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 abstract 
            Background:   People with asthma believe their condition prevents them from undertaking physical 

activity. The objective was to determine the association between habitual physical 
activity levels and the quality of life in adults with asthma and meeting the physical 
activity guidelines.

   Material/Methods:  A cross-sectional survey of adults (aged >18) with asthma was conducted in three 
general practices in Nottingham, UK (n = 128). A self-reported short form International 
Physical Activity Questionnaire, mini Asthma Quality of Life Questionnaire and a de-
mographic questionnaire (age, gender, ethnicity and BMI) were used to collect data. 
Physical activity was provided in minutes for different activities to enable the habitual 
weekly MET-minutes to be calculated, and the quality of life score was determined.

              Results:  Among 128 respondents, 22% met the physical activity guidelines. Mostly younger, 
white, male, normal weight participants had higher physical activity levels and better 
asthma quality of life. Mean total asthma quality of life score was 4.5. Linear regression 
modelling showed a positive association between the total physical activity and the 
quality of life score (p < 0.001); thus higher physical activity levels were associated 
with less/no asthma quality of life impairment (higher score).

             Conclusions:   The majority of asthmatics in this study had low physical activity levels, did not meet 
the recommended physical activity guidelines and had impaired quality of life. A strong 
positive association between physical activity and asthma quality of life supports the 
view that adults with asthma should be encouraged to be sufficiently physically active, 
which could be associated with a better asthma related quality of life.
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introduction 
Suffering from asthma, being less physically active and having a poor qual-
ity of life are all individually associated with increased morbidity and mor-
tality [1, 2, 3]. Hence co-existence of these three conditions can be associ-
ated with worse clinical outcomes.

Asthma is a common Chronic Inflammatory Lung Disease which causes re-
versible narrowing of the airways [4]. Approximately 1 in 12 UK adults (n = 
5.4 million) are receiving treatment for asthma. In the UK, there are three 
deaths a day due to asthma, the highest in Europe, most of them avoidable 
[5] with a 1.5 times higher risk of dying prematurely [6]. Asthma related 
health expenditure is more than £1 billion in the UK [7]. Thus, asthma poses 
a serious economic burden [7] and global public health problem with 235 
million people suffering from this condition worldwide [8].

Physical inactivity is the fourth highest cause of global mortality respon-
sible for approximately 3.2 million deaths worldwide (6% of deaths glob-
ally) [9]. There has been a substantial reduction in physical activity levels 
[10] with an increase in adverse health outcomes. Regular physical activ-
ity reduces the risk of cardiovascular diseases, stroke, diabetes, colon and 
breast cancer, depression as well as helpsto control weight [9, 12]. The 
UK Chief Medical Officer recommended physical activity guidelines state  
that adults should perform at least 150 minutes of moderate intensity exer-
cise every week [12, 13]. This can be achieved by exercises including brisk 
walking, gardening and water aerobics for 30 minutes a day, 5 days a week.
Quality of life (QoL) can be defined as “general well-being” [14] whereas 
health related quality of life includes the individuals’ “physical and men-
tal health perceptions” [15]. Measuring the quality of life in adults with 
asthma helps predict their general health andthe effectiveness of asthma 
medications. Evidence suggests worsening the quality of life with increas-
ing asthma severity [16] and worsening asthma control [17, 18].

What is knoWn? 
It is known that vigorous physical activity causes narrowing of the airways 
[19]. Many patients with asthma feel that their condition prevents them 
from strenuous physical activity and exercise, hence they often avoid such 
activities [20] due to concern about possibly worsening their asthma symp-
toms [21]. Tolerance to physical activity can be built over time, leading 
to a reduction in the exercise-induced narrowing of airways, thus making 
an asthma attack less likely. This can be achieved with effective manage-
ment of asthma; an exercise management plan including specific exercise 
schedules, repeated brief bouts of exercise and a steady increase in activ-
ity under supervision [22]. However, asthma patients are rarely aware of 
such exercise schedules and hence hold negative views on physical activ-
ity and exercise [23].

hoW this study fits in? 
Recent British Guidelines for the Management of Asthma [24] suggest that 
adults with asthma should be encouraged to lose weight, undertake exer-
cise programmes involving breathing and physiotherapist-taught methods 
to improve their quality of life and reduce asthma symptoms. Studies have 
shown an improvement in asthma symptoms and the quality of life with 
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supervised physical activity programs [25] with aerobic exercise programs 
being recommended [3]. There have been limited studies related to physical 
activity in adults with asthma [20, 23, 25]. Most of the studies on asthma 
patients, exercise and the quality of life have been on children and adoles-
cents [26, 27]. Hence, it was felt there is a need to assess the association 
between physical activity levels and asthma quality of life in adults within 
a primary care population.

This study aims to investigate physical activity levels in adults with asthma, 
to see if they meet the UK government guidelines for physical activity and 
whether there is any association between physical activity levels andthe 
quality of life in these patients.

material and methods 
ethical approval 
The study protocol was reviewed and given a favourable opinion by the Na-
tional Research Ethics Committee North West – Lancaster ref no: 12/NW/0031 
(January 2012). The Research and Graduate Services at University of Not-
tingham also approved this study sponsor’s ref no: 11119. Approval was also 
granted by the Research and Development Department at Nottingham City 
Primary Care Trust and by the management of the three GP surgeries.

design and study population 
This was a questionnaire-based cross-sectional survey in the Primary Care 
setting across three NHS GP Surgeries in Nottingham, UK. Nottingham has a 
predominant white ethnic population (85%) and a high deprivation index [28]. 

Diagnosis of asthma was based on all adult patients on the Asthma QOF re-
gister at the three general practices that were invited to participate (n = 
571). These patients had been diagnosed as having asthma by their GPs and 
had been using asthma medications within the last 12 months [7, 29]. There 
were no exclusion criteria, although information packs were only available in 
English. The pack, including the questionnaires, was posted to potential par-
ticipants to be returned (posted back in a stamped self-addressed envelope 
or handed in to the surgery) within 8 weeks. At 4 weeks, participants were 
sent a reminder to complete and return their questionnaires. Completion and 
return of the questionnaires was considered as informed consent from the 
participants.

data source               
Participants were asked to complete three questionnaires: the validated In-
ternational Physical Activity Questionnaire Short Form (IPAQ–SF) (Appendix 
Figure 1), to determine participants’ habitual physical activity levels (METS 
minutes per week)(IPAQ, 2005); the validated mini Asthma Quality of Life Qu-
estionnaire (mini AQLQ) (Appendix Figure 2), to determine whether asthma 
affected the participants’ quality of life [30]; and General Information Question-
naire (GIQ) (Appendix Figure 3), to gather demographic data. The IPAQ is a 
commonly used questionnaire to assess the physical activity and inactivity, de-
veloped with the WHO in the 1990s [31]. The short form of the IPAQ is a phy-
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sical activity recall for the last seven days, a self-administered questionnaire 
that shows good reliability and validity after being tested in many countries 
[32]. It has a Flesch Reading Ease score of 64.8 with Flesch–Kincaid Grade 
Level of 8.6 [33].The 15-question mini AQLQ is a validated and reliable short 
form of the original 32 question AQLQ used to measure the asthma health re-
lated problems, across 4 domains (physical, social, occupational and emotio-
nal) over a 2-week recall period [18, 30]. Short forms of both questionnaires 
were used to encourage full completion. The GIQ collected data on age (in 
years), gender (male/female), ethnicity (white/other), height (in metres) and 
weight (in kg).Time to completion of the questionnaires (29 questions) was 
anticipated to be less than 10 minutes. 

In order to be able to detect a two-tailed change in AEE of 550 KJ (equivalent 
to brisk walking for 30 minutes), a difference of two means paired t-test for-
mula (with standard assumptions of 80% power and statistical significance of 
5%) required a sample of 110 participants.These analyses were undertaken 
in SPSS software (version 20).

data analyses 
Asthma prevalence was calculated using the total number of registered pa-
tients compared to those on the asthma QOF register at the three surgeries 
[7]. The responses to the IPAQ-SF were used to calculate each participants’ 
Activity-related Energy Expenditure (AEE) by multiplying the total activity du-
ration of minutes/week of each activity by the activity’s corresponding METS 
value (walking 3.3 METS; moderate intensity activity 4.0 METS; vigorous in-
tensity activity 8.0 METS) [34]. This information was used to determine whe-
ther these patients were meeting the physical activity guidelines. Meeting the 
UK CMO recommended physical activity guidelines were those performing at 
least 150 minutes of at least moderate intensity exercise a week [13]. These  
guidelines also recommend some weekly muscle strengthening activity [13], 
but these data are not collected by IPAQ. 

The 15 mini-AQLQ questions each required a response from severe impair-
ment to no impairment. The mean score for each participant was calculated 
resulting in one of seven ordinal categories (1 severe impairment; 7 no im-
pairment). The data from the GIQ was used to determine participants’ body 
mass index (BMI) (weight in kg divided by their height in metres squared). 
The number and percentage of participants meeting the guidelines in each 
of these sub-groups was calculated and statistical significance tested with an 
unpaired t-test. 

To examine the relationship between physical activity and asthma quality of 
life, two linear regression models were constructed, both with asthma quality 
of life as the dependent variable and MET minutes/week of physical activity 
as the independent variable. The complex model also adjusted for age, sex, 
ethnicity and BMI.
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results 
Asthma prevalence across the three surgeries was 6.7%. 571 questionnaire 
packs were sent out; 146 responded (26% response rate). Exclusions were 
due to incomplete questionnaire data (n = 13), did not want to participate (n 
= 3) or had moved home (n = 2), resulting in 128 participants.The partici-
pants were more likely to be female, white and older (p = 0.018; p < 0.001; p 
< 0.001 respectively).The majority were overweight or obese (31% and 43% 
respectively).

Twenty eight (22%) participants met the physical activity guidelines. 16% of 
participants were sedentary (weekly MET mins < 100). Mean total physical 
activity levels were 2895 MET minutes/week (SD 3624; range 0 to 21462). 
Participants ranged from 0 to 4 hours of mean moderate or vigorous physi-
cal activity (MVPA) per day (mean 0.5 hours) and 0 to 11 hours of mean total 
physical activity per day (mean 1.7 hours).

The percentages of respondents meeting the physical activity guidelines are 
broken down by study demographics in Table 1. This shows that less women 
than men met the physical activity guidelines (20% and 25% respectively; p 
= 0.23); older people were less likely to meet the physical activity guidelines 
(12% of over 50 years and 45% of under 50 years met the physical activity 
guidelines; p < 0.001);and normal weight participants were more likely to 
meet the physical activity guidelines (38%; p = 0.16). The data showed that 
white participants were less active than non-white ones (21% and 27% met 
the guidelines respectively), but the sample size for non-white was small (n 
= 11, p = 0.45).

The data also show a dose response between QoL score and meeting the physi-
cal activity guidelines (p = 0.01): few of the participants who had severe or very 
impaired QoL (n = 13) met the physical activity guidelines (8%); of those with 
moderate to very slight impairment (n = 59) more met the guidelines (25%); and 
of the hardly/not impaired (n = 32), 38% met the guidelines. That is, participants 
with better QoL (less impairment) were more likely to meet the physical activity 
guidelines, with a mean total asthma QoL score of 4.5 (SD 1.4; range 1-7).

The simple linear regression model showed a positive association between 
total physical activity (MET mins per week) and total asthma QoL score (p < 
0.001). The standardised coefficient β was 0.306 (p < 0.001), showing that 
a unit change in physical activity increased the standardised QoL score by this 
amount.Thus more active participants had a higher asthma QoL score (i.e. less/
no impairment), with the model explaining 9% of the variation in QoL scores.

The complex regression model was also adjustedfor age, sex, ethnicity and 
BMI; it also showed a positive association between total physical activity (MET 
mins) and total asthma QoL score (p = 0.01). This increased the coefficient of 
determination sothat the model now explained 11.5% of the variation in QoL 
score.The standardised β for physical activity was 0.253 (p = 0.008), age -0.134 
(p = 0.15), sex -0.030 (p = 0.74), BMI -0.004 (p = 0.96), and ethnicity -0.078 
(p = 0.36). Thus age, sex, BMI and ethnicity all showed negative relationships 
with QoL. Namely, older people mostly over 50, women, those with higher BMI, 
and not white had a lower QoL score (i.e. more impaired); of these associa-
tions only physical activity had a statistically significant association with QoL.  
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Table 1. Summary of study demographics and of patients who met the physical activity 
guidelines

Number 
(percentage %)

N=128

Number (percentage 
%) meeting physical 
activity guidelines

N=28

P value

Sex
Male 43 (34) 11 (26)
Female 85 (66) 17 (20) 0.23
Race
Caucasian 117 (91) 25 (21)
Other 11 (9) 3 (27) 0.45
Age in years
18-29 16 (13) 6 (38)
30-39 4 (3) 3 (75)
40-49 18 (14) 8 (44)
50-59 26 (20) 4 (15)
60-69 29 (23) 4 (14)
70-79 23 (18) 3 (13)
80+ 12 (9) 0 (0) <0.001
BMI
Underweight (<18.5) 2 (2) 0 (0)
Normal weight (18.5–24.9) 32 (25) 12 (38)
Overweight (25–29.9) 39 (30) 6 (15)
Obese (>30) 55 (43) 10 (18) 0.16
Physical activity (METmins) Number
Sedentary (METmins<100) 21 (16) 0 (0)
Low (100-999) 29 (23) 1 (3)
Medium (1000-3999) 47 (37) 7 (15)
High (4000+) 31 (24) 20 (65) <0.001
QOL Score 
Severely impaired 2 (1) 0 (0)
Very impaired 11 (9) 1 (9)
Moderately impaired 18 (14) 1 (6)
Slightly impaired 24 (19) 1 (4)
Very slightly impaired 41 (32) 13 (32)
Hardly impaired 23 (18) 9 (39)
Not impaired 9 (7) 3 (33) 0.01

discussion 
Based on QoL figures, asthma prevalence in the study area was high (6.7%) 
compared to the UK national average(5.9%) [29]. This study showed that those 
of ‘normal’ BMI were more active than overweight or obese participants. Most 
participants (88%) did not meet the UK CMO recommended guidelines for 
physical activity. Also, women, older people, and overweight or obese people 
were less likely to meet the guidelines (p < 0.001), although age was the only 
statistically significant predictor. 

Age, sex, BMI and ethnicity all had a negative association with QoL, albeit 
only age was statistically significant. It was surprising to note that approxi-
mately one third of those with a normal BMI had moderate to severely im-
paired quality of life. When stratified by age, sex, BMI and ethnicity, it was 
seen that mostly younger, male, white people with lower BMI had a better 
asthma QoL (less impairment). 

The most significant finding in this study was the strong association between 
physical activity levels and Asthma Quality of Life; with those more active hav-
ing a better asthma related quality of life (less impairment). Majority (61% 
n = 19) of participants with low physical activity levels also had moderate to 
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severe QoL impairment, and conversely most with moderate to high physical 
activity levels (81% n = 26) had no impairment of their quality of life. This 
could be due to the fact that those with worse asthma have a poor QoL, as 
they are unable to be as physically active as those with a higher QoL.This is 
in line with recent research recommending physical activity like aerobic ex-
ercise to improve quality of life in asthmatics [3]. Similarly, a study by Turner 
et al. (2011) on the effect of exercise training on asthma QoL suggested an 
improvement in the QoL of asthmatic adults [25]. However, there are limited 
studies on the relationship between physical activity and asthma quality of life.

comparison With existing literature 
Health Survey for England 2012 reported 61% adults meeting the physical 
activity guidelines as compared to only 22% in this study [35].The true dis-
ease prevalence of asthma in the community is 8-10% [36, 37, 38] which is 
higher than in this study (6.7%). Work by other authors shows a poor quality 
of life in asthmatic elderly patients as compared to younger asthmatics [25]. 
It is also suggested that obesity may be associated with poor asthma control 
and quality of life [39]. 

UK Department of Health [6] has highlighted the importance of asthma con-
trol but has not specified any physical activity interventions for patients with 
asthma [6]. Some physical activity promotion trials have shown good long-
term results in primary care [40, 41]. Swimming has been reported as one 
of the top beneficial aerobic exercises and the most common sport general 
public participate in, so it could be considered for future primary care exer-
cise schemes [42]. Whilst blood pressure, cholesterol levels, weight and oth-
er measures are routinely measured in clinic, but physical activity is omitted 
often due to problems with accurate and quick measurement.

strength and limitations 
This study has several strengths. In particular, it used validated question-
naires to gather the data: IPAQ has been validated as an effective tool for 
measuring physical activity [43]; mini AQLQ is an asthma specific question-
naire that has been validated to be administered in the UK primary care 
population [44]. In order to improve the response rate, reminders were sent 
to participants to complete and return the questionnaires. By way of limita-
tions, whilst this study had sufficient power, it was a cross sectional study with  
a low response rate (26%), albeit not unusual for this style of study design and 
in line with other surveys undertaken by the Department of Health for these 
three GP surgeries [45]. A higher response rate may have been achieved if 
the questionnaire had been interview based, particularly given the older age 
of the participants [46]. Additionally, average age of the participants was 58; 
most aged over 50 (70% n = 90). Hence, results of this study could be gen-
eralised to adults over 50 with asthma. Despite a strong association between 
physical activity levels and asthma quality of life, the direction of this relation-
ship cannot be determined with this study design.

conclusion 
It is globally accepted that physical activity plays an important role in impro-
ving general health and well-being. However, majority of asthmatic adults 
in this study had low PAL, did not meet the recommended PA guidelines and 
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had impaired asthma QoL. Also, a strong positive association between phy-
sical activity levels and QoL (more active, lower impairment) was seen, sug-
gesting that adults with asthma who have higher physical activity levels also 
have better asthma quality of life and vice versa. This study adds to the evi-
dence base, with 78% of adults with asthma being insufficiently active for 
good health. It also supports the view that adults with asthma can be advi-
sed that being sufficiently physically active could be associated with a better 
asthma related quality of life. 

implications for practice and research 
This study adds to the weight of the literature suggesting that physical activi-
ty measuring tools can be routinely used in primary care as part of the patient 
general health screening. This would enable the clinician to determine which 
of their patients were insufficiently active for good health and thus facilitate 
them to devise and monitor physical activity interventions/’green prescriptions’ 
to improve health. Ultimately this would reduce the health burden of chronic he-
alth conditions due to Ahmad A.N., Edwards K.L. Physical activity aaand athma 
quality of life association in adults Balt J Health Phys Act 2015; 7(1): xxx-xxx 85 
inactivity, particularly as it has been found that patients are more willing to incre-
ase their physical active levels if advised to do so by their physician or nurse [47]. 

Further work is needed to determine the impact of physical activity interven-
tion programs in primary care and their effect on the improvement in quality 
of life of adults with asthma, in addition to any improvement in asthma control 
and severity, in order to ascertain the direction of the relationship. Similarly, 
longitudinal studies would enable the evaluation of the long-term impact of 
asthma severity or poor control on the quality of life of adults with asthma 
and their physical activity levels.

hoW might this study impact on clinical practice in the near future? 
• Much more needs be done in primary care in order to make individuals 

aware of the recommended physical activity levelsand to help them to 
achieve these guideline levels.

• We recommend surveillance for physical activity and asthma quality of 
life and control,using validated questionnaires(e.g. GPPAQ/IPAQ and mini 
AQLQ/+SF-36), whichshould become routine part of general health and 
asthma checks in primary care.

• Strategies should be introduced to educate adult patients with asthma 
that their condition should not limit physical activity. They should also be 
informed that being insufficiently active could be associated with poor 
quality of life along with causing other chronic health conditions.
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Fig. 1. International Physical Activity Questionnaire short form (IPAQ-SF)
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Fig. 2. Mini Asthma Quality of Life Questionnaire (mini-AQLQ)
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Fig. 3. General information Questionnaire (Demographic Data)
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