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Subjective social status moderates back pain and mental health
in older men
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aSchool of Aging Studies, University of South Florida, Tampa, FL, USA;

bCalifornia Pacific Medical Center Research Institute, San Francisco, CA, USA:

¢Department of Epidemiology and Biostatistics, University of California, San Francisco, San
Francisco, CA, USA

Abstract

Objectives: Back pain and poor mental health are interrelated issues in older men. Evidence
suggests that socioeconomic status moderates this relationship, but less is known about the role
of subjective social status (SSS). This study examined if the association between back pain and
mental health is moderated by SSS.

Method: We used a sample of community-dwelling older men (=65 years) from the Osteoporotic
Fractures in Men Study (AV=5994). Participants self-reported their back pain severity and
frequency over the past 12 months. SSS was assessed with the MacArthur Scale of SSS. Mental
health was assessed with the SF-12 Mental Component Summary (MCS).

Results: Severe back pain was associated with lower SF-12 MCS scores (p = .03). Back pain
frequency was not associated with SF-12 MCS scores. SSS moderated the back pain and mental
health relationship. Among men with higher national or community SSS, the association between
back pain severity and SF-12 MCS scores was not significant. However, among men with lower
national or community SSS, more severe back pain was associated with lower SF-12 MCS scores
(©’s<.001). Among those with lower national or community SSS, greater back pain frequency
was also associated with lower SF-12 MCS scores (o’ s < .05).

Conclusion: Where one ranks oneself within their nation or community matters for the back
pain and mental health relationship. Higher SSS may be a psychosocial resource that buffers the
negative associations of severe and frequent back pain on mental health in older men.
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Introduction

Back pain is a leading cause of disability in adults and poses substantial economic burden
(Baumeister, Knecht, & Hutter, 2012; de Souza et al., 2019; Ferguson et al., 2019; Hoy et
al., 2014). The current time trend of back pain prevalence in the United States is expected
to increase due to advancing age, increasing adiposity, chronic conditions, and sedentary
behaviors (Bento et al., 2020; Hwang, Louie, Phillips, An, & Samartzis, 2019; Wong,
Karppinen, & Samartzis, 2017). Men are at risk of developing back pain because they are
more likely to engage in physically demanding activities and less likely to utilize healthcare
services (Bento et al., 2020; Wong et al., 2017). Degraded health associated with back pain
can be serious and the consequences of back pain in older men include increased risk of
falls (Kherad et al., 2017; Marshall et al., 2017; Munch et al., 2015), depressive symptoms
(Kherad et al., 2017; Stubbs et al., 2016; Wong et al., 2017), social isolation (Kherad et
al., 2017; Stubbs et al., 2016; Wong et al., 2017), and anxiety (Cedraschi, Luthy, Allaz,
Herrmann, & Ludwig, 2016; Stubbs et al., 2016), all of which are related to mental health.

Comorbidities between chronic pain and poor mental health like depression are common
among older adults (Calvo-Perxas, Vilalta-Franch, Turro-Garriga, Lopez-Pousa, & Garre-
Olmo, 2016; Zis et al., 2017). While there is some evidence that back pain and mental

health have a bidirectional relationship (Hurwitz, Morgenstern, & Yu, 2003; Wong et al.,
2017; Zis et al., 2017), several longitudinal studies have found that back pain often precedes
poorer mental health (Calvo-Perxas et al., 2016; Hurwitz et al., 2003; Reyes-Gibby, Aday,
& Cleeland, 2002). The pain and mental health relationship can be further complicated

by socioeconomic status (SES). For instance, low-income individuals may have more
pronounced back pain and poorer mental health compared to high-income individuals (lkeda
etal., 2019; Stubbs et al., 2016). This may be a consequence of more labor-demanding
occupations, financial strain, and limited access to affordable and adequate healthcare
(Ikeda et al., 2019; Stubbs et al., 2016). Apart from the direct effects of SES, there

may be an additional psychosocial component associated with SES influencing the pain

and mental health relationship (Adler et al., 1994; Wetherall, Robb, & O’Connor, 2019).
Social comparison is the instinctive process of comparing oneself to others, and it is
associated with health outcomes (e.g. psychological distress, depressive symptoms) even
after controlling for SES (English, Bellingtier, & Neupert, 2019; Euteneuer, 2014; Hoebel &
Lampert, 2020; Schubert, Sussenbach, Schafer, & Euteneuer, 2016; Singh-Manoux, Marmot,
& Adler, 2005). One way to measure social comparison is with the MacArthur Scale of
Subjective Social Status (SSS; Adler & Stewart, 2007). Building on the social comparison
theory, which highlights the importance of SSS in health (Festinger, 1954; Hoebel &
Lampert, 2020; Zell, Strickhouser, & Krizan, 2018), the current study examines whether
back pain and mental health is moderated by SSS among older men.

Researchers have theorized that social comparison serves an evolutionary function for
survival to increase competition for resources and increase physiological stress responses
(Adler et al., 1994). Studies have found that those who perceive themselves as lower

in society are more likely to report lower self-rated physical and mental health (Hoebel

& Lampert, 2020; Zell et al., 2018), become sick (Cohen et al., 2008), have depressive
symptoms, and ruminate (Schubert et al., 2016). SSS is closely related to, but distinct from
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SES indicators, such as income (lkeda et al., 2019; Stubbs et al., 2016) and education
(lkeda et al., 2019; Kherad et al., 2017; Stubbs et al., 2016). Compared to objective

SES, SSS captures more complex feelings of financial stability, social mobility, and future
opportunities (Adler & Stewart, 2007; Cook, Tseng, Tam, John, & Lui, 2017; Cundiff &
Matthews, 2017; English et al., 2019; Gong, Xu, & Takeuchi, 2012; Hoebel & Lampert,
2020; Schubert et al., 2016; Tan, Kraus, Carpenter, & Adler, 2020; Wetherall et al., 2019).
SSS may be a better predictor of health outcomes compared to objective measures of

SES (Euteneuer, 2014; Singh-Manoux et al., 2005) because SSS taps into feelings of
relative deprivation which may increase negative emotions and stress despite not truly
being deprived of resources (Cundiff & Matthews, 2017; Hoebel, Maske, Zeeb, & Lampert,
2017). Relative deprivation occurs when an individual, who is objectively well-positioned
(as measured by SES indicators like education), has an inaccurate perception of their true
social standing due to their social environment and internalized feelings of themselves in
relation to others (Cundiff & Matthews, 2017; Hoebel et al., 2017).

SSS can be measured in relation to others in the nation or in the community (Adler &
Stewart, 2007) and each conveys different information. For example, an individual who is
well-respected in the community may report a higher community SSS but not necessarily
a higher national SSS. In the literature, community SSS is not as clearly defined compared
to national SSS (Gong et al., 2012); community SSS is dependent on an individual’s
interpretation and may be interpreted a number of ways (e.g. neighborhood community,
religious community, etc.) (Adler & Stewart, 2007). Some studies report similar effects
between national and community SSS on health (Gong et al., 2012; Leu et al., 2008),
while others have found that community SSS is more important for individuals who are
low-income, identify with an ethnically diverse group, or identify as a woman (Adler &
Stewart, 2007; Cook et al., 2017; Cundiff & Matthews, 2017). Less is known about the
effects of SSS in older men and how social comparisons at the national and community-level
affect the relationship between back pain and mental health.

The present study tested two hypotheses in a US sample of community-dwelling older men.
We first hypothesized that more severe and more frequent back pain would be associated
with poorer mental health in older men. Second, we hypothesized that national and
community SSS would moderate the back pain and mental health relationship. Specifically,
we expected higher SSS in relation to the nation and the community would weaken the
inverse relationship between back pain and mental health.

Data came from the Osteoporotic Fractures in Men (MrOS) Study, which included 5994
men in the United States who were recruited between 2000 to 2002 from six geographically-
dispersed clinical sites including: Birmingham, Alabama; Minneapolis, Minnesota; Palo
Alto, California; the Monongahela Valley near Pittsburgh, Pennsylvania; Portland, Oregon;
and San Diego, California (Blank et al., 2005; Orwoll et al., 2005). To be eligible, men

had to be =65 years old, able to walk without assistance, and not have a bilateral hip
replacement. We utilized baseline data. A priori power analyses with G*Power revealed that
a minimum sample size of 1085 was needed to carry out linear regression with a maximum
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of 21 exposure variables (including 12 covariates) at a significance level of .05, power

of .80, and small effect size of .02 (Faul, Erdfelder, Lang, & Buchner, 2007). The MrOS
study obtained approval of conduct from all institutional review boards of the participating
clinic sites and written informed consent was obtained from all study participants (Blank
et al., 2005; Orwoll et al., 2005). Data from the MrOS Study is publicly available (https://
mrosonline.ucsf.edu/).

Mental health was assessed with the mental component summary of the 12-item Short Form
Health Survey (SF-12 MCS; Ware, Kosinski, & Keller, 1996). SF-12 MCS is commonly
referred to as a measure of mental health (Hurwitz et al., 2003; Reyes-Gibby et al., 2002);
however, SF-12 MCS is also related to mental functioning, quality of life, and well-being
(Utah Health Status Survey, 2001). Higher scores indicated better mental health. One
question in SF-12 measured pain interference. The question asked, ‘During the past 4 weeks,
how much did pain interfere with your normal work (including both work outside the home
and housework)?’ Response options ranged from 0 to 4 (0 = Not at all, 4 = Extremely).
Sensitivity analyses were conducted to remove the pain question from SF-12.

Two characteristics of back pain were measured: back pain severity and back pain frequency.
Back pain locations were not assessed (e.g. cervical, lumbar) because the study was
interested in back pain generally. For back pain severity, participants were asked, ‘When you
have had back pain, how bad was it on average?’ Response options were measured ordinally
as ‘none (no pain),” ‘mild,” “moderate,” or ‘severe.” For back pain frequency, participants
were asked ‘How often were you bothered by back pain in the past 12 months?” Response
options were measured ordinally as ‘never,” ‘rarely,” ‘some of the time,” ‘most of the time,’
or ‘all of the time.” Higher scores suggested more severe and frequent back pain.

National and community SSS were assessed with the MacArthur Scale of Subjective Social
Status (Adler & Stewart, 2007). Participants were shown a pictorial ladder and asked to
place themselves on a ladder from 1 to 10 (1 = lowest level, 10 = highest level) to represent
where they believe they stood in comparison to others. To assess national SSS, the question
read, ‘Think of this ladder as representing where people stand in the United States. At the
top of the ladder are the people who are the best off— those who have the most money;,
most education, and the most respected jobs. At the bottom are the people who are the
worst off—those who have the least money, least education, and worst jobs or no job.” The
question for community SSS reads, ‘Think of this ladder as representing where people stand
in their community. People define community in different ways; please define it in whatever
way is most meaningful to you.’

Demographics covariates included: age (years), education (ranging from some elementary
school to graduate school), race/ethnicity (white or non-white), marital status (categorized
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as: married; widowed, separated, or divorced; never married), and study sites (Birmingham,
Alabama; Minneapolis, Minnesota; Palo Alto, California; Pittsburgh, Pennsylvania;
Portland, Oregon; and San Diego, California). Education is commonly used as an indicator
for objective SES (Adler et al., 1994), so the current study adjusted for education to capture
the unique variance contributed by SSS. Similarly, we adjusted for physical health because
of its association with pain and mental health (Stubbs et al., 2016). The correlation between
SF-12 MCS and Physical Component Summary (PCS) was small (= —.05). Previous
studies have found a relationship between physical activity, body mass index (BMI), and
other health characteristics with back pain (Bento et al., 2020; Hwang et al., 2019; Wong
etal., 2017). To assess the relationship between back pain and mental health, the current
study controlled for an extensive list of relevant health covariates including: self-reported
physical functioning from the SF-12 PCS (Ware et al., 1996), physical activity score from
the Physical Activity Scale for the Elderly (PASE; Washburn, Smith, Jette, & Janney, 1993),
number of instrumental activities of daily living that require assistance (ranging from zero to
five), BMI measured in kg/m?2, presence of two or more diseases (comorbidity dichotomized
as Yes/No; Lee, Stone, Engeland, Lane, & Buxton, 2020), and global cognition as measured
by the Teng Modified Mini-Mental State Examination (Teng & Chui, 1987).

Statistical analyses

Results

Descriptive statistics were used to calculate frequencies and means of the overall sample.
We first tested the main associations of back pain severity and frequency with mental health
using linear regression controlling for covariates. Second, we added interactions of SSS with
back pain variables. Each exposure variable (back pain severity or back pain frequency)

and moderators (national or community SSS) were examined in separate models. When an
interaction term was significant, we conducted post hoc tests to probe the nature of the
interaction by levels of the moderator (Preacher et al., 2003). We used two approaches.

First, we treated the exposure and moderator variables as continuous to examine whether
each slope for higher or lower SSS was statistically significant (o < .05). All continuous
exposure and moderator variables were centered at the sample mean. Second, we treated the
exposure and moderator variables as categorical to examine the nature of the moderation at
each category of the exposure variable. All analyses were conducted using PROCESS macro
(Hayes, 2017) in SAS, version 9.4 (SAS Institute, Inc., Cary, NC).

In total, 5994 older men (Mzge = 73.7, SD=5.9; range 64-100) were included in the study.
Descriptive statistics of sociodemographic characteristics and main variables can be found in
Table 1. Our sample was racially homogenous (90% white) and well-educated (76% at least
some college). In total, 4401 older men reported back pain.

Main association among main variables

In fully adjusted models, with no back pain as the reference group, ‘severe’ back pain was
associated with lower SF-12 MCS scores (B = -5.93, p=.03). Other back pain severity and
frequency categories were not significantly associated with SF-12 MCS scores (p > .05).
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National SSS as a moderator of back pain and SF-12 MCS score

Back pain severity—When variables are treated continuously, the interaction between
national SSS and back pain severity was significantly associated with SF-12 MCS scores
(B=10.22, p<.001). Among men with lower national SSS, more severe back pain was
associated with lower SF-12 MCS scores (s/gpe estimate = —0.96, p < .001). When variables
were treated categorically (see Table 2), each level higher on national SSS was associated
with a 0.34-unit higher SF-12 MCS score for those with ‘moderate’ back pain (o= .006).
For those with ‘severe’ back pain, each level higher on national SSS was associated with a
0.77-unit higher SF-12 MCS score (p < .001).

Back pain frequency—When variables were treated continuously, the interaction
between national SSS and back pain frequency was significantly associated with SF-12
MCS scores (B=0.12, p=.006). Among men with lower national SSS, greater back pain
frequency was associated with lower SF-12 MCS scores (s/ope estimate = —0.57, p < .001).
When variables were treated categorically (see Table 2), for those with back pain ‘some of
the time,” each level higher on national SSS was associated with a 0.25-unit higher SF-12
MCS score (p =.049). For those with back pain ‘most of the time,” each level higher on
national SSS was associated with a 0.47-unit higher SF-12 MCS score (o =.007).

Community SSS as a moderator of back pain and SF-12 MCS score

Back pain severity—When variables were treated continuously, the interaction between
community SSS and back pain severity was significantly associated with SF-12 MCS scores
(B=0.27, p<.001). Among men with lower community SSS, more severe back pain was
associated with lower SF-12 MCS scores (s/ope estimate = —1.05, p < .001). When variables
were treated categorically (see Table 2), each level higher on community SSS was associated
with a 0.26-unit higher SF-12 MCS score for those with ‘moderate’ back pain (o= .04). For
those with “severe’ back pain, each level higher on community SSS was associated with a
1.33-unit higher SF-12 MCS score (p < .001).

Back pain frequency—When variables were treated continuously, the interaction
between community SSS and back pain frequency was significantly associated with SF-12
MCS scores (B=0.21, p<.001). Among men with lower community SSS, greater back pain
frequency was associated with lower SF-12 MCS scores (s/ope estimate = —0.68, p < .001).
When variables were treated categorically (see Table 2), higher community SSS interacted
with ‘some of the time,” most of the time,” and “all of the time’ back pain frequency.

For those with back pain ‘some of the time,” each level higher on community SSS was
associated with a 0.28-unit higher SF-12 MCS score (p = .02). For those with back pain
‘most of the time,” each level higher on community SSS was associated with a 0.58-unit
higher SF-12 MCS score (p < .001). For those with back pain “all of the time,” each level
higher on community SSS was associated with a 0.92-unit higher SF-12 MCS score (p <
.001). See Figure 1 for the graphical display of all significant moderations.

Sensitivity analyses

See Supplementary Table S1 to view the zero-order correlations among main variables.
Sensitivity analyses were conducted to remove the pain interference item from SF-12.
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All results were consistent with the current findings. Additional analyses investigated the
moderation of SSS on the presence of back pain and SF-12 MCS scores. In separate, fully
adjusted models using presence of back pain as the exposure variable (no back pain =

0, back pain = 1), national SSS and community SSS moderated the relationship between
back pain and SF-12 MCS scores (see Supplementary Figure S1). Higher national SSS was
associated with a 0.31-unit higher SF-12 MCS score for those with back pain (p=.004).
Higher community SSS was associated with a 0.40-unit higher SF-12 MCS score (p < .001)
for those with back pain.

Additional sensitivity analyses were conducted to examine both national and community
SSS simultaneously in the same models. After controlling for community SSS, the
interaction between back pain severity and national SSS (B=0.22, p<.001) and the
interaction between back pain frequency and national SSS (B=0.12, p=.006) on SF-12
MCS remained significant. After controlling for national SSS, the interaction between back
pain severity and community SSS (8= 0.28, p<.001) and the interaction between back pain
frequency and community SSS (8= 0.22, p<.001) on SF-12 MCS remained significant.

Discussion

This study examined the association between back pain and mental health in community-
dwelling older men and whether the association differed by SSS. As found in previous
studies (Calvo-Perxas et al., 2016; Cedraschi et al., 2016; Kherad et al., 2017; Stubbs et

al., 2016; Wong et al., 2017), there was a significant association between back pain and
poorer mental health in older men. Consistent with the social comparison theory (Festinger,
1954; Hoebel & Lampert, 2020; Zell et al., 2018), we found evidence that higher SSS in
comparison to the nation or to the community moderated the relationship between back pain
with mental health.

Overall, the MrOS sample reported higher back pain prevalence (Marshall et al., 2017)
compared to other population-based studies (de Souza et al., 2019; Kherad et al., 2017;
Stubbs et al., 2016). Akin to previous studies including men, women, and community-
dwelling older adults (Calvo-Perxas et al., 2016; Cedraschi et al., 2016; Denkinger et al.,
2014; Kherad et al., 2017), this study found that severe back pain was associated with poorer
mental health in older men. However, in our study, moderate levels of back pain and back
pain frequency were not significantly associated with mental health. Contrary to Denkinger
and colleagues (2014), we found that back pain severity was more consistently associated
with mental health in men rather than back pain frequency. Further longitudinal research
may be needed to understand how changes in back pain characteristics are associated with
changes in mental health.

Previous studies based on the social comparison theory found that those who engaged in
upward comparison, a comparison of self to others in a higher ranking, were more likely to
report poorer overall health (Cohen et al., 2008; Hoebel & Lampert, 2020; Zell et al., 2018)
and negative ruminating thoughts (Schubert et al., 2016). Likewise, we found that older men
who viewed their social standing as lower were at greater risk of poor mental health if they
had severe back pain or frequent back pain. Older men who viewed their SSS as higher
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did not report significantly lower mental health as a result of more severe or frequent back
pain. Overall, our results suggest that higher SSS may be protective against the negative
association between back pain and mental health in older men. It is possible that those with
lower SSS may be more susceptible to involuntary, maladaptive social comparative thoughts
that harm mental health (Wetherall et al., 2019). Information on SSS may be useful to help
identify older men who are at greater risk of poor health, physically and mentally. More
research is needed to explore the potential mechanisms linking SSS and health.

Our results were found after controlling for an extensive list of sociodemographic and

health covariates. Importantly, the moderating effects of SSS was independent of education,
which is a conventional measure of SES. Despite SSS and education being highly correlated
(English et al., 2019), they are distinct from each other, and some evidence suggests that
SSS may be more strongly associated with health measures compared to objective SES
(English et al., 2019; Euteneuer, 2014; Hoebel & Lampert, 2020; Schubert et al., 2016;
Singh-Manoux et al., 2005). Lower SSS may relate to feelings of insecurity, inferiority, and
relative deprivation (Cundiff & Matthews, 2017; Hoebel & Lampert, 2020; Schubert et al.,
2016) which do not promote better health. Engaging in upward comparisons (i.e. lower SSS)
may increase the risk of negative emotions and psychological distress. Tendencies to view
oneself as lower in comparison to others around them may also contribute to emotional
dysregulation of the stress-related systems and harm the body’s overall defenses (Hoebel &
Lampert, 2020). The negative association between back pain and mental health among lower
SSS group found in this study may suggest a negative feedback loop between psychosocial
resources, pain perceptions, and poor health.

Clinical implications

Previous studies have been successful in altering one’s SSS in laboratory settings (Cohen

et al., 2008; Schubert et al., 2016). Considering that SSS is tied to perceived security,

social mobility, and future prospects, interventions may be warranted to explore the effects
of pain-focused community social support groups for those of different social classes.
Individuals may improve skills to manage their back pain by engaging in more proactive
coping strategies and by learning about the community resources to help them with their
pain. Interventions that target psychosocial factors related to SSS may be more effective by
helping older men feel more secure in their abilities to access community resources. Such
efforts may mitigate negative feelings or stress that may stem from perceiving lower status
comparing to others and may also help one reevaluate their perception of social status. By
cultivating a more community-integrated, supportive social structure around individuals with
debilitating back pain, there is potential to reduce the negative consequences of back pain on
mental health.

Limitations and future directions

Strengths of this study include use of a large population-based sample and the study’s
contribution to the field of aging by identifying a potentially modifiable factor, SSS, and its
relationship to pain and mental health. Despite this, there are some limitations of this study
to consider. First, the majority of the sample identified as White and were well-educated
which limits the generalizability of our findings. Based on previous studies, the effects of
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SSS may be more pronounced in diverse samples (Adler & Stewart, 2007; Cook et al.,
2017; Cundiff & Matthews, 2017). Second, information on income was not collected and
thus could not be controlled for. Our study did control for education which is one of the

key indicators of SES (Adler et al., 1994), but the inability to control for income limits our
ability to fully disentangle the role of SSS from SES. Regardless, the literature does suggest
that SSS and SES are independent of each other (English et al., 2019; Hoebel & Lampert,
2020; Schubert et al., 2016; Singh-Manoux et al., 2005). Third, SF-12 MCS was a global
measure of mental health and was not specific to any particular mental health condition.
Future studies may to consider using a more comprehensive measures for mental health
(e.g. Center for Epidemiological Studies Depression; Reyes-Gibby et al., 2002). Fourth, the
measure for back pain was relatively simple and only captured back pain severity on average
and frequency of back pain over the past 12 months. While this timeframe may be more
appropriate for capturing chronic pain (lkeda et al., 2019; Kherad et al., 2017), pain varies
moment-to-moment, therefore recall bias is a concern for our back pain measure (Hoy et al.,
2014). Future studies want to consider a more proximal time scale or the use of ecological
momentary assessments to capture back pain characteristics in real time. Additionally,
future studies may want to consider the effects of back pain interference and location.

Fifth, all measures were self-report and susceptible to the effects of common-method bias
(English et al., 2019; Hoebel & Lampert, 2020; Zell et al., 2018). Sixth, this study did not
test the relationship longitudinally. Previous research suggests a bidirectional relationship
between pain and mental health, such that back pain is associated with poorer mental health
(Hurwitz et al., 2003; Wong et al., 2017), and poorer mental health is associated with greater
likelihood of developing back pain (Wong et al., 2017). Future studies using longitudinal
data could examine the temporal directionality between back pain and mental health and
how SSS plays a role over time. Finally, future research on aging and health may benefit
from studying SSS more broadly beyond its moderating role between pain and mental
health.

Conclusion

This study finds that more severe back pain is associated with lower mental health in older
community-dwelling men. Furthermore, higher national and community SSS moderates the
association between back pain and mental health. Results suggest that older men who view
themselves lower in social status compared to those in the nation or in their community

are at greater risk of poorer mental health if they experience severe or frequent back pain.
Future studies may need to consider these relation-ships in populations who are more at-risk
of poorer mental health (e.g. low-income communities, those with housing insecurity, and
racially or ethnically diverse groups).
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Figure 1. Back Pain and SF-12 Mental Component Summary by National and Community
Subjective Social Status.

Note. Figure 1 displays the relationship between back pain and SF-12 MCS, moderated by
national or community subjective social status. High SSS was 1 SD above the mean, Middle
SSS was at the mean, and Low SSS was 1 SD below the mean; SSS = Subjective Social
Status; SF-12 MCS = 12-item Short Form Health Survey Mental Component Summary.
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Table 1.

Descriptive statistics of the analytical sample (V= 5994).

Covariates M (SD) or n (%)
Age, M (SD) 73.7 (5.9)
Education, 77 (%)
Some Elementary 17 (0.3%)
Elementary 97 (1.6%)
Some High School 279 (4.7%)
High School 1,036 (17.3%)
Some College 1,377 (23.0%)
College 1,094 (18.3%)
Some Graduate School 633 (10.6%)
Graduate School 1,461 (24.4%)
Race (% Non-White), 77 (%) 632 (10.5%)
Marital Status, /7 (%)
Married 4,932 (82.3%)
Widowed, Separated, or Divorced 903 (15.1%)

Never Married
Site of Collection, 77 (%)

159 (2.7%)

Birmingham 969 (16.2%)
Minneapolis 1,005 (16.8%)
Palo Alto 995 (16.6%)
Pittsburgh 1,005 (16.8%)
Portland 1,007 (16.8%)
San Diego 1,013 (16.9%)
SF-12 Physical Component Summary, M (SD) 48.8 (10.3)
Physical Activity Scale for the Elderly, M (SD) 146.5 (68.3)
Number of IADLs Requiring Assistance, M (SD) 0.4 (0.9)
Body Mass Index, M (SD) 27.4 (3.8)
Comorbidities (= 2), 7 (%) 2,868 (47.9%)
Teng Modified Mini-Mental State Exam, M (SD) 93.26 (5.92)
Dependent Variable M (SD)
SF-12 Mental Component Summary, M (SD) 55.6 (7.0)
Exposure Variables n (%)
Back Pain (% Yes), (%) 4,401 (67.4%)
Back Pain Severity, 77 (%)
None 1,953 (32.6%)
Mild 1,717 (28.6%)
Moderate 1,929 (32.2%)
Severe 395 (6.6%)
Back Pain Frequency, 77 (%)
Never 1,959 (32.7%)

Aging Ment Health. Author manuscript; available in PMC 2022 April 01.

Page 14



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Mu et al. Page 15

Rarely 1,096 (18.3%)
Some of the Time 2,084 (34.8%)
Most of the Time 577 (9.6%)
All of the Time 278 (4.6%)

Moderators M (SD)
National Subjective Social Status, M (SD) 7.2(1.7)
Community Subjective Social Status, M (SD) 6.9(1.7)

Note. M= Mean; SF-12 = 12-item Short Form Health Survey; IADL = Instrumental Activities of Daily Living.
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Moderation of national or community subjective social status on the relationship between back pain and SF-12
mental component summary.

National Subjective Social Status

Back Pain Severity

Back Pain Frequency

Variables Beta[95% CI] p Variables Beta [95% CI] p
Intercept 54.88 [50.05, 59.70] <.001 | Intercept 55.06 [50.23,59.89] | <.001
No Pain - - Never - -
Mild Pain 0.06 [-0.58. 0.70] .85 Rarely 0.43[-0.27,1.13] .23
Moderate Pain -0.33 [-1.06, 0.40] 37 Some of the Time 0.06 [-0.64, 0.77] .86
Severe Pain -2.20[-3.22,-1.18)] | <.001 | Most of the Time -0.67 [-1.61, 0.27] .16
National SSS 0.14 [-0.04, 0.31] A3 All of the Time -1.41[-2.59, -0.23] .02
SSS*(Mild) 0.12 [-0.14, 0.38] 37 | National SSS 0.14 [-0.03, 0.32] 11
SSS*(Moderate) 0.34 [0.10, 0.59] 006 | SSS*(Rarely) 0.25 [-0.05, 0.54] 10
SSS*(Severe) 0.77 [0.36, 1.17] <.001 | SSS*(Some of the Time) 0.25 [0.0007, 0.49] .05
-- SSS*(Most of the Time) 0.47 [0.13, 0.82] .007
-- SSS*(All of the Time) 0.33[-0.12,0.77] 15
Community Subjective Social Status
Back Pain Severity Back Pain Severity

Variables Beta [95% ClI] p Variables Beta[95% ClI] p
Intercept 54.45[49.62,59.28] | <.001 | Intercept 54.60 [49.76, 59.44] | <.001
No Pain - - Never - -
Mild Pain -0.07 [-0.71, 0.57] 83 | Rarely 0.39 [-0.31, 1.09] 28
Moderate Pain -0.49 [-1.22,0.24] .18 Some of the Time -0.001 [-0.71, 0.70] 1.00
Severe Pain -1.93[-2.96, —0.90] | <.001 | Most of the Time -0.57 [-1.52, 0.37] .23
Community SSS | 0.01[-0.17, 0.19] 88 | All of the Time -1.05 [-2.24, 0.14] .08
SSS*(Mild) 0.23 [-0.03, 0.48] .08 | Community SSS 0.01[-0.17, 0.19] .90
SSS*(Moderate) 0.26 [0.02, 0.50] .04 | SSS*(Rarely) 0.16 [-0.14, 0.45] 30
SSS*(Severe) 1.33[0.90, 1.75] <.001 | SSS*(Some of the Time) 0.28 [0.04, 0.52] 02
- SSS*(Most of the Time) 0.58[0.24,0.92] | <.001
- SSS*(All of the Time) 0.92[0.48, 1.35] <.001

Note. Table 2 includes all estimates of interaction terms with categorical back pain. Adjusted model controls for site of study, age, education,
race/ethnicity, marital status, global cognition, and number of instrumental activities of daily living that require assistance, body mass index,

activity score, presence of comorbidity, self-reported physical health, back pain severity or frequency; SSS = Subjective Social Status; Cl =

Confidence Interval.
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