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ARTICLE INFO ABSTRACT

Keywords: The aim of this study was to examine associations between selected physical functional limitations related to
Anxiety performing daily activities and psychological distress. We also aimed to investigate if these associations vary
Depression across age (moderation), and to explore pain, sense of mastery and social support as potential moderators and

Moderation analysis

mediators. The study was based on pooled data from two rounds (2008 and 2012) of a Norwegian nationally
Mediation analysis

representative cross-sectional health survey (N = 8520) including individuals aged = 16 years (Age groups =
16-44 and = 45 years). Physical functional limitations comprised decreased ability to: i) climb stairs, ii) carry
objects, or iii) both. Psychological distress was measured as anxiety and depressive symptoms occurring sepa-
rately or in combination (CAD). Of respondents reporting physical functional limitations, 8-14% reported de-
pressive symptoms, 5-7% anxiety symptoms, and 13-28% reported CAD. Physical functional limitations were
significantly associated with all three forms of psychological distress, particularly among individuals 16-44
years, and were more strongly related to CAD than to anxiety or depression occurring separately. The association
with CAD was twice as strong when both types of physical functional limitations were present. Pain, sense of
mastery and social support were significant modifiers of depression, whereas all three were significant mediators
of the relationship between physical functional limitations and anxiety, depression and CAD. Sense of mastery
mediated the relationship between physical functional limitations and CAD, but most strongly among those
16-44 years. Social support was only a significant mediator among those > 45 years. Close associations between
physical functional limitations and psychological distress highlight special needs among individuals experien-
cing daily functional limitations. The results also suggest that pain, low social support, and low sense of mastery
may contribute to aggravate psychological distress.

Introduction functional mobility and strength. There is an important distinction

between basic functional limitations and reduced discretionary leisure

The World Health Organization (WHO) (2013) has estimated that
2.2-3.8% of people worldwide, aged 15 years and older, have sig-
nificant difficulties in performing daily activities due to loss of physical
function. Prevalence estimates indicate that as many as 16% of the US
population between the ages of 18 and 44 have at least one functional
disability (Courtney-Long et al., 2015). The prevalence estimates in-
crease with age, and are reported to be 26% among individuals aged
45-64 and 36% among those 65 years and older in the same US sample
(Courtney-Long et al., 2015).

Functional limitations are commonly defined as restricted ability to
perform necessary daily tasks like carrying and walking, which require

activities (Parmelee, Harralson, Smith & Schumacher, 2007). Ability to
function physically on a daily basis — and in a satisfactory way, is im-
portant to mental health (Christensen, Doblhammer, Rau & Vaupel,
2009; Schnittker, 2005; Verbrugge and Jette, 1994). Functional lim-
itations might lead to mental health problems (Chen et al., 2012), and
mental health problems may increase the complexity, challenges, and
difficulties for individuals with functional limitations (Kojima, 2012;
Raphael, Schmolke & Wooding, 2005). Despite the large scientific lit-
erature on the interrelationship between somatic and mental health
(Lenze, 2001; Nosek, Hughes & Robinson-Whelen, 2008; Scott et al.,
2007), and the importance of physical daily functioning to mental
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health, relatively few studies have investigated the relationship be-
tween physical functional limitations and mental health. The few stu-
dies that are published to date have focused on the elderly (Lee et al.,
2012; Lenze, 2001; Muramatsu, Yin & Hedeker, 2010; Stegenga et al.,
2012; Suttajit et al., 2010) and shown that the relationship between
physical functional limitations related to carrying and squatting and
depressive symptoms, are stronger than those resulting from difficulties
related to standing, running, and climbing stairs, although all limita-
tions are significantly associated (Lee et al., 2012). Among younger
individuals, functional limitations associated with arthritis and lower
limb injury (such as problems walking, carrying, etc.) have also been
shown to be related to psychological distress (McCarthy et al., 2003;
Shih, Hootman, Strine, Chapman & Brady, 2006). Although the re-
lationship between functional limitations and mental health problems is
complex and is most likely bidirectional, longitudinal evidence suggests
that disability often precedes depression (Chen et al., 2012).

Several factors, and perhaps most notably pain, sense of mastery
and social support, might moderate or mediate the association between
physical functional limitations and mental health, but such moderation
and mediation mechanisms are scarcely investigated. Pain is well
known to be associated with psychological distress (Bair, Robinson,
Katon & Kroenke, 2003; Campbell, Clauw & Keefe, 2003; Currie and
Wang, 2004; McWilliams, Cox & Enns, 2003; Parmelee et al., 2007). To
examine the impact of functional limitations on psychological distress,
it is important to separate the impact of functional limitations from that
of pain. Functional limitations are not always associated with pain,
either because pain is under control (e.g., through medication), or due
to lack of pain (Ramage-Morin and Gilmour, 2010). In this paper, we
thus discuss a possible moderator and mediator role of pain.

Some studies have reported associations between physical func-
tional limitations and pain on the one hand and between pain and
psychological distress on the other (Alschuler, Theisen-Goodvich, Haig
& Geisser, 2008; Ramage-Morin and Gilmour, 2010). However, to date,
few have studied the relationship between pain, daily functioning and
mental health thoroughly (Jensen, Moore, Bockow, Ehde & Engel,
2011). The only study known to us, by Parmelee et al. (2007), reported
pain to mediate the relationship between basic functional limitations
associated with osteoarthritis and depression. This mediator role was
complete, eliminating any significant direct relationship between
functional limitations and depression (Parmelee et al., 2007). More
studies have examined functional limitations as mediators between
pain and depression, but with mixed results. Some studies have shown
the relationship to be not significant (Geerlings, Twisk, Beekman, Deeg
& van Tilburg, 2002; Parmelee et al., 2007; Wang, Jayasuriya, Man &
Fu, 2012), whereas others have indicated significant associations (al-
beit with cancer patients, and not those with functional limitations),
with the association shown to be strongest among the youngest patients
(Dickens, Jayson, Sutton & Creed, 2000; Williamson, 2000).

Sense of mastery is also likely to moderate or mediate the association
between functional limitations and psychological distress. Sense of
mastery refers to whether individuals feel they are able to influence
important outcomes in their lives. A moderator role can be envisioned
in which sense of mastery buffers the direct association between func-
tional limitations and mental health. However, a mediator role can also
be envisioned where the indirect pathway via sense of mastery explain
much of the relationship between functional limitations and psycho-
logical distress. In the latter case, functional limitations must have a
significant impact on sense of mastery, which in turn must be directly
associated with psychological distress. The direct pathway must be
significantly changed upon addition of the mediator (e.g., sense of
mastery). Functional limitations have previously been shown to be in-
dependently associated with sense of mastery (Yang, 2006). As de-
scribed for pain, sense of mastery is also known to be independently
associated with mental health (Ross and Mirowsky, 2013). High sense
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of mastery is commonly associated with both better mental and phy-
sical health, as well as improved overall functioning in life (Lavikainen,
Fryers & Lehtinen, 2006; Taylor and Stanton, 2007), and a significant
negative association has been reported for sense of mastery and epi-
sodes of major depression (Ross and Mirowsky, 2013). Jang, Haley,
Small, and Mortimer (2002) have previously reported sense of mastery
to moderate the relationship between functional disability and de-
pression. However, in another study (Yang, 2006), a mediator, but not
moderator role of mastery was reported for the same association (i.e.,
functional limitations and depression). Functional limitations and de-
pression were more highly correlated among individuals reporting low,
rather than high, sense of mastery (p < 0.001). It is possible that high
levels of mastery lead to better management of health-related problems
and more effective mobilization of personal resources and coping
strategies, as has been observed in the elderly (Jang et al., 2002).

Another important factor in the relationship between functional
limitations and psychological distress may be social support. Physical
functional limitations may, for example, lead to isolation and lone-
liness. Low social support may thus mediate the relationship between
functional limitations and psychological distress. Social support is
commonly referred to as a person’s perception of being loved, cared for,
and valued by others (Lavikainen et al., 2006; Taylor and Stanton,
2007; Thoits, 2011). Social support tends to make people less vulner-
able to negative emotional conditions, more likely to participate in
health-promoting activities and social events, as well as to provide a
network for help and practical assistance when needed (Myers, 2000;
Thoits, 2011; Umberson and Montez, 2010). Perceived social support
may also increase feelings of self-esteem and self-worth, which in turn
may lead to emotional well-being (Jang et al., 2002; Thoits, 2011). Lack
of social support was found to act as a mediator in the relationship
between diagnosed physical impairments (i.e., sensory and amnestic
impairments) or functional limitations and psychological distress
among the elderly in a previous Norwegian study (Bgen, Dalgard &
Bjertness, 2012; Yang, 2006). Social support has also been identified as
an important buffer (moderator) against psychological distress (Ehsan
and De Silva, 2015; Kawachi and Berkman, 2001). Social support,
through its ability to increase proactive coping, has been shown to
significantly moderate psychological distress through a weakening of
the association between physical impairment and depression in the
elderly (Greenglass, Fiksenbaum & Eaton, 2006). Additionally, high
levels of social support are associated with less pain and better physical
functioning (Jensen et al., 2011). Thus, whereas high social support can
be beneficial for health-related outcomes, low social support is asso-
ciated with increased risk for compromised health and physical func-
tioning (Gazmararian, Baker, Parker & Blazer, 2000).

The primary aim of this study was to explore the association be-
tween physical functional limitations and psychological distress.
Additionally, we examined the potential moderator and mediator role
of pain, sense of mastery, and social support. Previous research in this
area has primarily focused on the elderly. In this study, we therefore
explore these associations in different adult age groups. Analyses are
based on a large regularly repeated Norwegian health survey including
individuals aged 16 years or older (N = 8520). The sample is nationally
representative and covers pooled data from two survey rounds (2008
and 2012). Functional limitations include difficulties with carrying
objects and/or climbing stairs. Our main hypotheses were that diffi-
culties in performing everyday tasks are related to greater psychological
distress. We further postulated that this relationship is at least partly
associated through an alternate pathway (mediator) of pain. Further,
the psychosocial parameters sense of mastery and social support were
postulated to act as either mediators or moderators. Finally, it was
hypothesized that these relationships would be equally relevant for
both the younger and the older populations.
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Methods
Design and study population

We used pooled data from two rounds (2008 and 2012) of the
regularly repeated Survey of Living Conditions conducted in Norway by
Statistics Norway (SN). Both surveys consisted of a personal interview
by either telephone or visitation, followed up by a postal questionnaire.
In total 10,000 individuals aged 16 and older were randomly selected
each survey year. Additional demographic information was obtained
from national population registers and the sample was found to be re-
presentative for the age, gender, and regional distribution of the
Norwegian population. The response rate for the gross sample (inter-
view and the postal questionnaire) was 46.5% in 2008 and 41.1% in
2012. Data from 2008 and 2012 were merged into a single dataset to
increase the sample size and statistical power (N = 8520).

Ethics

The Survey of Living Conditions for 2008 and 2012 was approved
by the Regional Ethics Committee (REK) prior to the data collection.
Participation was voluntary and the data were treated anonymously.
The Norwegian Social Science Data Service (NSD) granted the present
study access to the data.’

Measures

The dependent variable psychological distress was measured by the
Hopkins Symptom Checklist (HSCL-25) (Derogatis, Lipman, Rickels,
Uhlenhuth & Covi, 1974) which was included in the postal ques-
tionnaires. The HSCL-25 is commonly used as a self-report tool for
identifying common mental health problems. HSCL-25 contains 25
items, including 10 items related to anxiety (HSCL-a) and 15 items
related to depression (HSCL-d) which may be used as separate sub-
scales. Responses are given on a scale from 1 = “not troubled” to 4 =
“extremely troubled”. According to convention, a mean score equal to
or greater than 1.75 indicates elevated risk for clinical anxiety or de-
pression (Sandanger et al., 1998). For both subscales (i.e., HSCL-a and
HSCL-d), we used this standard cut-off value to indicate high symptom
levels (Winokur, Winokur, Rickels & Cox, 1984). As anxiety and de-
pression tend to co-occur (Pollack, 2000), we combined the scores into
four categories, reflecting 0 = no symptoms of anxiety or depression, 1
only anxiety symptoms (> 1.75), 2 = only depressive symptoms (>
1.75), and finally 3 comorbid anxiety and depressive symptoms
(CAD; both subscales > 1.75). Cronbach’s alpha for the full scale was
0.92, and for the HSCL-a and HSCL-d subscales, alphas were estimated
to 0.82 and 0.89, respectively.

The exposure variable was physical functional limitations, restricted
due to data availability, to the difficulties in functioning approach. In
accordance with recommendations from the WHO (2011), the “diffi-
culties in functioning approach” (“A restriction or inability to perform
an activity in the manner or within the range considered normal”) is
favored over an “impairment approach” (“Any temporary or permanent
loss or abnormality of a body structure or function”) to measure the
extent of functional limitations (Barbotte, Guillemin & Chau, 2001;
WHO, 2011). Data on functional limitations were retrieved from the
interview section of the surveys and assessed by two separate items. The
first item dealt with whether or not the respondent had difficulties
climbing up and down one floor of stairs without any rest. The second
item asked whether the respondent had difficulties carrying a 5kg
object for more than 10 m. The difficulties should have lasted six

1 Data is organized and made available anonymously by Norwegian Social Science Data
Services (NSD). Neither SN nor NSD are responsible for data analysis or interpretations
presented here.
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months or more, and be present even with the use of assistive devices.
The response alternatives were “yes” and “no” for both items. We
combined responses to the two items into one variable with the cate-
gories 0 = “no difficulties”, 1 “difficulties walking stairs”, 2 =
“difficulties carrying”, and 3 = “difficulties with both walking stairs
and carrying”. For the mediation analysis, this variable was recoded to
include three groups: 0 = “no difficulties”, 1 = “one difficulty”, and 2
= “both difficulties present simultaneously”.

Pain was indicated by two questions: i) “Do you have bodily pain”
(yes/no) and ii) “During the past four weeks, how often have you used
the following drugs?” In the latter, the use of pain medication either
with or without prescription were among the choice of drugs (response
alternatives: 0 = “not used over the last four weeks”; 1 = “weekly, but
not daily”; 2 = “at least every week”; and 3 = “daily”. The two al-
ternatives of using pain medication with, or without prescription were
combined. We constructed a new variable based on these two sources of
information (0 = neither pain nor use of pain medication, 1 = either
pain, but no medication use; or no pain, but pain medication use, and 2
= pain and use of medication).

Information on sense of mastery was obtained from the postal
questionnaire. Sense of mastery was measured with a five item version
of Pearlin and Schooler’s (1978) Mastery Scale (i.e., the perceived
constraint facet of the scale). The five statements were: “I have little
control over the things that happen to me”, “There is really no way I can
solve some of the problems I have”, “There is little I can do to change
important things in my life”, “I often feel helpless in dealing the with
problems of my life” and “I sometimes feel like a piece in the game of
life” (five response alternatives: 1 = “strongly agree” to 5 = “strongly
disagree”). The sum scores were used in the analyses (range 5-25).
Cronbach’s alpha was estimated to 0.84 in the current sample.

Information concerning social support was a part of the interview
section of the survey. Social support was measured with the Oslo Social
Support Scale (0SS-3) (Meltzer, 2003). This measure contains three
items reflecting different dimensions of perceived social support; “How
many people are so close to you that you can count on them if you have
serious personal problems?” (1 = “none”, 2 = “1 or 2”; 3 = “3-5”%; 4 =
“54 ), “How much concern do people show in what you are doing?” (1
“much interest”, 2 = “some interest”, 3 = “neither much or little
interest”, 4 = “little interest”, and 5 = “no interest”) and “How easy is
it to get practical help from neighbors if you should need it?” (1
“quite easy”, 2 = “easy”, 3 = “neither easy or difficult”, 4 = “diffi-
cult”, and 5 = “very difficult”). The items were summed, giving a total
score ranging between 3 and 14 (Dalgard et al., 2006; Lavikainen et al.,
2006).

Information on age and gender was retrieved from national regis-
ters. Age was treated as a continuous variable when included as a
confounder. To explore differences over periods in the life span, the age
variable was grouped into three time periods, young adult (16-44
years), middle age adult (45-66 years), and elderly (= 67 years). When
dichotomized for the mediation analyses, to have a relatively balanced
sample size in each group, the groups were defined as 16-44 and = 45
years. Information on level of education was obtained from the
Norwegian population register and categorized into three educational
levels; low (i.e., elementary and middle school/up to 9 years of edu-
cation), medium (i.e., completed secondary high school or one year of
university studies) and high (i.e., holding a bachelor or higher uni-
versity degree). Family size was also obtained from the Norwegian
population register and had two classifications. The classifications
were, either having only 2 family members or having a family size that
differed from 2 members. Self-rated health was selected as a proxy
measure to adjust for chronic disease. It was used as a confounder and
measured by a single question: “How do you evaluate your health in
general?” with five response alternatives from very good to very bad.
The variable was simplified to 3 categories: 1 = “very good/good”, 2 =
“neither good nor bad”, and 3 = “bad or very bad”.
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Data analysis

All analyses were conducted using SPSS version 23. Preliminary
exploratory analyses, revealed Tolerance and VIF values that did not
violate the multicollinearity assumption (Tolerance values were above
0.889 and VIF values beneath 1.124) (Pallant, 2013). In all analyses,
data were weighted separately for each of the two survey years to ac-
count for dropout using information on gender, age, level of education,
and family size from national registers. Individuals with under-
represented characteristics (i.e., gender (male)), age (age groups 16-24,
25-44 and = 80 years), level of education (lowest levels through high
school), and family size (having only 2 family members as opposed to
different from 2) were weighted heavier than those with over-
represented characteristics (Lillegard, 2009).

Differences in prevalence were tested for significance using the z-
test, and differences in the means using t-tests. Column means (t-tests)
were compared for equality, pairwise between the three different age
group categories. Column proportions (z-tests) were similarly tested
using pairwise comparisons of the equality of the column proportions
(%) for the three different age group categories. The p values of the tests
were adjusted using the Bonferroni method. An alpha level of 0.05 was
used for all tests.

Moderation and mediation analyses were prominent analyses in this
study. Moderation measures if the significant relationship between the
independent variable (in this case functional disability) and the de-
pendent variable (mental health problems) is modified by a third
parameter, the moderator. This is studied by first examining if the in-
teraction term between the moderator and the independent variable is
significant, and then examining the subsequent differences in the as-
sociation of the independent and dependent variable at different levels
of the moderator. Moderation in this study was assessed using model 1
of the PROCESS module (Hayes, 2013).

Mediation, on the other hand, attempts to determine if the re-
lationship between the independent and dependent variable is better
explained by their relationship to a third variable, the mediator. In
these analyses, there is a direct and an indirect effect. Baron and Kenny
(1986) were the first to propose actual conditions that need to be met
for a variable to be considered as a mediator. These include for the case
of consistent mediation models, four steps: 1) a significant association
between independent and dependent variable, 2) a significant asso-
ciation between the independent variable and the mediator, 3) a sig-
nificant association between mediator and dependent variable, and 4) a
significant decrease in the association between independent and de-
pendent variable when the mediator is added to the analyses. These
methods have been refined and developed by Hayes, and implemented
in the module PROCESS (Hayes, 2013). In addition, there exists a fur-
ther model of mediation, the inconsistent mediation model, where the
direct effect of the independent variable is strengthened instead of re-
duced, with the addition of the mediator. This model is called sup-
pression, and indicates that much of the variation in the independent
variable is associated with the mediator (MacKinnon, Krull &
Lockwood, 2000).

The preliminary analysis of mediation was a hierarchal logistic re-
gression analysis. Since the data were weighted to account for dropout,
analyses were performed with the complex sample module in SPSS that
adjusts the standard errors for the modified sample size (Osborne,
2011). The results were reported as odds ratios (OR) with 95% con-
fidence intervals (CI). The three subscales of the HSCL-25 (anxiety,
depression, and CAD) were entered as dependent variables in separate
analyses. The analyses were adjusted for self-rated health as well as age,
gender, survey year, and level of education. In step one, functional
limitations were added as a categorical variable with “no functional
difficulties” as reference group. Each of the mediating variables was
entered separately in step two. In order to give a first impression of the
existence of mediation, the OR and CI for functional limitations were
compared between step one and step two to indicate if addition of the
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given mediator decreased the OR, or the association between the in-
dependent variable (i.e., functional limitations) and the dependent
variables.

Three variables were used as mediators: 1) pain; 2) sense of mastery
and 3) social support. The mediation analyses were performed by en-
tering all three mediators simultaneously using the PROCESS module in
SPSS (model 4) (Hayes, 2013). The logistic regression option in the
PROCESS module was chosen since the outcome variable CAD was di-
chotomous. The PROCESS module provides 76 models to choose from,
whereas model 1 is pure moderation of 1 moderator, and model 4 is pure
mediation of 1-6 mediators. Mediation was tested for significance for the
total pathway, and for the indirect pathway using the bootstrap method
and finally the Sobel test — all provided in the PROCESS module. As the
PROCESS module cannot handle weighted data, unweighted data were
used in these analyses. Since mediation analyses (here a form of logistic
regression) of weighted and unweighted data may differ, robustness was
tested using logistic regression with and without weights. Weighted data
were analyzed using logistic regression analyses in complex samples,
whereas non-weighted data were analyzed using regular logistic regres-
sion analyses. Each of the independent variables and each of the media-
tors were tested, and the results indicated no major differences in either
betas or the resulting significance tests.

A moderating role of age for the analysis of the mediating model
was also tested using PROCESS. If age was found to be a significant
moderator of the relationship between functional limitations and co-
morbid anxiety and depression, the mediation analyses would be re-
peated for the two age groups (i.e., 16-44 and = 45 years).

Results
General characteristics

Table 1 shows the weighted prevalence of psychological distress and
physical functional limitations, along with descriptive statistics for the
moderator/mediator variables and socio-demographic information for
the three age groups. The overall prevalence of anxiety symptoms,
depressive symptoms, and CAD were 3.2%, 6.1% and 6.8%, respec-
tively. There were significant differences in prevalence estimates in the
three age groups, with generally lower prevalence in older age groups.
A relatively low percentage (7.4%) reported functional difficulties, and
of those, 2.9% reported having difficulties with carrying, 2.1% with
climbing stairs, and 2.4% with both carrying and climbing stairs. A
higher proportion of those over 66 years reported both forms of func-
tional difficulties. Among the youngest individuals, a higher proportion
reported no bodily pain or use of pain medication. However, there was
no significant differences in pain levels in those between 45 and 66
years or those 67 or older. As many as 10-11% in these age groups both
experienced pain and took pain medication. Levels of sense of mastery
and social support were lower in those over 66 years. Overall, about
80% reported their health to be good or very good, but the proportion
was higher in the youngest age group.

As shown in Table A.1 and Fig. A.1 in the Appendix A, the per-
centage reporting psychological distress (particularly depressive pro-
blems and CAD) was higher in those reporting physical functional
limitations, with the prevalence of CAD being particularly high (28%)
among those reporting both functional limitations. This was especially
true for the youngest population. The proportion reporting pain or use
of pain medication were significantly greater among individuals re-
porting both forms of functional limitations. However, there were sig-
nificantly more with pain/use of pain medication among those with
problems carrying (31%) than with problems climbing stairs (18%).
Individuals reporting functional limitations also reported lower mastery
and social support. Additionally, one observes a similar degree of CAD
with poor health as seen with functional limitations. This difference is
most evident among those 44 years or less (Table A.2 and Fig. A.2 in the
Appendix A).
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Table 1
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Prevalence (%) or mean of sample characteristics as a function of age groups (Weighted N = 17,686-18,720).

Age (years)

16-44 45-66 = 67 Total
Psychological distress None 81.4, 85.8;, 87.7. 84.0
Anxiety alone 3.6, 2.6y 3.0.p 3.2
Depression alone 6.9, 5.4y 5.1, 6.1
Comorbid Anxiety and Depression 8.0, 6.2, 4.1, 6.8
Physical functional limitations None 97.1, 92.9, 77.1. 92.6
Climbing stairs 0.6, 1.7y 7.8 2.1
Carrying 1.4, 3.2 7.5¢ 2.9
Climbing stairs and carrying 1.0, 2.2, 7.6 2.4
Self-rated health Good/Very good 85.7, 75.3p 68.6. 79.3
Neither good or bad 10.3, 15.5; 19.5. 13.6
Bad/Very bad 4.0, 9.2, 11.9. 7.1
Gender Male 52.2, 51.0, 44.6,, 50.6
Female 47.8, 49.0, 55.4y 49.4
Education Low 30.9, 23.64, 38.6, 29.5
Medium 38.6, 46.6 44.7y 42.5
High 30.6, 29.8, 16.7y 28.0
Survey year 2008 49.3, 47.8.1 45.2y, 48.1
2012 50.7, 52.2,p 54.8, 51.9
Pain No pain or pain medication 75.5, 64.5;, 65.2;, 70.1
Pain but no medication, or no pain but medication 18.5, 25.14, 24.3,, 21.7
Both pain and pain medication 6.0, 10.4, 10.5; 8.2
Sense of mastery Mean(SE) 14.7.(0.04) 14.9,(0.05) 13.5.(0.09) 14.6(0.03)
Social support Mean(SE) 12.1,(0.02) 11.8,(0.03) 11.1.(0.04) 11.8(0.02)

Note: Values in the same row not sharing the same subscript are significantly different at p < 0,05 in the two-sided test of equality for column proportions. Cells with no subscript are not

included in the test. Tests assume equal variances.
Logistic regression analyses

Table 2 shows the association between functional limitations and
psychological distress when controlling for self-rated health, gender,
educational level, survey year and age. All three groups of functional

Table 2

The association (odds ratio) between physical functional limitations and anxiety, de-
pression or both (CAD) before or after inclusion of pain, sense of mastery (SM) and social
support (SS) as analyzed by hierarchal regression (OR with 95% confidence interval).
(Weighted-N = 17,278).

Weighted  Physical functional limitations

sample

size W-N
Difficulties Difficulties Difficulties climbing
climbing stairs carrying stairs and carrying
339 507 428

Anxiety symptoms

Step 1 1.67[0.77-3.611%%  1.56[0.72-3.401"° 2.49[1.23-5.04]"
Step 2 Pain  1.91[0.82-4.49]™%  1.34[0.75-2.43]"S 1.98[0.85-4.58]"%
Step 2SM  1.75[0.77-3.96]™°  1.63[0.72-3.69]"S 1.86[0.86-4.011"%
Step 2 SS 1.72[0.79-3.401%%  1.63[0.75-3.54]"° 2.51[1.19-5.291"

Depressive symptoms

Step 1 1.92[1.13-3.27]" 1.40[0.82-2.39]™° 3.07[1.95-4.83]"""
Step 2 Pain  2.26[1.28-3.99]1""  1.35[0.75-2.43]"" 3.59[2.07-4.64]""
Step 2 SM  1.72[0.95-3.12]™  1.17[0.60-2.30]"% 1.76[0.98-3.16]™°
Step 2 SS 1.86[1.07-3.24]" 1.22[0.69-2.14]NS 2.70[1.67-4.34]"""

Comorbid Anxiety and Depressive symptoms

Step 1 2.63[1.44-4.79]"  3.24[2.10-5.02]""" 6.43[3.90-10.59]"""
Step 2 Pain  3.30[1.69-6.45]"""  2.13[1.30-3.50]"" 4.64[2.68-8.04]"""
Step2SM  2.20[1.10-4.39]" 2.38[1.30-4.37]"" 3.00[1.61-5.64]"
Step 2 SS 2.32[1.22-4.40]" 2.53[1.58-4.05]""" 5.20[3.14-8.611"""

Gender, age, education level, self-rated health and year, were controlled for in all blocks.
Pain or pain medication, sense of mastery (SM) and social support (SS) were added in
separate analyses in block 2.

All data were weighted and the analyses were performed using the module complex
samples.

Note: S = significant; NS = non-significant. Significance: p < 0.05 = *; p < 0.01 = **;
p < 0.001 = ***,
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limitations were significantly associated with psychological distress in
terms of CAD. The association was especially strong for those reporting
difficulties with both carrying and climbing stairs. Difficulties climbing
stairs, and the two limitations combined, were also significantly asso-
ciated with depressive problems occurring independently, whereas
anxiety was only significantly related to combined functional limita-
tions. This suggests increased severity of psychological distress with
increased severity of physical functional limitations. Entering sense of
mastery in Step 2 reduced the OR for depression and CAD - for all three
forms of functional limitations. These declines in ORs indicate that
sense of mastery may mediate the association between functional lim-
itations and CAD. Adding pain led to increased ORs for difficulties
climbing stairs for both depressive symptoms and CAD, and for com-
bined functional limitations for depressive symptoms. This indicates
that much of the variation associated with functional limitations was
associated with pain, hence a suppression mediation effect. There was a
standard mediation effect of pain, as indicated by reduced association
between combined functional limitations and CAD. The introduction of
social support to the model resulted in reduced ORs for depressive
symptoms and CAD.

Moderation analyses

The moderator analyses (model 1 in PROCESS) showed mixed re-
sults as seen in Table 3. Pain was only a significant modifier for de-
pression. By contrast, sense of mastery moderated the relationship be-
tween functional limitations and both depression and CAD. Finally,
social support was only a significant modifier for depression.

Mediation analyses

The mediator analysis (Table 3) (model 4 in PROCESS), showed that
pain (pain and/or use of medication) and sense of mastery significantly
mediated the relationship between functional limitations and all three
mental health outcomes. The indirect effect of social support was only
significant for depression and CAD. For CAD, the indirect pathway
showed a significant positive relationship between physical functional
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Table 3

Results of moderator and mediator analyses (models 1 and 4, PROCESS) for the three
parameters pain, sense of mastery and social support, in the association between in-
creasing functional limitations and the three measures of psychological distress, anxiety,
depression and comorbid anxiety and depression (CAD). For moderator analyses sig-
nificance level of interaction term is provided, and for mediator analyses indirect and
direct effect estimates.

Psychological distress

Effect Anxiety Depression CAD

N = 6818 N = 7032 N = 7024
Moderator Analyses (Significance level)
Pain 0.060 0.016 0.194
Sense of mastery  0.269 0.004 0.000
Social support 0.836 0.015 0.816
Mediation analyses (Effect estimator(SE))
Direct 0.08(.12)N¢ 0.07(.09)NS -0.00(.10)"¢
Indirect
Pain 0.08(.02

Sense of mastery
Social support

0.07(.02)
-0.02(.01)N

0.02(.01)* 0.03(.01)**

Analyses controlled for gender, age, self-rated health and year. p<0.05 = *;
p <0.01=%**p < 0.001 = ***,

limitations and pain, and a negative relationship with sense of mastery
and social support. The reverse was seen in the relationship between
each of the mediators and CAD. All relationships were highly significant
(p < 0.001) (data not shown). The indirect pathways, when testing for
mediation of all three parameters simultaneously, accounted for all the
variation, as the direct pathway was reduced to non-significance for
anxiety, depression and CAD. These results confirm the results from the
logistic regression analyses for pain and sense of mastery, and indicate
complete mediation. Thus, the association between psychological dis-
tress observed in those with functional limitations is mostly explained
through pain as well as reduced sense of mastery and low social sup-
port. The reverse scenario, in which pain is the independent variable
and functional limitations the mediator, was tested and found to be
non-significant (data not shown).

Moderation of mediated association

Moderator analysis (model 1 in PROCESS), on the other hand
showed a significant moderator role for age in the relationship between
functional limitations and CAD (data not shown).

Since age was a significant modifier, the mediator roles of pain, sense
of mastery and social support were also tested separately in the two age
groups. To test if these indirect and direct pathways differed across age,
the analyses were repeated for the age group 16-44 years and = 45 years.
The results (Fig. 1) indicated that the relationship between physical
functional limitations and pain was twice as strong in the younger age
group, and the associations between functional limitations and sense of
mastery and social support were three times as great. The relationship
between pain and CAD, although significant in both age groups, was only
slightly higher in the younger. Similarly, the negative association between
sense of mastery and CAD was 25% higher in the younger group. The
relationship between social support and CAD was not significant in the
younger group. There was no direct relationship between physical func-
tional limitations and CAD in either age group.

Discussion

This cross-sectional study examined the association between phy-
sical functional limitations and psychological distress using a large and
representative sample of the Norwegian population. Additionally, the
moderating and mediating roles of pain, sense of mastery and social
support, were investigated.
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Pain or
Pain medication

B = 0.38(0.05)*** B= 0.66(0.14)***

Physical B =-0.02(0.34)Ns
Functional f— — CAD
Limitations \
i =- NS
B =-0.74(0.17)*** Social B =-0.08(0.05)
support
B=-197(0.35)""
B =-0.44(0.03)***
Sense of
mastery

Subpopulation 16-44 yrs (N = 2903)
Sense of mastery = 0.86(0.25) S Pain = 0.25(0.08)S
Social support = 0.06(0.05) NS

Indirect effect:

Sobel test: Sense of mastery = *** Pain = ***
Social support = NS
Pain or
B =0.20(0.03)*** pain medication \\ B =0.72(0.12)***
/ \\

Physical | / B=-0.09(0.17)" N o
Functional K— - //7
Limitations - PV

/\ | social | " //\ B=-0.11(0.04)
B=-0.45(0.09) "**~ support Y,
N /
/
B=-0.69(0.18)** B=-0.35(0.02) ***
Sense of
mastery

Subpopulation 45+ yrs(N = 4121)
Sense of mastery = 0.24(0.08) S Pain = 0.14(0.04)S
Social support =0.05(0.02) S
Sense of mastery = ***
Social support = *

Indirect effect:

Sobel test: Pain =

Fig. 1. Indirect (mediation) or direct association between the physical functional lim-
itations and comorbid anxiety and depression (CAD) by pain, sense of mastery and social
support in two age groups (age is moderator); those 44 and younger (16-44 years, upper
panel) and those 45 years and older (lower panel). Gender, age, survey year and self-rated
health were controlled for. Pain, sense of mastery (SM) and social support (SS) were
added simultaneously. All data analyzed using model 4 of the PROCESS module.
Significance for the 3 indirect effects were examined using bootstrapping/Sobel test.
Note. S = significant; NS = non-significant. Significance: p < 0.05 = *; p < 0.01 = **;
p < 0.001 = ***,

A total of 7.4% of the respondents reported physical functional
limitations in terms of having answered “yes” to having trouble
climbing stairs, carrying 5kg weight, or both. These estimates are
higher than the prevalence estimates for physical functional limitations
reported globally (WHO, 2013), but may reflect differences in either the
type of difficulties or the severity of difficulties examined. The overall
prevalence for Norway in the WHO study was 4.3% (WHO, 2011). In
the current study, three percent of respondents between 16 and 44
years reported at least one physical functional limitation as compared
to 13% of those 67 years and older.

The present study indicates that having difficulties with everyday
activities, such as carrying and climbing stairs, is related to more anxiety
and depressive problems (controlling for self-rated health). The associa-
tions between comorbid anxiety and depressive problems and functional
limitations were not only consistently significant, but also greater than
those with anxiety or depression separately (Scott et al., 2007).

Our study also indicates that the association between having both
functional limitations (i.e.carrying and climbing stairs) and psychological
distress is not only significant but twice as high (3 = 6.4; p < 0.001) as
the association for either form of functional limitation alone (f = 2.6;
p < 0.01 for difficulties climbing stairs, and = 3.2; p < 0.001 for dif-
ficulties carrying). This suggests that the risk of developing psychological
distress increases when individuals have more than one form of functional
limitation. The prevalence of CAD was estimated to 27% among those
reporting combined functional limitations in the age group 45-66 years as
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compared to 19% among those reporting one functional limitation. The
respective prevalence estimates in the younger age group (16-44 years)
were 55% and 21%. Additionally, in the younger age group, higher pre-
valence of CAD was observed for those reporting difficulties with carrying
(38%), than those reporting difficulties climbing stairs (21%). This dif-
ference is supported by findings from a previous study by Lee et al. (2012)
who found difficulties carrying to be more closely related to depression
than having difficulties climbing stairs. The current study, however, in-
dicates that the probability of experiencing either depression or anxiety
(not comorbid) is not significantly different with either form of functional
limitation.

Moderation or mediation of primary association

This study explored three parameters as either moderator or med-
iators, namely pain, sense of mastery, and social support. None of these
parameters were modifiers of anxiety, all three were modifiers of de-
pression and only sense of mastery was a modifier of CAD. Pain and
sense of mastery showed a partial mediating effect for the association
between functional limitations and all three forms of psychological
distress. Social support did not mediate the relationship between
functional limitations and anxiety, but did with depression and CAD —
while controlling for gender, age, year of study and self-rated health.
The three mediators (pain, sense of mastery and social support) may
represent alternative pathways that may in part explain the association
with psychological distress. As described in the literature, all three
mediators are significantly associated with psychological distress (Bair
et al., 2003; Lavikainen et al., 2006; Ross & Mirowsky, 2013; Taylor &
Stanton, 2007; Thoits, 2011). However, all three are also significantly
associated with increased physical functional limitations.

Pain is a very important element, that often, although not always, is
present with physical functional limitations. Pain is associated with
psychological distress, especially depression, but also anxiety (Bair
et al., 2003; Campbell et al., 2003; Currie & Wang, 2004; McWilliams
et al., 2003; Parmelee et al., 2007). There have been three scenarios
proposed in the literature concerning the relationship between func-
tional limitations, pain and psychological distress: 1) functional lim-
itations are the independent variable, psychological distress the de-
pendent variable and pain the mediator, 2) pain is the independent
variable, psychological distress the dependent variable and functional
limitations the mediator, and finally 3) both pain and functional lim-
itations have independent association with psychological distress. The
current study confirmed a significant mediator role for pain in the as-
sociation between functional limitations and three forms of psycholo-
gical distress, and moderator role with depression. As such, our findings
corroborate findings of a mediator role for pain as reported by Parmelee
and colleagues on osteoarthritis (Parmelee et al., 2007). The reverse
scenario, where functional limitations are the mediator in an associa-
tion between pain and psychological distress, was not observed in this
study. Along with earlier research findings (Alschuler et al., 2008;
Banks & Kerns, 1996; Lakke, Wittink, Geertzen, van der Schans &
Reneman, 2012; Ramage-Morin & Gilmour, 2010), our study is thus in
line with the first scenario presented above and indicates that pain is
likely to be a major contributing factor to excess psychological distress
among individuals with functional limitations. The combined mod-
erator and mediator role of pain with depression, may partially explain
the disparate results reported in the literature. The association between
pain and depression, partially described through biopsychosocial
models, may result in increased disability as well as increased use of
health care systems (Bair et al., 2003; Campbell et al., 2003).

Sense of mastery is also an important factor, that relates both to
functional limitations and to psychological distress. High levels of
mastery could potentially play a preventive role in the development of
symptoms of psychological distress when faced with functional limita-
tions indicative of a moderator role. When individuals are faced with
limitations, it is conceivable that their feelings of mastery will be
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diminished suggestive of a mediator role.

This study confirmed a moderator role for sense of mastery on de-
pression and CAD, indicative of a buffering role. However, a significant
mediator role was likewise observed. A similar finding was described
earlier, also using Pearlin’s measure of sense of mastery (Yang, 2006).
We also found the expected negative association between sense of
mastery and psychological distress, as has been seen earlier (Ross &
Mirowsky, 2013). Sense of mastery partially mediated the association
between increased physical functional limitations and psychological
distress. Earlier reports describe a moderating influence (Jang et al.,
2002), although this is contested (Yang, 2006). Others report a clear
mediator relationship (Yang, 2006). Our data suggest that the re-
lationship between functional limitations and psychological distress is
both partly regulated through an independent pathway through sense
of mastery and through a moderation of the association. Reduced sense
of mastery resulting from functional limitations may in turn, lead to
increased psychological distress. This relationship was strongest in the
younger age group, emphasizing the need for health-related systems to
employ measures to promote mastery among individuals with func-
tional limitations, especially in those between 16 and 44 years.

Finally, physical functional limitations may result in individuals iso-
lating themselves more, and having more trouble in socializing, thus re-
ducing social support. Social support may promote coping behavior in
individuals with functional limitations. Although this study found only a
slight moderator role of social support with depression, it found a sig-
nificant mediator role, including both a decrease in social support with
more limitations, and a negative association between social support and
psychological distress. However, the mediator role of social support was
weaker than for sense of mastery and pain. The current study thus is
supported by the previous studies indicating social support as an im-
portant buffer (moderator) against psychological distress (Ehsan & De
Silva, 2015; Greenglass et al., 2006; Kawachi & Berkman, 2001).

Moderation of mediated association

A moderator role for age was indicated in this study. This finding
corroborates previously reported findings of higher levels of psycholo-
gical distress in younger individuals with combined physical functional
limitations (McCarthy et al., 2003; Schnittker, 2005; Shih et al., 2006).
Hence, mediation was examined separately across age groups (16-44 or
= 45 years).

Pain was a significant mediator in the relationship between func-
tional limitations and CAD in both age groups. The relationship be-
tween increased physical functional limitations and pain is substantially
stronger in the population 16-44 years than among those 45 or older,
indicating a moderator role of age on the mediator pain. Pain was
particularly strongly and significantly related to CAD. This association
was substantially greater among the younger (1644 years). A stronger
association between activity restriction and depression has also pre-
viously been observed in younger as opposed to older cancer patients
(Williamson, 2000).

Overall, our study also suggests that the association between func-
tional limitations and psychological distress is stronger, and the med-
iating role of sense of mastery is particularly important in the younger
age groups. These findings are in line with the theories proposed
by Verbrugge and Jette (1994), indicating greater emotional intensity
among young people, but perhaps more likely greater expectations re-
lated to health, activity, and ability to manage daily activities in the
young, thus leading to greater psychological distress. Additionally,
these results may also reflect that functional limitations in younger
individuals are associated with more severe, and perhaps unexpected
disease scenarios, than in the elderly, whose problems gradually in-
crease with age and are expected. The results may also reflect that with
increasing age, psychological distress may be less dependent on per-
ceived mastery and control (Verbrugge & Jette, 1994).

The findings pertaining to social support were mixed. Social support
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was found to be a significant mediator in the older age group (> 45
years). However, social support was not a significant mediator in the
younger age group (< 45 years). Our results are thus in agreement with
previous studies among the elderly, indicating that social support sig-
nificantly mediates the relationship between functional limitations and
psychological distress (Bgen et al., 2012; Yang, 2006).

Strengths and limitations

This study has several notable strengths including a large sample
that is nationally representative for the Norwegian population and a
specific weighting system that accounted for identified non-responders.
However, the response rate in both survey years was relatively modest
and the dropout followed a social gradient (i.e., lower response rate
among those with low socioeconomic background). Although this may
lead to underestimation of the relationship between functional limita-
tions and psychological distress, the use of weights based on national
register information on dropout characteristics for each survey year,
should partially remediate this.

Furthermore, our study was based on self-report with no clinical
validation. Our measures of psychological distress, sense of mastery,
and social support are well established and show excellent psycho-
metric properties (Clench-Aas, Nes & Aarg, 2017; Lavikainen et al.,
2006). Both HSCL-25, and anxiety and depression separately, have been
shown to be reliable and valid measures of emotional symptoms and
psychological distress (Derogatis et al., 1974; Sandanger et al., 1998;
Winokur et al., 1984). HSCL-25 predicts depression better than other
diagnoses, and anxiety as second best (Strand, Dalgard, Tambs &
Rognerud, 2003). However, it is a disadvantage that some of the items
in HSCL-25, particularly anxiety items, queries about physical symp-
toms (headache, dizziness, fatigue or trembling). These items are im-
portant in identifying anxiety, but through their association with either
functional limitations or somatic disease, could potentially lead to
somewhat inflated associations.

Functional limitations were only measured with two specific ques-
tions, which makes the definition of functional limitations quite
narrow, possibly decreasing the generalizability of the findings. Lack of
information on specific diagnoses were not available to this study and
constitutes another important limitation. However, self-rated health, as

Appendix A

See Figs. A.1 and A.2.
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used in the study, has been shown to predict mortality and to reflect
somatic health conditions fairly well (Quesnel-Vallée, 2007). Of note,
self-rated health may also reflect an element of mood, or mental health,
that may have weakened the relationships observed between functional
limitations and CAD in this study.

Although the study used data collected in two survey rounds, the
design was cross-sectional and causal conclusions are therefore not pos-
sible. Cross-sectional designs also preclude conclusions on the direction-
ality of the association. Earlier studies have found that psychological
distress has a disabling effect, which means that the possibility exists that
psychological distress in itself may increase the feeling of loss of func-
tionality under certain conditions (Purdie, Kellett & Bickerstaffe, 2012).
The associations are therefore potentially bidirectional. However, Ormel,
Rijsdijk, Sullivan, van Sonderen and Kempen, (2002) reported that dis-
abilities/daily functioning had a faster and stronger effect on depression
than depression had on disabilities/daily functioning.

Conclusion

This study shows that 28% of those with combined physical func-
tional limitations related to walking or carrying show signs of clinical-
level anxiety and depression. Therefore, common health problems as-
sociated with having functional limitations should be extended to in-
clude psychological distress. Sense of mastery is an important mod-
erator, and pain, (low) sense of mastery and (low) social support appear
to constitute important mediating factors. Psychological distress seems
to be more prevalent in the younger age groups with functional lim-
itations. Individuals having functional limitations thus constitute a
particularly vulnerable group. The strong association between func-
tional limitations and psychological distress observed in this study
highlights the need for increased awareness among health professionals
of the risk of mental health problems in individuals with physical
functional limitations. The important mediating influences related to
pain, low sense of mastery and low social support are special areas that
need to be addressed especially among the younger population.
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Fig. A.1. Percent of the population (with CI as error bars) with physical functional limitations exhibiting comorbid anxiety and depression by age group (weighted data).
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Fig. A.2. Percent of the population (with CI as error bars) with good or poor self-rated health and/or physical functional limitations exhibiting comorbid anxiety and depression by age
group (Weighted data). A dichotomous version of both physical functional limitations and self-rated health were combined to create the new variable used here.

See Tables Al and A2.

Table Al

Prevalence of psychological distress, pain and self-rated health, and mean (SE-standard error) of sense of mastery and social support, according to level of physical functional limitations

(Weighted N = 18297).

Physical functional limitations

No difficulties

Difficulties climbing

Difficulties carrying

Difficulties climbing stairs and

stairs carrying
Psychological distress None 86.0, 69.5, 67.6 51.4.
Anxiety alone 2.9, 6.5, 4.7.p 6.3y
Depression alone 5.7, 10.7p.c 7.6.p 14.3.
Comorbid Anxiety and Depression 5.5, 13.34 20.1, 27.94q
Pain No pain or pain medication 73.2, 53.9; 27.9. 20.9,
Pain but no medication, or no pain but 20.5, 27.7y 41.2, 33.9.
medication
Both pain and pain medication 6.2, 18.4 30.9. 45.24
Self-rated health Good/Very good 83.9, 39.6,, 38.9;, 19.5.
Neither good or bad 12.2, 25.6p,.¢ 29.5;, 21.5,
Bad/Very bad 3.9, 34.8;, 31.5 59.0,
Sense of mastery Mean(SE) 14.9,(0.03) 12.1,(0.25) 12.6,,(0.23) 9.7.(0.27)
Social support Mean(SE) 11.9,(0.02) 11.2,(0.13) 10.8,(0.11) 10.1,(0.13)

Note: Values in the same row not sharing the same subscript are significantly different at p < ,05 in the two-sided test of equality for column proportions. Tests assume equal variances.



LF. Backe et al.

Table A2

SSM - Population Health 4 (2018) 153-163

Prevalence (%) of psychological distress, physical functional limitations and pain, and mean (SE-standard error) of sense of mastery and social support, according to level

of subjective general health (Weighted N = 18,297).

Self-rated health
Good/ Poor
Neutral
Psychological distress None 88.7, 59.4
Anxiety alone 2.5, 5.0y
Depression alone 4.5, 13.2;,
Comorbid Anxiety and 4.4, 22.3,
Depression
Physical functional No difficulties 95.3, 52.7p
limitations Physical functional 4.7, 47.3,
difficulties
Pain No pain or pain medication 73.3. 24,9,
Pain but no medication. or 20.7, 35.6
no pain but medication
Both pain and use of pain 6.0, 39.5;,
medication
Sense of mastery Mean(SE) 14.9, 10.7y
(0.03) 0.14)
Social support Mean(SE) 11.8, 10.9;,
(0.01) (0.07)

Good subjective health = Good/very good and neither good or bad. Poor = Bad/Very bad
Note: Values in the same row not sharing the same subscript are significantly different at p < .05 in the two-sided test of equality for column proportions. Tests assume

equal variances.1.3
Data is weighted.
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