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ORIGINAL ARTICLE

Physical activity and quality of life in subjects with
chronic disease: Chronic obstructive pulmonary disease
compared with rheumatoid arthritis and diabetes mellitus
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Abstract
Objective. Chronic diseases interfere with the life situation of the affected person in different ways. The aim was to compare
the burden of disease in three chronic diseases � chronic obstructive pulmonary disease (COPD), rheumatoid arthritis (RA),
diabetes mellitus (DM) � and in healthy subjects, with a particular interest in physical activity, quality of life, and
psychological health. Design. Cross-sectional, observational study. Setting and subjects. Postal survey questionnaire to a
stratified, random population of 68 460 subjects aged 18�84 years in Sweden. The subjects included were 40�84 years old
(n�43 589) and data were analysed for COPD (n�526), RA (n�1120), DM (n�2149) and healthy subjects (n�6960).
Result: Some 84% of subjects with COPD, 74% (RA), 72% (DM), and 60% in healthy subjects (pB0.001, COPD versus
RA, DM, and healthy subjects) had a physical activity level considered too low to maintain good health according to
guidelines. Quality of life (EuroQol five-dimension questionnaire, EQ-5D) was lower in COPD and RA than in DM.
Anxiety/depression was more common in subjects with COPD (53%) than in those with RA (48%) and DM (35%) (pB
0.001, COPD versus RA and DM), whereas mobility problems were more common in RA (55%) than COPD (48%) and
DM (36%) (pB0.001, RA versus COPD and DM). All differences between groups remained significant after adjusting for
age, sex, and socioeconomic background factors. Conclusion. Subjects with chronic diseases had a low level of physical
activity, most evident in subjects with COPD. COPD and RA had a higher negative impact on quality of life than DM. Our
results indicate that increased attention regarding physical inactivity in subjects with chronic diseases is needed to minimize
the burden of disease.
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Chronic diseases are important causes of morbidity

and mortality. An ageing population will result in an

increased burden of disease and death. In 2005, all

chronic diseases accounted for 72% of the total

burden of disease (in terms of disability-adjusted life

years, DALYs) in the population aged 30 years and

older [1]. Thus, the consequences of chronic dis-

eases are considerable for the well-being of the

individual and for society.

Modern treatment of chronic diseases and lifestyle

diseases should include promoting of a more healthy

lifestyle, i.e. to prevent physical inactivity, tobacco

use, and poor food habits [1,2]. Physical activity is an

important factor to prevent and treat chronic dis-

eases [3�6]. It is recommended that physical activity

should be performed for a minimum of 30 minutes

on five days each week at a moderate intensity level

or vigorous intensity aerobic activity for a minimum

of 20 minutes on three days each week (or a

combination) to promote and maintain health [3].

Health-related quality of life is low in many chronic

conditions, and many subjects experience fatigue [7].
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Moreover the combination of chronic disease and

depression worsens health significantly [8].

No large population-based study has so far

investigated and compared the level of physical

activity and symptoms in subjects with the common

chronic diseases: chronic obstructive pulmonary

disease (COPD), rheumatoid arthritis (RA), and

diabetes mellitus (DM). With greater knowledge

about this, healthcare professionals will have a better

ability to improve interventions and hopefully de-

crease the burden of disease.

The aim of this study was to describe and compare

the level of physical activity, health-related quality of

life, and psychological health in subjects with

chronic obstructive pulmonary disease (COPD),

rheumatoid arthritis (RA), and diabetes mellitus

(DM), and in healthy subjects in a population-based

study.

Material and methods

Data collection and analysis

A survey was performed in a population sample

of 68 460 men and women aged 18�84 years. Data

were obtained during August�November 2004 using

a postal survey questionnaire in Swedish. The area

investigated covered 55 municipalities in five counties

in central Sweden with approximately one million

inhabitants. The sampling was random after stratifi-

cation for gender, age group, county, and munici-

pality. Data collection was completed after two postal

reminders. A total of 43 589 subjects answered the

questionnaire. The overall response rate was 64%.

Subjects ] 40 years old were included.

The study included subjects with self-reported

COPD, RA, DM, and healthy subjects. To separate

clearly the effect of each of the three chronic

diseases on the measured variables, each disease

group excluded all other groups: (1) COPD exclud-

ing RA and DM, (2) RA excluding COPD and DM,

(3) DM excluding COPD, and RA. ‘‘Healthy

subjects’’ consisted of individuals who reported

not having any long-term disease, impairments, or

other long-term health problem. The general outline

of the survey is presented in Figure 1 (for

the characteristics of the groups see Table I).

Physical activity

Physical activity in leisure time was estimated

on a four-category scale indicating (A) sedentary

(mostly sitting down or low activityB2 hours a

week); (B) moderate exercise (low activity�2 hours

a week); (C) moderate regular exercise (high

activity�30 minutes, 1�2 times a week); (D) regular

exercise and training (high activity�30 minutes]3

times a week) [9]. This variable was dichotomized

into low activity level (A and B) and high activity

level (C and D) corresponding to the recommended

minimum level given by Nelson et al. [3].

Health-related quality of life

General health was assessed with the answer to the

question ‘‘How do you rate your general health

Life and health survey 2004
n=68 460

Non-responders
n=24 871

Age ≥40, n=31 606
  COPD    n=    664 (2.1%)
  RA    n=  1352 (4.3%)
  DM     n=  2398 (7.6%)

Responders
n=43 589

Age
<40
n=
11 983

COPD
only

n=526 

RA
only

n=1120

DM
only

n=2149

Healthy 
subjects (no
diseases or

impairments)
n=6960

Figure 1. Selection of the population surveyed. ‘‘Only’’ indicates

that the index disease does not include any of the other dis-

eases. Note: COPD�chronic obstructive pulmonary disease,

RA�rheumatoid arthritis, DM�diabetes mellitus.

Chronic diseases are important causes of mor-

bidity in the adult population and are often

treated in primary care.

. In a Swedish population survey, subjects

with COPD reported lower general health

and level of physical activity than subjects

with RA or diabetes mellitus.

. Fatigue was a prominent symptom experi-

enced by half of the subjects with COPD or

RA.

. Subjects with COPD or RA need special

attention to physical inactivity, depressive

symptoms, and symptoms of fatigue.
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state?’’ with the alternatives; very good/good/neither

good nor poor/poor/very poor [10].

The EuroQol five-dimension questionnaire (EQ-5D)

consists of the dimensions mobility, self-care, usual

activities, pain/discomfort, and anxiety/depression,

each of which offered three possible responses: no

problems/some or moderate problems/extreme pro-

blems [11]. The index of EQ-5D was computed

according to Burström et al. [12], (1�full health,

0�death).

Psychological health and symptoms

The General Health Questionnaire (GHQ) is a self-

reported questionnaire designed to identify psycho-

logical disorders, mainly the anxiety/depression

spectrum [13]. In the present study the 12-item

version (GHQ12) was used [14]. Scores were calcu-

lated from dichotomizing the 12 items (0�equal or

better than usual, 1�worse than usual), and psycho-

logical distress was defined as present when the total

score was 3 or higher.

The following symptoms during the past three months

were asked for; ‘‘anxiety and worry’’, ‘‘fatigue’’,

‘‘sleeping problems’’, and ‘‘depression’’. The four

response alternatives were ‘‘have not been troubled/

once in a while/many occasions/all the time’’.

A question concerning the subject’s view on her/

his personal future was asked. The five alternatives

were: ‘‘very optimistic/rather optimistic/neither

optimistic nor pessimistic/rather pessimistic/very

pessimistic’’.

Subjects answering ‘‘Yes’’ to the question: ‘‘Has

it happened during the past 12 months that you have

had difficulties in managing your current expendi-

ture for food, rent, bills, etc.’’ were defined as having

economic problems.

Statistical methods

The chi-squared test was used to analyse the

relationship between categorical variables. The

95% confidence interval was computed for means

and proportions. Binary logistic regression was

performed to calculate odds ratios adjusted for

background data: sex, age, smoking, BMI, educa-

tional level, employment status, economic problems,

and living alone. Subjects with COPD were com-

pared with RA, DM, and healthy subjects. All

statistical tests were two-sided with significance level

Table I. Characteristics of the study population aged 40�84 years (n�10 755).

Diseases

COPD n�526 RA n�1120 DM n�2149 Healthy n�6960

Age, yrs 69.1 (68.3�69.9) 65.4 (64.7�66.1) 67.5 (67.1�68.0) 58.0 (57.7�58.3)

Sex, females (%) 44.3 (40.0�48.9) 64.8 (62.0�67.6) 42.8 (40.7�44.9) 52.7 (51.5�53.9)

BMI (kg/m2) 25.4 (25.1�25.8) 26.2 (26.0�26.5) 28.3 (28.1�28.6) 25.3 (25.2�25.4)

Smoking status (%)

Never smokers 12.1 (9.3�15.0) 45.3 (42.4�48.3) 46.8 (44.7�49.0) 52.5 (51.4�53.7)

Ex-smokers 53.0 (48.7�57.4) 31.1 (28.3�33.8) 39.3 (37.3�41.4) 27.3 (26.2�28.3)

Current smokers 34.8 (30.7�39.0) 23.6 (21.1�26.1) 13.8 (12.3�15.3) 20.2 (19.2�21.1)

Highest educational level (%)

Compulsory school 68.7 (64.7�72.8) 56.3 (53.3�59.3) 63.0 (60.9�65.1) 38.7 (37.5�39.8)

Grammar school 12.0 (9.2�14.9) 20.8 (18.3�23.2) 16.0 (14.4�17.6) 29.8 (28.7�30.9)

University 12.2 (9.3�15.1) 14.6 (12.5�16.7) 12.5 (11.1�13.9) 25.9 (24.8�27.0)

Other 7.0 (4.8�9.3) 8.3 (6.7�10.0) 8.4 (7.2�9.6) 5.6 (5.1�6.2)

Employment (%)

Employed or studying 19.0 (15.6�22.4) 27.1 (24.4�29.7) 26.2 (24.3�28.1) 66.6 (65.5�67.8)

Sick leave or sickness pension 13.5 (10.6�16.4) 18.7 (16.5�21.0) 10.7 (9.4�12.0) 1.7 (1.4�2.0)

Retired 66.7 (62.7�70.8) 52.9 (50.0�55.9) 59.7 (57.7�61.8) 28.0 (27.0�29.1)

Economic problems (%) 15.6 (12.4�18.7) 15.4 (13.3�17.6) 9.5 (8.3�10.8) 7.9 (7.2�8.5)

Living alone (%) 36.3 (32.2�40.4) 29.3 (26.6�32.0) 26.7 (24.8�28.5) 17.3 (16.4�18.2)

Notes: Data are presented as percentage or mean with 95% confidence intervals in parentheses. COPD�chronic obstructive pulmonary

disease (not RA, not DM), RA�rheumatoid arthritis (not COPD, not DM), DM�diabetes mellitus (not COPD, not RA), Healthy�
subjects with no diseases or impairments, BMI�Body mass index.
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of 5%. Analyses were carried out using SPSS 15.0

statistical software.

Ethics

According to the Swedish law of medical research

ethics, population studies do not require ethical

approval. The reason is that the respondent is

supposed to have given consent when returning the

questionnaire.

Results

Characteristics

Subjects with the three chronic diseases were older

than healthy subjects and their educational level and

employment status were significantly lower (Table I).

There were more men in the COPD and DM groups

and more women in the RA group. Current smokers

and ex-smokers were most common among subjects

with COPD. Economic problems were common for

subjects with COPD and RA compared with subjects

with DM and healthy individuals. More subjects

with COPD lived alone.

Physical activity

Over 84% of the subjects with COPD had a low

physical activity level. Compared with subjects with

RA, DM, and healthy subjects, this was significantly

lower, also when adjusting for background data

(Table II).

Health-related quality of life

General health was rated as poor or very poor by

31% of subjects with COPD and by 29% of subjects

with RA, which was significantly higher than in

subjects with DM (16%) (pB0.001). Health-related

quality of life, as assessed with the EQ-5D index,

was worse (lower index) in subjects with the three

chronic diseases compared with healthy subjects

(Table III). Subjects with COPD had a significantly

lower index than subjects with DM.

Subjects with COPD or RA generally had the

highest prevalence of problems in each dimension.

Odds ratios adjusted for background data indicated

that subjects with COPD had significantly more

anxiety/depression problems than the other groups,

while subjects with RA had significantly more

mobility problems and pain/discomfort than those

with COPD and DM.

Psychological health and symptoms

Impaired psychological well-being, measured by

GHQ12, was more common among subjects with

COPD or RA than among subjects with DM or

healthy subjects. Subjects with COPD had a sig-

nificantly higher level of impairment than any of the

other groups (Table IV), after adjusting for back-

ground data. Subjects with COPD also had a

significantly higher prevalence of anxiety and depres-

sion. In addition, they were more likely to have a

pessimistic view of the future than any of the other

groups. Subjects with COPD or RA had a signifi-

cantly higher prevalence of sleeping problems and

fatigue than subjects with DM or healthy subjects.

Gender differences

Women had a significantly higher prevalence of

anxiety, depression, and sleep disturbances than

men in all disease groups as well as in the group of

healthy subjects.

Discussion

In this population-based study of subjects with

COPD, RA, DM, and of healthy subjects aged

]40 years, differences between the groups were

found for physical activity, quality of life, and

Table II. Physical activity level (n�10 755).

Diseases

COPD n�526 RA n�1120 DM n�2149 Healthy n�6960

High activity level1 15.8 25.6 27.5 39.8

Low activity level2 84.2 74.4 72.5 60.2

OR3 (95% CI) 1 1.80 (1.33�2.45) 2.17 (1.63�2.90) 2.49 (1.88�3.28)

Notes: Data are presented as percentage with odds ratio and 95% confidence intervals within parentheses. COPD�chronic obstructive

pulmonary disease, RA�rheumatoid arthritis, DM�diabetes mellitus, OR�odds ratio, CI�confidence interval.
1Moderate regular exercise (high activity �30 minutes, 1�2 times a week) or regular exercise and training (high activity �30 minutes]3

times a week),
2sedentary lifestyle (mostly sitting down or low activityB2 hours a week) or moderate exercise (low activity �2 hours a week).
3The adjusted odds ratio expresses the likeliness of higher activity level in the non-COPD groups compared with the COPD group after

adjusting for sex, age, smoking, BMI, educational level, employment status, economic problems, and living alone.
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Table III. The EQ-5D index and percentages of subjects reporting any problems (moderate or severe problems) in different dimensions of

the EQ-5D (n�10 755).

Diseases

COPD n�526 RA n�1120 DM n�2149 Healthy n�6960

EQ-5D index value,

mean (SD)

0.62 (0.27) 0.60 (0.27) 0.72 (0.25) 0.91 (0.12)

Present state of health (EQ-5D),

any problems

Mobility 48.4 55.3 36.1 3.6

OR1 (95% CI) 1 1.75 (1.37�2.22) 0.63 (0.50�0.79) 0.10 (0.07�0.12)

Self-care 9.1 12.1 7.2 0.3

OR1 (95% CI) 1 1.49 (0.98�2.22) 0.84 (0.56�1.27) 0.07 (0.04�0.13)

Usual activities 38.5 38.0 23.4 0.9

OR1 (95% CI) 1 0.93 (0.72�1.20) 0.48 (0.38�0.62) 0.03 (0.02�0.04)

Pain/Discomfort 87.3 96.1 74.8 34.8

OR1 (95% CI) 1 3.85 (2.50�5.88) 0.43 (0.32�0.58) 0.11 (0.08�0.14)

Anxiety/Depression 52.6 47.4 34.9 15.5

OR1 (95% CI) 1 0.64 (0.50�0.81) 0.47 (0.38�0.59) 0.18 (0.14�0.22)

Notes: Data are presented as mean and standard deviation (SD) or percentage with odds ratio and 95% confidence intervals within

parentheses. EQ-5D�the EuroQol five-dimension questionnaire, COPD�chronic obstructive pulmonary disease, RA�rheumatoid

arthritis, DM�diabetes mellitus, OR�odds ratio, CI�confidence interval. 1The adjusted odds ratio expresses the likeliness of reporting a

problem in the non-COPD groups compared with the COPD group after adjusting for sex, age, smoking, BMI, educational level,

employment status, economic problems, and living alone.

Table IV. Impaired psychological well-being, symptoms past three months, and personal future view (n�10 755).

Diseases

COPD n�526 RA n�1120 DM n�2149 Healthy n�6960

GHQ12

Impaired well-being (score]3) 23.3 22.6 13.3 6.8

OR1 (95% CI) 1 0.71 (0.54�0.94) 0.48 (0.36�0.63) 0.18 (0.14�0.24)

Symptoms past three months

Anxiety and worry

Many occasions/all the time 26.3 23.3 13.7 5.9

OR1 (95% CI) 1 0.61 (0.46�0.81) 0.48 (0.36�0.63) 0.17 (0.13�0.23)

Fatigue

Many occasions/all the time 49.6 51.7 31.9 8.4

OR1 (95% CI) 1 0.91 (0.71�1.16) 0.49 (0.39�0.61) 0.10 (0.08�0.13)

Sleeping problems

Many occasions/all the time 35.8 41.5 24.5 10.5

OR1 (95% CI) 1 1.12 (0.88�1.43) 0.66 (0.52�0.84) 0.26 (0.21�0.33)

Depression

Many occasions/all the time 26.1 21.8 12.7 4.0

OR1 (95% CI) 1 0.59 (0.44�0.78) 0.46 (0.35�0.61) 0.13 (0.10�0.18)

‘‘Personal opinion on your future’’

Pessimistic 19.8 12.1 8.3 2.1

OR1 (95% CI) 1 0.47 (0.32�0.68) 0.36 (0.25�0.51) 0.09 (0.06�0.12)

Notes: Data are presented as percentage with odds ratio and 95% confidence intervals within parentheses. COPD�chronic obstructive

pulmonary disease, RA�rheumatoid arthritis, DM�diabetes mellitus, GHQ12�General Health Questionnaire 12-item version, OR�
odds ratio, CI�confidence interval. 1The adjusted odds ratio expresses the likeliness of reporting a problem in the non-COPD groups

compared with the COPD group after adjusting for sex, age, smoking, BMI, educational level, employment status, economic problems, and

living alone.
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psychological health. Subjects with COPD had the

lowest physical activity level followed by subjects

with RA, DM, and healthy subjects. In general,

subjects with COPD or RA had a lower health-

related quality of life and psychological well-being

than subjects with DM and healthy subjects.

A strength of the present method is that it is

population-based, i.e. health status in subjects in the

general population is investigated. This is in contrast

to other studies where study groups are mainly

recruited from the healthcare system. This study

reflects the subjects’ own perceptions of having or

not having a diagnosis, which could be a strength but

also raises questions about the precision of disease

terms. A weakness is that the self-reported diseases

in a large sample such as this cannot be validated by

physical examinations at a reasonable cost.

The estimated prevalence of COPD at ages over

45 years in Sweden is 5�15% [15], in adults with RA

0.5�2.7% [16], and in adults (25-64 years) with DM

3% [17]. In addition the prevalence of DM increases

sharply with increased age [18]. Thus, in our study

an over-reporting of RA and under-reporting of

COPD is present. Self-reported RA probably in-

cludes other polyarthritis, systemic autoimmune

diseases, and subjects with arthropathies as well as

osteoarthritis, whereas in population-based studies

of COPD objective definitions tend to produce

higher prevalence estimates than do patient-reported

diagnoses [19]. Self-reported DM has in other

studies been found to have a high specificity [20].

The high prevalence of DM was therefore probably

explained by the relatively high mean age of our

population. The higher than expected prevalence of

RA and DM indicates that these two groups

included individuals with fewer symptoms and

thereby a better health status. On the other hand,

the prevalence of COPD was lower than expected

which implies that there is a selection of subjects

with more comorbidity and a lower health status in

this diagnostic group. A weakness regarding physical

activity is the valuation by a single question describ-

ing activity in leisure time. However, physical strain

in relation to work is not applicable in this study as

70�80% of the subjects with chronic diseases are

either retired, on sick leave, or have a sickness

pension. The physical activity question has been

shown to be valid for categorizing people into

different categories of activity [9].

Other studies confirm that patients with COPD

are markedly physically inactive in daily life when

compared with healthy subjects [21]. Recommenda-

tions encouraging and supporting healthy physical

activity for people with RA [22] are motivated by

increased mortality rates associated with activity

limitation [23], and comorbidity from cardiovascular

disease [24]. Recommendations for prevention are

similar to therapeutic recommendations for many

common diseases, including Type 2 diabetes and

osteoarthritis. Evidence is broad and strong in favour

of giving physical activity one of the highest priorities

for both prevention and treatment of disease and

disablement in older adults [3]. Physical activity is

highlighted as a major form of treatment modality

for DM for example, since disease outcomes are

inversely related to regular physical activity in

prospective observational studies [25]. The present

study suggests that there is room to increase and

promote physical activity and give subjects with

chronic diseases support from healthcare profes-

sionals. The support can for example consist of

physical activity on prescription, counselling in

behaviour modification, and offering participation

in exercise programmes.

Although the present study could not grade the

severity of disease, it supports a high prevalence of

anxiety and depressive symptoms, especially in

subjects with COPD. Chronic medical illnesses

have strong associations with anxiety and depression

as reported in a review article [26]. Self-perceived

depression is also associated with the metabolic

syndrome [27]. The prevalence of fatigue in the

present study was even higher than that of anxiety

and depressive symptoms, with half of subjects with

COPD or RA experiencing fatigue on many occa-

sions or all the time. Similarly, in selected samples of

patients with COPD, the prevalence of fatigue was of

the order of 50% [28]. Fatigue in subjects with

COPD has also been described as an important

problem affecting daily activities [29].

In conclusion, subjects with chronic diseases often

have a low level of physical activity. Of the three

diseases, subjects with COPD had the lowest physi-

cal activity level. Subjects with COPD or RA

reported a higher negative impact on quality of life

variables than subjects with DM did. Our results

indicate that increased attention regarding physical

inactivity in subjects with chronic diseases is needed

in order to minimize the burden of disease.
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