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Abstract
Objective—Because self-rated health (SRH) is strongly associated with health outcomes, it is
important to identify factors that individuals take into account when they assess their health. We
examined the role of valued life activities (VLAs), the wide range of activities deemed to be important
to individuals, in SRH assessments.

Study Design and Setting—Data were from 3 cohort studies of individuals with different chronic
conditions – rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), and chronic obstructive
pulmonary disease (COPD). Each cohort’s data were collected through structured telephone
interviews. Logistic regression analyses identified factors associated with ratings of fair/poor SRH.
All analyses included sociodemographic characteristics, general and disease-specific health-related
factors, and general measures of physical functioning.

Results—Substantial portions of each group rated their health as fair/poor (RA 37%, SLE 47%,
COPD 40%). In each group, VLA disability was strongly associated with fair/poor health (RA:
OR=4.44 [1.86,10.62]; SLE: OR=3.60 [2.10,6.16]; COPD: OR=2.76 [1.30,5.85], even after
accounting for covariates.

Conclusion—VLA disability appears to play a substantial role in individual perceptions of health,
over and above other measures of health status, disease symptoms, and general physical functioning.
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What is new?
• Disability in valued life activities (VLAs) appears to play a substantial role in

individual perceptions of health, over and above other measures of health status,
disease symptoms, and general physical functioning.

• Physical functioning measures traditionally used to estimate health status may not
be the most important gauges of functioning associated with individuals’
assessments of their health.
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• VLA disability may signal poor health in a more concrete fashion, by reflecting
difficulty performing life roles and in leisure and free-time activities, than
difficulty in isolated physical functions such as stooping, reaching, or climbing
stairs.

• Assisting individuals in finding satisfying replacement activities for those that are
affected by health may allow them to maintain a more positive sense of health and
well-being.

There has been a strong, consistent relationship between self-rated health (SRH) and morbidity,
even after controlling for demographic, medical, and psychosocial factors that affect health
[1-12] . Further, SRH is a better predictor of mortality than clinical data, medical records, or
physician assessments of physical health [6,9-11,13].

Because SRH is so strongly and reliably linked to health outcomes, it is important to identify
factors that individuals take into account, either explicitly or implicitly, when they make
assessments of their health. Functioning, measured in various ways, has consistently been
associated with SRH [14-20]. However, most measures of functioning in these studies have
focused on physical impairments or disability in basic, low-level activities, in particular,
activities of daily living (ADLs). Few, if any, studies have examined a broader range of
activities that include higher level functioning. Valued life activities (VLAs) comprise the wide
range of life activities deemed to be important by the individual, ranging from self-care to
leisure activities [21,22]. In several chronic diseases, VLA disability has been closely linked
with dissatisfaction with functioning [23,24] and psychological distress [25-28]. Thus, there
is a good rationale to believe that VLAs also play a role in SRH. In this paper, we seek to extend
the research on SRH by assessing the relationship between VLA disability and SRH among
individuals with three chronic health conditions: rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE), and chronic obstructive pulmonary disease (COPD). By studying three
clinically disparate but seriously disabling conditions, we wished to identify the commonalities
that shed light on VLA disability as a key determinant of SRH and the consistency of the
relationship between VLA disability and SRH.

Methods
Samples

Data for these analyses were drawn from three longitudinal studies of adults with chronic health
conditions. The principal data source for each is an annual telephone interview that includes
questions on demographics, symptoms, medications, comorbidities, functioning (including
VLAs), and SRH. Each was approved by the University of California, San Francisco
Committee on Human Research.

Rheumatoid arthritis (RA) study—The RA sample consisted of respondents to the 2006
wave of the UCSF RA Panel Study (n=441). The RA Panel was constructed in 1982 from a
random sample of rheumatologists practicing in Northern California. Participants were
recruited from lists maintained by participating rheumatologists of all persons with RA
presenting to their offices over a one-month period, and expressing an interest to participate
in the study. The original RA Panel consisted of 822 patients; there were subsequently four
additional enrollment periods in 1989-90, 1995, 1999, and 2003, during which 203, 131, 122,
and 169 individuals were enrolled, respectively. Yearly retention has averaged 93%; the 7%
attrition includes deaths.
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Systemic lupus erythematosus (SLE) study—The SLE sample was drawn from the
2006 interview of the UCSF Lupus Outcomes Study (n=795). Participants were recruited from
both clinical and community-based sources, including UCSF-affiliated clinics (22%), non-
UCSF rheumatology offices (11%), lupus support groups and conferences (26%), and
newsletters, websites and other forms of publicity (41%). All SLE diagnoses were confirmed
by medical record review. The first interviews were conducted in 2002-2003, and have been
conducted annually thereafter. Yearly retention has averaged 93%; the 7% attrition includes
deaths.

Chronic obstructive pulmonary disease (COPD) study—Subjects were drawn from
a sample that originated as a large, population-based study of US adults aged 55 to 75 with
obstructive lung disease recruited through random digit dial telephone interviews in 2001.
During recruitment, subjects were asked if they had ever been diagnosed with chronic
bronchitis, emphysema, or COPD (chronic obstructive lung disease) by a medical doctor; if
so, they were included in the COPD cohort. Annual retention among the original sample has
averaged approximately 80% through 2006, over five telephone interview waves. In addition,
in 2006, another 300 individuals with COPD were recruited from northern California using
the same method, for a total sample size of 585 in 2006.

Variables
Valued life activity (VLA) disability—Development of the VLA disability scale for RA
has been previously described in detail [22]. Briefly, the VLA scale has its roots in a study in
which a measure of 75 life activities, later grouped into 13 domains, was developed to determine
the impact of arthritis [29,30]. Respondents have been asked over multiple waves to identify
activities in addition to those queried that have been affected by their condition. Revisions have
been made to the VLA scale based on those accumulated responses as well as analysis of
previous versions of the scale [22].

Versions used for the SLE and COPD cohorts, although not identical, were adapted from the
RA scale. In each case, items were omitted if responses in previous waves indicated very
infrequent performance or added if responses to open-ended questions suggested the need.
Usually additions or deletions were related to the age of the cohort or specific aspects of the
disease. The VLAs assessed for each cohort are shown in the Appendix. For RA, SLE, and
COPD, 33, 33, and 28 activities, respectively, were queried.

Assessment of disability with the VLA scale represents advancement over previous instruments
in three ways. First, a wide spectrum of activities is included, ranging from self-care to
recreation and social participation. Second, the VLA scale takes personal value into account.
Activities that are not applicable to an individual (e.g., “taking care of children” if the individual
has no children) or not important to the individual (e.g., “cooking” if only the spouse cooks)
are not included in scoring. Finally, unlike most disability indices, the VLA scale asks
respondents to attribute performance difficulties to the health condition under study rather than
generically. This is important because comorbidities are frequent in these populations.

In telephone interviews, participants rated the difficulty of performing VLAs (0=no difficulty,
1=a little difficulty, 2=a great deal of difficulty, and 3=unable to perform). Activities that
participants deemed unimportant to them, or that they did not do for reasons unrelated to their
disease, were not rated and were not included in summary scoring. VLA disability scores were
calculated as the mean difficulty of all rated items.

Self-rated heath (SRH)—Individuals were asked to rate their health on either a four-point
(excellent, good, fair, or poor; RA) or five-point (excellent, very good, good, fair, or poor; SLE
and COPD) scale.
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Covariates—Analyses examining the relationship between VLA disability and SRH
controlled for sociodemographic and health-related characteristics that may contribute to
perceptions of health status [5,12,31-34]. Sociodemographic characteristics included age, sex,
race (white non-Hispanic vs. all others), education (more than high school vs. high school
graduation or less), and marital status (married/with partner vs. other).

Health-related factors: Fatigue was assessed for all groups, although different measures of
fatigue were used in each group. In the RA panel, participants rated fatigue over the past 2
weeks as “none,” “mild,” “moderate,” “severe,” or “very severe.” In SLE sample, the 4-item
Vitality subscale from the SF-36 was used [35]. These items query the frequency of feelings
of energy and tiredness on a 6-point scale, ranging from “all of the time” to “none of the time.”
Scores are typically calculated to range from 0 to 100, with higher scores reflecting greater
vitality. In the COPD cohort, participants were asked to rate the severity of their fatigue or
physical tiredness in the past four weeks, with 0 being “no fatigue” and 10, “extremely
fatigued.” All fatigue scores were rescaled to range from 0 to 10, with higher scores reflecting
greater fatigue, so that all results would be scaled in the same metric.

Additional variables were included for each disease group to briefly characterize disease
severity or activity. For RA, a rating of pain at the time of the interview on a scale of 0 (no
pain) to 100 (very severe pain) [36] was added. For SLE, a rating of disease activity was
included. Participants were asked to rate the activity of their SLE during the past three months
on a scale of 0 (no activity) to 10 (the most activity). This item is taken from the Systemic
Lupus Activity Questionnaire, a validated self-report measure of SLE disease activity [37].
For the COPD cohort, current smoking status and the COPD Severity scale [38] were added.
The COPD Severity Score is based on responses to questionnaire items from five domains ---
respiratory symptoms, prior systemic corticosteroid use, other COPD medication use, previous
hospitalization and intubation for respiratory disease, and home oxygen use. Scores can range
from 0 to 31, with higher scores representing greater severity.

Physical limitations: Different measures of physical limitations were also used for each group.
In the RA panel, the Health Assessment Questionnaire (HAQ) was used [36]. The HAQ was
developed specifically to measure functioning among individuals with arthritis. Items query
difficulty in 20 specific functions, grouped into 8 categories: arising, dressing and grooming,
eating, walking, personal hygiene, reaching, gripping, and other activities. Difficulty is rated
from 0 (no difficulty) to 3 (unable). Overall scores are calculated as the mean of the eight
category scores, and range from 0 to 3, with higher scores representing worse functioning.

The SLE study used the 10-item Physical Functioning subscale of the SF-36 [35]. Items assess
limitations in bathing and dressing; lifting and carrying; bending, kneeling, or stooping;
walking; stair climbing; and moderate and vigorous activities. Scores on this subscale are
typically scored to range from 0 to 100, with higher scores representing better functioning.

The COPD cohort used the 10-item Physical Limitations scale from the Health and Retirement
Survey [39]. Items assess difficulty in stooping, crouching, or kneeling; walking; sitting or
standing for long periods; lifting or carrying; and pushing objects. Difficulty is rated from 0
(no difficulty) to 3 (unable); overall scores are calculated as the mean across all items, ranging
from 0 to 3, with higher scores representing worse function.

All physical limitations measures were rescaled to range from 0 to 10, with higher scores
reflecting worse function.
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Analysis
All analyses were stratified by disease group cohort. Means and frequencies were calculated.
To examine differences in VLA disability scores among individuals according to SRH, analysis
of variance (ANOVA) models with p-value adjustments were estimated.

In logistic regression analyses, to be consistent with past research, individuals who rated their
health as fair or poor were compared to those who rated their health as good, very good, or
excellent. Three multiple logistic regression analyses were conducted to determine predictors
of fair/poor health, first including physical limitations as the only measure of function (Model
1), second including VLA disability scores without physical limitations (Model 2), and finally,
including both physical limitations and VLA disability scores in the model to determine their
independent contributions to predicting fair/poor SRH (Model 3). In each model, all covariates
were included (i.e., sociodemographic and health-related factors).

Sensitivity analyses were conducted to determine whether alternative operationalizations of
the SRH measure yielded consistent results. We considered a binary outcome comparing
excellent/very good SRH to good/fair/poor SRH and an ordinal outcome that included all
original response categories, poor through excellent. Models of these alternative outcomes
paralleled those described above.

RESULTS
Subject characteristics

Characteristics of individuals in each cohort are shown in Table 1. In each group, the majority
were female, white non-Hispanic, married, and with education greater than high school
although there were notable differences among the groups. The SLE group was the youngest
and included the greatest proportion of women, reflecting the age and gender distribution of
the disease. The RA group also included a large portion of women, again reflecting the gender
distribution of the disease. The COPD group was the oldest and included the fewest women,
and also was more likely to report comorbid conditions. Fatigue levels were roughly equivalent
among the groups, but physical functioning was considerably worse in the SLE group. The
disease-specific measures revealed moderate levels of symptoms for each group.

Self-rated health and VLA disability: bivariate analyses
Overall, VLA disability scores ranged from 0.53 (COPD) to 0.78 (SLE) (Table 2). Within each
disease sample, there was a consistent trend for increasing VLA disability with worsening SRH
(Figure 1), with most differences between health status rating groups statistically significant
(Table 2). Substantial portions of each group rated their health as fair or poor: RA, 37%; SLE,
47%; and COPD, 40%.

Multivariate associations with self-rated health
Sociodemographic factors played little independent role in assessments of fair/poor SRH, with
two excetions: in the RA cohort, married/partnered respondents were more likely to report fair/
poor SRH ORs from 1.58 to 1.73 in Models 1, 2, and 3 ,Table 3); and in the COPD cohort, and
education was inversely related to fair/poor SRH (ORs ranged from 0.55 to 0.65, Table 3).
Two or more comorbid conditions were associated with fair/poor SRH for the SLE and COPD
groups. In the RA and COPD samples, greater fatigue was significantly associated with fair/
poor SRH. Disease-specific measures also made significant contributions to SRH: for RA,
greater pain; in SLE, ratings of disease activity; and in COPD, COPD severity score and current
smoking were each associated with a higher risk of fair/poor SRH.

Katz et al. Page 5

J Clin Epidemiol. Author manuscript; available in PMC 2010 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



In Model 1, which included physical functioning but not VLA disability, poorer physical
function was consistently associated with fair/poor SRH (RA: OR=1.41 [1.25,1.60]; SLE:
OR=2.55 [2.13,3.06]; COPD: OR=1.31 [1.13,1.52]).

In the second stage of the regression analyses (Model 2), VLA disability scores were added to
the models without including physical functioning. In each case, greater VLA disability was
strongly associated with fair/poor SRH (RA: OR=7.19 [3.82,13.51]; SLE: OR=7.88
[5.33,11.64]; COPD: OR=3.96 [1.86,8.42]). For each condition, the Akaike’s Information
Criterion (AIC) was lower for Model 2 than Model 1, indicating better fit of Model 2. However,
the difference between Models 1 and 2 was slight for COPD.

Model 3 included both physical functioning and VLA disability. For all three conditions, VLA
disability retained its significant association with SRH (RA: OR=5.19 [2.21,12.12]; SLE:
OR=3.89 [2.35,6.43]; COPD: OR=2.71 [1.16,6.28]). Differences were noted among the groups
in the role of physical functioning and in changes in the fit of the model. For RA, physical
functioning was not statistically significant, and the AIC suggested that it should be excluded
from the model. For SLE, both physical functioning and VLA disability were statistically
significant. Although inclusion of both attenuated the size of the odds ratios, both retained
significant independent relationships with SRH, and the AIC suggested that the model
including both was the best model. For COPD, both physical functioning and VLA disability
made significant independent contributions. There was less attenuation of the odds ratios than
in the SLE model, but the AIC again suggested only slight differences in the models.

Sensitivity analyses
In the two sensitivity analyses, the same factors were observed to have significant associations
with SRH, with no substantive differences in the interpretation of the results. Therefore, the
results of these analyses are not shown.

Discussion
VLA disability was strongly associated with SRH, even after taking sociodemographic, and
general and disease-specific health-related factors into account. The association of both VLA
disability and physical functioning with SRH is consistent with previous research, which has
generally found that SRH is influenced by physical activity and/or functioning. Benyamini and
colleagues proposed that SRH was influenced by concrete experiences that were indicators of
disease [16]. In that study, when participants were asked what factors were important in rating
their health, the most highly rated response was “your ability to do the things you need to do
and the things you want to do” – a concept closely aligned with that of valued life activities.
Duke also noted that individuals who rated their health as fair or poor were more likely to
reduce or abandon valued activities [40].

Differences in the relationship between VLA disability and SRH existed among the disease
groups. For RA and SLE, VLA disability was clearly a better predictor of SRH than physical
functioning, based on both the odds ratios and the model AICs. While VLA disability was also
a strong predictor of SRH in COPD, its role appeared to be weaker. The difference in the role
of VLA disability may be due to differences in the samples or may reflect attributes of the
diseases themselves. One possible explanation is the gender composition of the groups. Both
the RA and SLE groups were predominantly women (85% and 92%, respectively). Previous
research suggests that women are attuned to a broader range of factors when rating their health,
whereas men tend to focus primarily on serious, life-threatening disease [41]. This supposition
is further supported by the impact that comorbidities appeared to have on SRH in the COPD
group compared to the RA and SLE groups.
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Differences were also noted among the disease groups in the relative importance of physical
functioning as compared to VLA disability. For RA, VLA disability was clearly the better
predictor of SRH. For SLE, both physical functioning and VLA disability were important, and
inclusion of both variables produced the strongest model. It is possible that the importance of
both physical functioning and VLA disability for the SLE group can be attributed to the poorer
physical functioning and greater VLA disability of this group. For COPD, VLA disability was
a stronger predictor, but superiority compared to physical functioning was less clear.

There are potential limitations to this study. Our assessment of VLAs may have been
incomplete. However, we have accumulated the lists of VLAs over several years through an
iterative process with respondent feedback, supporting their comprehensiveness. Even with
the addition of new activities, there is no reason to believe that the overall tenor of these results
would change. Factors other than those included here may have affected the association of
VLA disability with SRH. The three cohorts may be unrepresentative of individuals with the
three conditions in some way; however, each cohort was assembled in a broad-based fashion,
not limited to recruitment from tertiary medical centers, and each is among the largest disease-
specific cohorts assembled for observational study.

There may be some overlap between physical functioning and VLA disability. The two are
related theoretically [42], which is one compelling reason to attempt to tease out their
independent effects. Inclusion of both factors did appear to attenuate the coefficient sizes, but
we saw significant and independent effects of both variables in the SLE and COPD groups,
and examination of differences in the associations among the disease groups may have shed
light on the way that each influences SRH.

That VLA disability was more strongly associated with SRH than physical functioning is of
particular interest because the physical functioning measures that we used are similar to those
traditionally used to estimate health status in clinical research, and which are often used as
primary outcomes, intended to measure disability. Our results suggest, however, that in some
cases, these functional measures may not be the only, or the most important gauge of
functioning associated with individuals’ assessments of their health. VLA disability may signal
poor health in a more concrete fashion, by reflecting difficulty performing life roles and in
leisure and free-time activities, than difficulty in isolated physical functions such as stooping,
reaching, or climbing stairs.

There are potentially important practical implications to these findings. It may not be possible
to improve disease symptoms or effects, or functional limitations, among individuals with
chronic conditions. It may, however, be possible to assist these individuals in moderating the
effect of disease on VLAs, and thus on perceived health and well-being. The relationship
between depressed affect and poor SRH is well documented [43,44], as is the relationship
between activity loss and depressed affect [25,26,45-49]. In contrast, replacing lost valued
activities appears to be associated with more positive well-being [40,49]. If, indeed, SRH is
influenced by valued activity loss, or VLA disability, then perhaps assisting individuals in
finding satisfying replacement activities will allow them to maintain a more positive sense of
health and well-being. Although the mechanism by which SRH appears to influence mortality
and morbidity is still not understood, given the strong and consistent relationship of SRH with
mortality and morbidity, such activity replacement may even affect that relationship.

In summary, disability in valued life activities appears to play a substantial role in how
individuals perceive their health status, over and above other measures of health status and
chronic disease symptoms, as shown in this paper, as well as their psychological status as
demonstrated in previous studies [22,25,26]. Self-rated health perceptions are powerful
predictors of future health, morbidity, and mortality. Whether it is possible to modify these
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perceptions by modifying the factors feeding into those perceptions is unknown. More
importantly, whether changing health perceptions will change an individual’s illness or health
trajectory, or whether these perceptions are solely reactive is also unknown. Nonetheless,
patient’s global health ratings are often used as outcome measures in clinical research and
trials, so it is important to understand how individuals arrive at those assessments. These results
suggest that VLA disability is one important factor that individuals consider when making
assessments of their health.

Appendix
Activities in VLA Scales

RA SLE COPD

Take care of basic needs, such as bathing, washing, getting dressed, or taking care of
personal hygiene

x x

Walk or get around inside your home x x

Walk outside, just to get around, in the area around your home or other places you need
to go on a regular basis

x x

Get around your community by car or public transportation x x

Go to appointments such as going to the doctor or dentist or going to have your hair cut/
done

x

Sleep x x

Eating/chewing

Preparing meals and cooking x x

Light housework such as dusting or laundry x x

Heavier housework such as vacuuming, changing sheets, or cleaning floors x x

Other work around the house such as making minor home repairs or working in the garage
fixing things

x x

Shop and do errands x x

Take care of your children/ grandchildren x x

Taking care of other family members such as your spouse or parent or other people close
to you

x x

Working at a job for pay x x

Taking care of household business such as paying bills or scheduling repairs x x

Gardening or working in your yard x x

Participating in activities with your children/grandchildren x

Visiting with friends or family members in their homes x x

Having friends and family members visit you in your home x x

Participating in leisure activities outside your home, such as playing cards or bingo or
going to movies/restaurants

x x

Participating in leisure activities in your home, such as reading, watching television, or
listening to music

x x

Going to parties, celebrations, or other social events x x

Participate in physical recreational activities, such as walking for exercise, playing golf,
bicycling, swimming or water aerobics

Participate in moderate
physical recreational

activities such as dancing,
playing golf, or bowling

x

Participate in vigorous
physical recreational

activities such as walking
for exercise, jogging,

x
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RA SLE COPD
bicycling, swimming, or

water aerobics

Do things outdoors or in
the sun

Working on hobbies or crafts, or creative activities, such as sewing, woodwork, or painting x x

Traveling out of town x x

Participate in religious or spiritual activities x x

Doing volunteer work x x

Take care of social communications, such as writing letters, sending emails, or making
telephone calls

x

Intimate relations x x

Having and taking care of a pet x

Meeting new people

Going to school or participating in other educational activities, like taking computer
classes or adult education

x

Talk either on
the phone or in

person
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Figure 1.
Mean VLA Difficulty Rating for Self-rated Health Groups
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Table 1
Subject Characteristics

RA
(n = 441)

SLE
(n = 795)

COPD
(n = 418)

Sociodemographic factors

Age, 66+ years; % (n) 40.7 (180) 10.1 (80) 53.3 (223)

Female; % (n) 85.1 (376) 92.2 (735) 62.0 (259)

White, non-Hispanic; % (n) 83.7 (370) 68.1 (543) 93.1 (389)

Education, > high school; % (n) 69.0 (305) 86.8 (692) 67.2 (281)

Married or with partner; % (n) 62.0 (274) 59.9 (476) 54.1 (226)

Health-related measures

Comorbidities; % (n)

 1 39.4 (162) 34.0 (271) 30.4 (127)

 2 or more 24.0 (106) 16.6 (132) 49.8 (208)

Fatigue (range 0 – 10; higher = greater fatigue) 4.9 (2.7) 5.5 (2.3) 4.8 (2.5)

Physical functioning (range 0 – 10; higher = worse functioning) 3.6 (2.4) 6.0 (1.2) 3.3 (2.4)

Disease–specific measures

Rheumatoid arthritis (RA)

Pain rating; means (SD) (0=no pain, 100=very severe pain) 30.0 (27.1)

Systemic lupus erythematosus (SLE)

Rating of SLE activity; mean (SD) (0=none, 10=severe) 4.2 (2.8)

Chronic obstructive pulmonary disease (COPD)

Current smoker 22.5 (94)

COPD Severity Score; mean (SD) (range 0-31, high=greater
severity)

7.8 (6.3)
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Table 3
Factors Significantly Associated with Fair/Poor Health Status Ratings

Model 1
Fx lims only

Model 2
VLA difficulty only

Model 3
Fx lims & VLA

difficulty

RA

Sociodemographic

 Married/partner 1.58 (0.96, 2.61)* 1.72 (1.03, 2.89) 1.73 (1.03, 2.91)

Health-related

 Fatigue 1.29 (1.14, 1.45) 1.26 (1.12, 1.42) 1.25 (1.11, 1.42)

Disease-specific

 Pain rating 1.01 (1.00, 1.02) 1.01 (1.00, 1.02) 1.01 (1.00, 1.02)

Function

 Functional limitations 1.41 (1.25, 1.60) ---

 VLA total --- 7.19 (3.82, 13.51) 5.19 (2.21, 12.21)

AIC 454.47 439.13 439.99

SLE

Sociodemographic

 Married/partner 1.32 (0.91, 1.90) 1.34 (0.92, 1.95)

 Female 0.58 (0.30, 1.14) .60 (0.31, 1.14) 0.55 (0.28, 1.07)

 Education, > high school 1.44 (0.84, 2.44)

Health-related

 Comorbidities, 2+ 1.66 (1.01, 2.71) 1.97 (1.20, 3.24) 1.76 (1.06, 2.90)

Disease-specific

 Rating of SLE activity 1.28 (1.19, 1.38) 1.20 (1.11, 1.30) 1.20 (1.10, 1.29)

Function

 Functional limitations 2.55 (2.13, 3.06) --- 1.65 (1.30, 2.10)

 VLA total --- 7.88 (5.33, 11.64) 3.89 (2.35, 6.43)

AIC 789.68 776.26 761.65

COPD

Sociodemographic

 Female 0.62 (0.34, 1.12) 0.64 (0.35, 1.16)

 Education, > high school 0.65 (0.36, 1.17) 0.55 (0.30, 0.99) 0.60 (0.33, 1.09)

Health-related

 Comorbidities, 2+ 3.60 (1.63, 7.97) 3.83 (1.74, 8.41) 3.41 (1.53, 7.60)

 Fatigue 1.53 (1.32, 1.77) 1.47 (1.26, 1.70) 1.45 (1.25, 1.69)

Disease-specific

 Current smoking 2.05 (1.04, 4.05) 1.94 (0.97, 3.89) 1.92 (0.96, 3.85)

 COPD severity score 1.10 (1.04, 1.16) 1.06 (1.00, 1.13) 1.06 (1.00, 1.13)

Function

 Functional limitations 1.31 (1.13, 1.52) --- 1.18 (1.00, 1.40)

 VLA total --- 3.96 (1.86, 8.42) 2.71 (1.16, 6.28)

AIC 357.96 355.84 354.07
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*
Odds ratios (95% confidence interval) from multiple logistic regression analyses. All analyses included age, sex, race, marital status, education,

comorbidities, fatigue, and functional limitations, and the following disease-specific characteristics:

• RA: pain rating.

• SLE: rating of lupus activity.

• COPD: COPD Severity Score, current smoking status.

Only associations significant at p≤0.20 are shown.

AIC = Akaieke’s Information Criterion
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