 to 64.20 with an average of 
47.78 (SD = 8.40). Mental health QOL T scores ranged from 
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25.80 to 64.60 with an average of 40.83 (SD = 8.40). After 
examining T scores, we found that 14.7% and 60.3% of the 
participants had physical health quality of life T scores of 
above and below the mean, respectively; 11.5% and 88.5% 
of the participants had mental health quality of life T scores 
of above and below the mean, respectively; and 30.8% and 
60.3% of the participants had ability to participate in social 
roles and activities T scores of above and below the mean, 
respectively.

Correlation analysis

Pain intensity was negatively correlated with physical health 
QOL (r = − 0.56, p < 0.001), ability to participate in social 
roles and activities (r = − 0.54, p < 0.001), and mental 
health QOL (r = − 0.33, p < 0.001). Physical health QOL 
(r = 0.44, p < 0.001) and ability to participate in social roles 
and activities (r = 0.55, p < 0.001) were positively associ-
ated with mental health QOL, respectively. Physical health 
QOL was positively correlated with an ability to participate 
in social roles and activities (r = 0.55, p < 0.001).

Mediation analysis

The serial mediation model is presented in Fig. 1. Pain 
intensity was significantly associated with mental health 
QOL (c = − 0.33, p < 0.001). Pain intensity was signifi-
cantly associated with physical health QOL (a1 = − 0.56, 
p < 0.001) and was significantly associated with ability to 
participate in social roles and activities after controlling for 
physical health QOL (a2 = − 0.34, p < 0.001). Physical 
health QOL was significantly associated with ability to par-
ticipate in social roles and activities after controlling for 
pain intensity (d21 = 0.35, p < 0.001). Additionally, physical 
health QOL was significantly associated with mental health 

QOL after controlling for pain intensity and ability to par-
ticipate in social roles and activities (b1 = 0.22, p < 0.05). 
Ability to participate in social roles and activities was sig-
nificantly associated with mental health QOL after control-
ling for pain intensity and physical health QOL (b2 = 0.45, 
p < 0.001).

Importantly, pain intensity was no longer significantly 
associated with mental health QOL after controlling for 
physical health QOL and ability to participate in social roles 
and activities (c′ = 0.04, p = 0.65). This suggests that physi-
cal health QOL and the ability to participate in social roles 
and activities mediated the relationship between pain inten-
sity and mental health QOL. In addition, results using the 
PROCESS with 5000 bootstrap samples, demonstrated that 
the indirect paths were significant because the 95% confi-
dence intervals did not contain zero, suggesting that the indi-
rect effects were different from zero. The indirect effect of 
pain intensity through physical health QOL on mental QOL 
was significant (a1b1 = − 0.12; 95% CI [− 0.23, − 0.02]. The 
indirect effect of pain intensity through ability to participate 
on mental health QOL was significant (a2b2 = − 0.15; 95% 
CI [− 0.25, − 0.07]. The indirect effect of pain intensity 
through physical health QOL and ability to participate in 
social roles and activities on mental health QOL was signifi-
cant (a1d21b2 = − 0.09; 95% CI [− 0.16, − 0.04]. Overall, the 
mediation analysis indicated that the effect of pain intensity 
on mental health QOL can be explained by physical health 
QOL and ability to participate in social roles and activities.

Discussion

Our analyses provide novel insights by clarifying the inter-
mediary role of physical health quality of life and ability to 
participate in social roles and activities in the relationship 
between pain intensity and mental health quality of life in 
veterans with mental illnesses. Similar associations were 

a1 = -.56***

Pain Intensity Mental Health QOL 

Physical Health QOL 
Ability to Participate in 

Social Roles and 
Activities

d21 = .35***

a2 = -.34***

c’ = .04+

b1 = .22*

b2 = .45***

c = -.33***

Fig. 1  Standardized path coefficients for serial mediation analysis on the relationship between pain intensity and mental health QOL. Note: Dot-
ted line denotes the total effect of pain intensity on mental health QOL when mediators are not included. ***p < 0.001; *p < 0.05; +p = .65
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found between pain intensity and physical health QOL, abil-
ity to participate in social roles and activities, and mental 
health QOL, respectively. However, one key finding is that 
the initial association between pain intensity and mental 
health QOL was mediated by physical QOL and ability to 
participate in social roles and activities. This is valuable 
information because the negative effect of pain on mental 
health QOL could be mitigated by increasing physical health 
QOL and ability to participate in social roles and activities 
and potentially improve value of services for veterans with 
mental illnesses by addressing these modifiable risk factors 
through treatment.

Physical health QOL and ability to participate in social 
roles and activities directly contribute to veterans’ level of 
pain and mental health independently. As such, reduced 
mental health symptoms in veterans who also have identified 
pain symptoms can be achieved through improving physical 
health and ability to participate in social roles and activi-
ties in veterans with mental illnesses. Strategies to improve 
physical health and ability to participate in social roles and 
activities are effective treatment supplements for rehabilita-
tion and mental health professionals to integrate into their 
psychotherapeutic or psychoeducational interventions for 
veterans with mental illnesses who have low mental health 
QOL due to pain intensity. In addition, increasing evidence 
is accumulating for the effectiveness of multidisciplinary 
pain management strategies [36–40], including the VA’s own 
stepped care pain management approach, to manage severe 
chronic pain [41]. Supplementing traditional psychothera-
peutic or psychoeducational pain management interventions 
with self-directed client activities constitutes an empirically 
supported approach to treatment. This approach is supported 
by recent research that has highlighted the importance of 
self-managed (i.e., initiated and managed by the client) 
interventions [42]. In their study, Harding et al. [42] found 
that while veterans with chronic pain psychological comor-
bidities were more likely to seek provider managed interven-
tions, they were more likely to use self-managed interven-
tions overall. This suggests that veterans are more willing to 
initiate self-managed interventions for chronic pain in gen-
eral. Self-managed interventions can also be implemented 
through more direct ways through integrated primary and 
behavioral health care, see e.g., [43].

The specific relationships between pain intensity, mental 
health, physical health, and ability to participate in social 
roles and activities are central data that inform integrated 
treatment practices. This study provides important evidence 
that supports the argument for both multidisciplinary assess-
ment and treatment. While multidisciplinary and holistic 
models of treatment have long been advocated in the men-
tal health profession [44], the direct relationship between 
physical health and ability to participate in social roles and 
activities with patient’s experienced pain provided by this 

study supports the benefit of physical health and ability to 
participate in social roles and activities as our study pro-
vides the promising approach to complement the existing 
services. These factors could also be used to better guide 
future studies and clinical trials from the newly developed 
Pain Management Collaboratory [45], which has the main 
goal of developing the capacity to implement cost-effective 
large-scale pragmatic clinical research in military and vet-
eran health care delivery organizations focusing on non-
pharmacological approaches to pain management and other 
comorbid conditions.

The value of this study is highlighted by the overall lack 
of research directly exploring the relationships between pain 
intensity, mental health, physical health, and social engage-
ment. Historically, medical and mental health treatment have 
been viewed by health care and policy makers as separate 
[46], which has created barriers for overall treatment and 
negatively impacts help seeking behaviors for persons with 
both medical and mental health concerns. This is specifi-
cally relevant for veteran populations who have experienced 
increased rates of mental health disorders [47] and high rates 
of comorbidity between pain and mental health diagnoses 
[13, 48]. The results of the current study not only support 
the importance of mental health professionals using holistic 
interventions but also supports previous research that cites 
the benefit of integrated behavioral and primary healthcare, 
see e.g., [49, 50].

Although there is a lack of research examining the inter-
mediary role of physical health QOL and ability to partici-
pate in social roles and activities for the relationship between 
pain intensity and mental health QOL among veterans, it 
is also important to report that our findings are partially 
consistent with some studies with different populations. For 
example, participation restriction was found to be a media-
tor between pain intensity and depression symptoms and 
QOL in individuals with spinal cord injury, respectively 
[51]. Nguyen et al. [52] examined whether changes in men-
tal health was associated with improvements in pain and 
function scores 1 year after total hip arthroplasty. Their find-
ings revealed that greater improvements in pain and function 
were related to greater improvements in mental health. In a 
sample with chronic low back pain, authors [53] reported 
that higher somatic symptoms were related to lower health-
related QOL independent of depression and other comorbid 
disorders [52]. Interestingly, in a sample with chronic pain, 
authors [54] found that pain intensity and duration were 
found to have a minor role for QOL and disability although 
psychological variables (e.g., depression) were found to have 
a strong association with QOL and disability. Overall, these 
findings revealed that pain-related, psychological, and social 
factors are important for QOL although the magnitude of 
impacts of these variables on QOL may change based on 
the population. As indicated above, it is important to have 
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holistic and multidisciplinary treatment options to achieve 
optimal rehabilitation and health outcomes, which could 
eventually improve QOL.

Additionally, as this manuscript is being written, the 
U.S. is facing a global pandemic from the COVID-19 virus. 
The physical and social restrictions brought on by this pan-
demic limit social participation and is negatively impacting 
the mental health quality of life for all persons and may 
have elevated effects for groups that are already experienc-
ing physical and mental health issues. Besides, the current 
COVID-19 pandemic has led to changes in mental health 
care (e.g., transition to telehealth service delivery), disrup-
tions in daily life, and greater psychological distress that 
are unique to veterans [55, 56]. Since many veterans may 
already experience social isolation and activity restrictions, 
it is especially important to facilitate discussions around 
maintaining and improving positive social connections while 
following social distance measures, encourage the use of 
adaptive coping strategies to manage difficulties, and provide 
psychoeducation on how the COVID-19 pandemic might 
trigger trauma-related memories [57]. Our study provides 
further implications for clinicians to consider when work-
ing with Veterans with mental illnesses in the COVID-19 
crisis. For instance, clinicians may take Veterans with men-
tal illnesses’ physical health QOL and ability to participate 
into consideration as the pandemic may have led to dramatic 
shifts in Veteran’s daily life, which can further influence 
their mental health quality of life. During a public health 
crisis as such, Veterans with mental illnesses may benefit 
from individualized treatment plans that are tailored to their 
personal and contextual factors.

Some limitations of this study will need to be addressed 
by future research. First, our design is incapable of evaluat-
ing the causal mechanisms that underlie the explored rela-
tionships. Future studies should utilize longitudinal designs 
to explore the temporal associations of these variables. 
Nevertheless, these findings provide important informa-
tion that could ultimately improve the value of clinical ser-
vices already available for Veterans with mental illnesses. 
Second, data for this study come primarily from veterans 
with heterogeneity of self-reported mental illness. There-
fore, since different mental illnesses have different under-
lying pathophysiological mechanisms, associations could 
change by exploring mental illnesses separately. Third, in 
addition to pain intensity, future studies should explore pain 
interference, which is defined as the extent that pain nega-
tively impacts engagement in social, cognitive, emotional, 
physical, and recreational activities. Fourth, female veterans 
seem to be slightly over-represented in our sample and the 
percentage of subjects with a bachelor’s degree seems to 
be higher than the average in veterans (15.7–20.1%) [58]. 
Fifth, we measured pain intensity with a single item. Given 
the complexity of pain and its impact on QOL (e.g., pain 

and mental health and physical health relationships), future 
studies may consider measuring pain intensity with a scale 
that has a strong evidence of discriminant validity. Finally, 
it is important to take into consideration that there may be 
some conceptual overlap between the concepts examined in 
our study, which we suggest that future research should use 
more robust means of measurements.

In summary, these findings support continued efforts 
to provide multidisciplinary, holistic and integrated health 
care for the management of pain conditions for veterans with 
mental illnesses. Specific recommendations for practitioners 
include implementing treatment goals that simultaneously 
focus on physical health and ability to participate in social 
roles and activities for clients who present with both physi-
cal pain and low mental health QOL. While many practition-
ers may use patients’ levels of physical health and social 
engagement as a measure to predict pain and mental health 
symptom reduction, identifying these two factors (physi-
cal health QOL and social activity) more directly in con-
ceptualizing client’s mental health symptoms with identified 
pain symptoms may help developing more targeted interven-
tion, especially for veterans with mental illness.
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