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Abstract

Purpose—To delineate the effect of COPD on a broad range of valued life activities (VLAS),
compared to effects of other airways conditions.

Methods—We used cross-sectional data from a population-based, longitudinal study of U.S.
adults with airways disease. Data are collected by telephone interview. VLA disability was
compared among 3 groups defined by reported physicians’ diagnoses: COPD/emphysema, chronic
bronchitis, and asthma. Multiple regression analyses were conducted to identify independent
predictors of VLA disability.

Results—About half of individuals with COPD were unable to perform at least one VLA, almost
all reported at least one VLA affected. The impact among individuals with chronic bronchitis and
asthma was less, but still notable: 74-84% reported at least one activity affected, and about 15%
were unable to perform at least one activity. In general, obligatory activities were the least
affected. Symptom measures and functional limitations were the strongest predictors of disability,
independent of respiratory condition.

Conclusion—VLA disability is common among individuals with COPD. Obligatory activities
are less affected than committed and discretionary activities. A focus on obligatory activities, as is
common in disability studies, would miss a great deal of the impact of these conditions. Because
individuals are often referred to pulmonary rehabilitation as a result of dissatisfaction with ability
to perform daily activities, VLA disability may be an especially relevant outcome for
rehabilitation.
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Much research has focused on disability in COPD, particularly in basic activities of daily
living (ADLSs), instrumental activities of daily living (IADLs), and work, or on specific
physical functions, such as walking and stair climbing.1-> However, as opposed to this
relatively narrow spectrum, COPD often intrudes on abilities to perform a wide range of
activities.5 7 This study aimed to delineate effects of COPD on a broad range of life
activities, compared to the effects of other respiratory conditions representing a gradient of
severity.

Assessments that focus on ADLs, IADLs, and mobility ignore much of daily life, yet the
ability to perform a wide range of life activities is important to individuals. In a qualitative
study, individuals with COPD consistently acknowledged disappointment in the need to give
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up valued activities, particularly when replacing active leisure activities with passive ones
and reducing their overall level of activity.8 Consistent with this, compared to basic ADL-
type activities, functioning in valued life activities (VLAs) appears to be more strongly
linked to satisfaction with function, psychological well-being, and quality of life.>~1% The
American Thoracic Society recommends ability to perform daily activities as an important
outcome for pulmonary rehabilitation because individuals are often referred to rehabilitation
because they are dissatisfied with those abilities®. Thus, a brief assessment focusing on
functioning in a wide range of life activities relevant to individuals with COPD and other
respiratory conditions could provide much needed information on disability and may also
provide a more sensitive gauge of the true impact of respiratory disease on daily life.

This paper presents an assessment of disability in a wide range of VLAs among individuals
with COPD and other respiratory conditions — chronic bronchitis and asthma — and identifies
factors associated with such disability. We hypothesized that VLA disability would be
greatest among individuals with COPD.

Verbrugge’s model of the “disablement process” provides the theoretical underpinning for
measurement of VLA disability.1”-19, This model distinguishes between functional
limitations, defined as restrictions in performing generic, fundamental physical and mental
actions used in daily life in many circumstances (e.g., limitations in walking speed), and
disability, defined as difficulty performing activities of daily life (e.g., difficulty in shopping
that may result from a limitation in walking speed). The model also recognizes the wide
spectrum of life activities, and proposes three categories of activities -- obligatory,
committed, and discretionary. Obligatory activities are required for survival and self-
sufficiency, including ADL-type activities such as hygiene and self-care, walking inside,
walking outside, and using transportation or driving. Committed activities are associated
with one’s principal productive social roles, such as paid work, household responsibilities,
and child and family care. Discretionary activities include socializing, leisure time activities
and pastimes, or other activities that individuals engage in for relaxation and pleasure. We
expected that disability would be greater in discretionary and committed activities than in
obligatory activities because the former are often more physically demanding and can also
be relinquished in order to preserve strength or energy to perform obligatory activities
associated with independent functioning.2°

METHODS

Sample

We used cross-sectional data from a single wave of a population-based, longitudinal cohort
study of U.S. adults with various airways diseases.?! During recruitment, subjects were
asked if they had ever been diagnosed with chronic bronchitis, emphysema, COPD or
asthma by a medical doctor; if so, they were included in the airways disease cohort. Annual
retention among the original sample has averaged approximately 80% through 2006, over
five telephone interviews approximately 18 months apart. (See Figure 1.) In 2006, another
375 individuals were recruited from northern California using the original recruitment
method, for a total sample size of 675 in 2006. Of the total, 243 reported either COPD or
emphysema, 209 reported chronic bronchitis without concomitant COPD or emphysema,
and 139 reported asthma only. We defined three non-overlapping respiratory condition
groups — COPD/emphysema, chronic bronchitis, and asthma -- based on these self-reported
physician diagnoses. The study was approved by the University’s Committee on Human
Research.
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Valued life activity (VLA) disability—The VLA scale originated from a study to
determine the impact of arthritis.22 Over the past decade, the VLA scale has been modified
and refined, first focusing on rheumatoid arthritis, 23 and more recently on respiratory
conditions.13: 14 Respondents have been asked over multiple interview waves to identify
activities in addition to those queried that are affected by their condition. Revisions have
been made based on those accumulated responses as well as analysis of previous versions of
the scale.

The VLA scale used in these analyses includes 28 activity domains covering obligatory,
committed, and discretionary activities.1”-19 Text of the VLA items is shown in Table 1.

Assessment of disability with the VLA scale differs from other functional assessments
commonly used in COPD. First, measurement focuses only on disability rather than a
combination of disability and functional limitations. Second, a wide spectrum of activities is
included, based on the underlying theoretical model. Third, 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 the spouse does all of the cooking) are not included in scoring the scale.
Finally, the VLA scale asks respondents to attribute performance difficulties to the health
condition under study. While self-report assessments used in COPD often ask individuals to
identify functional problems caused by dyspnea, other disease-related factors, such as
systemic symptoms of fatigue or muscle weakness that can also contribute to functional
difficulties, are typically not assessed.

Respondents rate the difficulty caused by their condition for each of the 28 life activities,
(0=no difficulty, 1=a little difficulty, 2=a lot of difficulty, and 3=unable to perform).
Activities that participants deem unimportant to them, or that they do not perform for
reasons unrelated to their respiratory condition, are not rated or included in scoring.
Summary measure scores calculated for the total VLA scale, and for the Obligatory,
Committed, and Discretionary subscales include: proportion of activities unable to perform,
proportion of activities affected (unable to perform or able to perform but with any level of
difficulty), and average difficulty score. Use of proportional measures and mean scores
based only on activities that are relevant to an individual permit comparisons among
individuals who rated different numbers of activities.

Predictors of VLA disability—Sociodemographic characteristics and measures of
disease and health status were examined as potential independent variables associated cross-
sectionally with VLA disability. Each of these is shown in Table 2.

Differences in potential predictor variables among the self-reported respiratory condition
groups were tested with analyses of variance (ANOVAS) and chi-square analyses. Difficulty
ratings for each VLA were tabulated by respiratory condition group; means and standard
deviations of scale scores were calculated for each group. The proportion of activities that
individuals reported affected (or unable) was calculated (e.g., number of obligatory activities
affected/total number of obligatory activities rated). Bivariate differences between condition
groups were tested with ANOVAs or chi-square analyses. Within the COPD and chronic
bronchitis groups, differences in VLA disability by severity were examined. COPD severity
was estimated with the COPD severity scale, a validated measure that takes into account
symptoms, prior systemic corticosteroid use, other COPD medications, history of intubation
and hospitalization, and home oxygen use 24. This severity scale does not include pulmonary
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function, but has been shown to have good correspondence with forced expiratory volume in
one second (FEV). Each of the 2 groups was divided by its median score on the COPD
severity scale, and VLA disability scores compared between the high and low severity
groups using t-tests.

Factors independently associated with VLA disability were identified using multiple linear
regression analyses including sociodemographic characteristics, health status measures,
functional limitations, and respiratory condition (with COPD/emphysema group as the
reference). Only results from analyses using the proportion of VLAs affected as dependent
variables are shown; other disability scores yielded similar results. For the total VLA
difficulty score, four regression models were computed to examine the incremental effects
of adding groups of variables. The first model included only sociodemographic variables,
the second added health status measures, the third added the functional limitations score, and
the fourth added indicator variables for the self-reported respiratory condition. Predictors of
Obligatory, Committed, and Discretionary subscale scores were identified in separate
analyses.

RESULTS

Subject characteristics

The majority of subjects (61.9%) were female and white non-Hispanic (89.7%) (Table 3).
Additional characteristics and differences among the conditions groups are shown in Table
3. Most notably, symptom ratings and functional limitations were significantly more
pronounced in the COPD group.

Prevalence of disability in valued life activities

Activities that individuals perceived as not important or that they did not perform for
reasons other than health (e.g., no yard work or gardening because respondent does not have
a yard) were not rated. There were no significant differences among the groups in the
number of VLAs rated. In each group, an average of 25 VLAs were rated. (See Appendix.)

Affected activity—Ninety-four percent of the COPD group reported at least one VLA
affected. Smaller proportions of the other groups reported at least one VLA affected
(chronic bronchitis, 84%; asthma, 74%), although in each case, the proportion was
substantial. For the VLA categories, a significantly greater percentage of the COPD group
also reported at least one VLA affected (Figure 2).

On average, individuals with COPD reported that 46% of the activities important to them
were affected by COPD, compared to 28% for those with chronic bronchitis, and 27% for
asthma (Table 4). Regardless of which summary score for activities affected was calculated
or for which type of activities, individuals with COPD reported significantly greater
disability than individuals in the other two groups. Within the COPD and chronic bronchitis
groups, individuals with high severity reported a significantly greater proportion of activities
affected than individuals with low severity.

Difficulty level—Mean VLA difficulty followed the same pattern as the “affected” scores.
Individuals with COPD had significantly higher difficulty scores than individuals with
chronic bronchitis and asthma, whose scores were similar. Likewise, individuals in the high
severity COPD and chronic bronchitis groups had significantly higher difficulty scores than
individuals in the low severity groups.
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Unable to perform—Individuals with COPD were more likely to be completely unable to
perform activities than individuals in the other groups. Forty-two percent of the COPD
group was unable to perform at least one VLA, compared to 17% of chronic bronchitis and
15% of asthma (p<.0001). Inability to perform activities was particularly notable in the
COPD group for committed and discretionary activities (32% and 36%, respectively; Figure
2).

With the exception of obligatory activities, individuals with COPD were unable to perform
significantly (p<.0001) more VLAs than individuals in the other two groups (Table 4).
Within the COPD and chronic bronchitis groups, individuals with high severity were unable
to perform significantly more VLAs than individuals with low severity.

Type of activity—In all cases, the least disability was noted in obligatory activities. Using
the scores reflecting inability to perform activities, there was a clear gradient of disability,
with the least disability seen in obligatory activities and the most in discretionary activities.
This was particularly striking when considering the proportion who were unable to perform
at least one VLA (Figure 2). For example, among the COPD group, 6%, 32%, and 36% were
unable to perform at least one obligatory, committed, and discretionary activity,
respectively. Similarly, in the chronic bronchitis group, 3%, 11% and 16% were unable to
perform at least one obligatory, committed, and discretionary activity, respectively. In
contrast using the proportion affected and mean difficulty, the greatest disability scores were
noted in committed activities (Table 4).

Predictors of VLA disability

Results of multiple regression analyses to identify independent predictors of VLA disability
are shown in Table 5. Sociodemographic variables as a group explained only 5% of the
variance in the proportion of VLAs affected. Adding health status measures significantly
increased the model R2 from 0.06 to 0.55. Greater fatigue and symptom ratings were
strongly associated with greater VLA impact. Adding functional limitations produced a
further significant increase in the model R2, from 0.55 to 0.66. In the final model, condition
variables were added, using COPD as the reference group, but their addition did not change
the model R2. Results of other regression models revealed similar findings for each of the
three VLA subscales.

DISCUSSION

VLA disability is common among individuals with respiratory conditions, particularly those
with COPD, which we considered a priori to be more severe — an assumption borne out by
comparisons of symptoms and functional limitations among the groups. Almost all reported
at least one VLA affected (performed with difficulty or unable to perform) by COPD, and
about half of this sample with COPD was unable to perform at least one VLA. The impact
among individuals with chronic bronchitis and asthma was less marked, but still notable,
with 74-84% reporting at least one activity affected, and about 15% unable to perform at
least one activity.

In general, obligatory VVLAS were least affected. A focus on obligatory activities, as is
common in disability studies, would therefore miss a great deal of disability. When
examining the proportion of activities affected, committed and discretionary activities
evidenced more disability, but there was no clear pattern of which showed the greater
impact. For inability to perform activities, however, there was a clear pattern. Likelihood of
being unable to perform at least one VLA increased from a very small percentage for
obligatory activities to about 10-fold for committed activities, and even more for
discretionary activities, suggesting that discretionary, and then committed, activities, are the
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activities most commonly given up. This pattern is similar to that seen in other
conditions.23: 2> Whether this is a voluntary relinquishment, to allow time and/or energy for
other activities, or whether these activities are lost because of functional limitations and the
increased physical demands of these activities requires further examination. Higher
difficulty ratings seen for committed activities may be an indication that these activities,
necessary for meeting life roles, require more effort and thus leave less time and effort for
more discretionary activities. This hypothesis is consistent with previous reports that when
dealing with disability, people may give up some activities in order to have time and energy
for others.20.22, 26

Fatigue, symptom measures, and functional limitations were the strongest predictors of VLA
disability. These measures were also significantly different across condition groups, with
severity of VLA disability mirroring severity of symptoms across condition groups. After
taking fatigue, symptom measures, and functional limitations into account, there were no
significant differences in VLA disability among condition groups, suggesting that
differences among these groups could be attributed largely to differences in symptoms and
limitations. The role of severity was also clear when looking at differences in disability
between individuals with high and low severity within the COPD and chronic bronchitis
groups. In these analyses, individuals in the chronic bronchitis group with low severity
reported the least disability, followed by individuals in the COPD group with low severity.
The greatest disability was seen among individuals in the COPD group with high severity.

When considered from the disablement model perspective, many scales commonly used in
COPD consist only of items assessing functional limitations (e.g., walking speed, ability to
climb stairs) or obligatory activities (e.g., self-care). Few scales include items assessing the
full spectrum of activities, and no scales focus clearly on disability rather than a mix of
functional limitations and disability. Other scales have been developed that attempt to assess
the broad range of activities affected by COPD. Leidy’s Functional Performance Inventory
(FPI) covers six domains (body care, household maintenance, physical exercise, recreation,
spiritual activities, and social activities)!, but has 65 items — more than twice as many items
as the VLA scale, increasing the time needed for administration and scoring. Lareau’s 164-
item Pulmonary Functional Status and Dyspea Questionnaire (PFSDQ) assesses levels of
dyspnea intensity with activities and changes that have occurred as a result of COPD in 79
activities.* A modified PFSDQ has only 40 items and queries fatigue and dyspnea with ten
activities, but all ten activities are related to self-care, walking, and climbing stairs.2 In
addition to advantages due to length and focus compared with these other scales, the VLA
disability scale has been used in a variety of chronic illnesses and, in the current study, a
range of respiratory conditions, making it useful in studies of different illness groups.

Why is it important to consider disability in valued life activities? Performance of VLAS has
been linked to psychological well-being more strongly than limitations in general
functioning.®-11 Persons with rheumatoid arthritis who report high levels of depressive
symptoms performed fewer VLAs than those who did not report depressive symptoms,28
and performance of VLAs was more closely related to quality of life among individuals with
asthma than functional limitations.13 In COPD, VLA difficulty was predictive of
psychological distress, whereas general physical functioning was not.1® In addition, loss of
VLAs has been shown to be a stronger predictor of subsequent onset of new depressive
symptoms than decline in general function.® 19 Disability in certain types of activities,
specifically recreational and social activities, appears to be especially linked to the onset of
depressive symptoms.10 Performance of VLAs also appears to be more closely linked to
individuals’ satisfaction with their abilities than other type of functioning.12 Given that
many individuals are referred to pulmonary rehabilitation because they are dissatisfied with
their ability to perform daily activitiesl®, a measure that focuses on a wide range of daily life
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activities may be the most appropriate way to assess the outcomes of rehabilitation. Another
consideration is that as more effective treatments become available, patient goals will likely
expand beyond simple preservation of ADLs. Measurement of a wider range of life
activities coincides with these new expectations.

There are potential limitations to this study. Our assessment of VLAs may have been
incomplete. While the addition of activities may produce a more sensitive instrument, there
is no reason to believe that the overall tenor of these results would change as a result.
Factors other than those included here may affect VLA disability. For example, cognitive
function may be an important determinant of VLA disability. Unfortunately, an adequate
measure of cognitive function was not available for this cohort, although such data are
currently being collected on a portion of this sample, enabling examination of this
association at a later time. The airways cohort may be unrepresentative of individuals with
these conditions. However, because participants were recruited from the community rather
than through an academic medical center or tertiary care center, it is probable that the
distribution of disease severity and other relevant characteristics is more similar to the
population of individuals with these conditions. Because we did not have results of
pulmonary function testing or medical records and we relied on self-reports of physicians’
diagnoses, some individuals may have been classified into the wrong disease group. It is
likely, though, that such misclassification would tend to attenuate differences among the
groups, biasing our results toward null findings.

In summary, disability in valued life activities is very common among individuals with
COPD and other airways conditions, and more common in committed and discretionary
activities than in obligatory activities. A focus on obligatory activities, as is common in
disability measures, would therefore miss a great deal of the impact of these conditions.
VLA disability appears to play a substantial role in individuals’ psychological status and
satisfaction with functioning.? 10 12.14.16 Fytyre research should identify factors associated
with the development and progression of VLA disability, as well as factors that may protect
against or ameliorate such disability. The latter is especially important, since these may
represent potential targets for intervention.
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Wave 1
(2001)

Wave 2
(2002)

Wave 3
(2003)

Wave 4
(2004)

Wave 5
(2006)

National sample Hot spot sample
17,442 households contacted 16,042

7,853

Respiratory condition sample

2,281 confirmed adult 55-75 1,933 confirmed adult 55-75

1,001 completed interview 1,002 completed interview

2,113 Interviewed
(53% of eligible)

210
110

1,193 confirmed adult 55-75

confirmed condition

completed interview

386 COPD
517 COPD or asthma < -
1 asthma

267 COPD

C 352 (68%) re-nterviewed <
85 asthma

113 (22%) refused
8 (2%) died
44 (9%) lost to follow-up

)

323 from Wave 1 w/ sleep 675 eligible
apnea, allergic rhinitis

139 (21%) refused
9 (1%) died

92 (14%) lost to follow-up

204 COPD
433 (64%) re-interviewed < 74 asthma
155 other

)

33 (8%) refused
8 (2%) died

15 (3%) lost to follow-up

40 (11%) refused
16 (4%) died

18 (5%) lost to follow-up

173 COPD
373 (86%) interviewed 68 asthma
132 other
New Cohort
20,247
136 COPD
5,934 confirmed adult 55-75 299 (80%) re-interviewed 55 asthma
108 other
701 confirmed condition
375 completed interview
(53% of eligible)
(291 COPD, 84 asthma)

Figure 1. Recruitment and retention of airways disease cohort
Recruitment and retention of airways disease cohort through Wave 5 (2006; data used for

current study).

674 interviewed 452 COPD
139 asthma
83 other
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Figure 2. Proportion of each condition group with at least one VLA affected and proportion
unable to perform at least one VLA

Proportion of the COPD, chronic bronchitis, and asthma groups who reported at least one
VLA affected by their condition, and proportion of each group who reported being unable to
perform at least one VLA because of their condition.

Except for “Unable, Obligatory,” all differences between groups are statistically significant
(p<.0001) by 2 analysis.
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Table 1

Valued Life Activity Scale Items

Subscale™  Item
(0} 1. Taking care of your basic needs, such as bathing, washing, getting dress, or taking care of personal hygiene.
o 2. Walking or getting around inside your home.
o 3. Walking outside, just to get around, in the area around your home or other places you need to go on a regular basis. (This does

O O O U O 0O 0O O oo oo oo ooo o o o o

O O O O

not include walking for exercise.)

4. Getting around your community by car or public transportation.

5. Talking on the telephone or in person

6. Sleeping.

7. Preparing meals and cooking.

8. Light housework, such as dusting or laundry.

9. Heavier housework, such as vacuuming, changing sheets, or cleaning floors.

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

11. Shopping and doing errands.

12. Taking care of your children/grandchildren or doing things for them.

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

14. Household business

15. Working at a job for pay

16. Gardening or working in your yard.

17. Visiting with friends or family members in their home.

18. Going to parties, celebrations, or other social events.

19. Having friends and family members visit you in your home.

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

21. Participating in leisure activities OUTSIDE your home, such as playing cards or bingo, or going to movies/restaurants.
22. Working on hobbies or crafts or creative activities, such as sewing, woodwork, or painting.

23. Participating in moderate physical recreational activities, such as dancing, playing golf, or bowling.

24, Participating in vigorous physical recreational activities, such as walking for exercise, jogging, bicycling, swimming, or water
aerobics.

25. Traveling out of town.

26. Participating in religious or spiritual activities.

27. Doing volunteer work.

28. Intimate relations with partner

*
O=Obligatory, C=Committed, D=Discretionary

Note: items are not administered in this order.
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Predictors of VLA Disability

Page 12

Table 2

Variables

Definitions

Socioeconomic characteristics

Age

Sex

Educational level

Marital status

Health behaviors and health status measures
Smoking

Body mass index (BMI)

Fatigue

Number of days with respiratory symptoms

Number of nights with respiratory
symptoms

Functional limitations

55-60 years, 61-65 years, 66+ years

Less than high school, high school graduation or higher

Married or living with partner, all other

Current, former

Obese (BMI > 30), all other

Rating of 0 (no fatigue) to 10 (extremely fatigued)

Over past 14 days. Responses range from 0 to 14.

Over past 14 days. Responses range from 0 to 14.

Difficulty ratings for 10 physical actions such as stooping, getting up from a stooping position,
lifting or carrying items, standing in place, standing up after sitting, and walking up and down

stairs.2? Items are rated on the same 4-point scale as VLA disability; possible scores range from 0
to 3.
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Predictors of Proportion of VLAs Affected

Table 5

Total  Obligatory Committed Discretionary
Sociodemographic
Age 55-60 years _51a —g9b —65b -3.6
Age 61—-65 years
Age 66+ years (reference) -- - - --
Female —2.8 2.9 -3.2
White, non-Hispanic _47a 632 6.1 @
Education < HS
Unmarried/no partner
Model R? .05 .06 .07 .04
Health status
Ever smoker
Obese
Comorbid conditions:
1 _3g 2 —404 -3.8
2
Fatigue rating 27d 20¢C 28d 29d
Symptom days 114 100 1.3d 1.0d
Symptoms nights 07¢ 11d 09¢
Model R? .55 51 51 49
Functional limitations
Functional limitations score 51 3d 239d 23.3d 18.44d
Model R2 .66 .64 .61 .57
Condition
COPD (reference) -- - - --
Chronic bronchitis -3.0 -3.8 —4.4
Asthma
Model R? .66 .64 .62 .57

Page 15

Note: Only predictors significant at p<.20 shown. Regression parameters from final model are shown. Letters indicate significance level of variable

in multiple regression models:
8- p<.05.

b=p<.01.

C-p<.00L.

9_p< 0001
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