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Abstract: Global asthma network has Sri Lanka marked as one of the highest prevalence countries.
Physical activity and quality sleep has been shown to produce health benefits to adults with asthma;
however, the association between physical activity, sleep quality and asthma control is unknown. The
aims of the study were to determine: the level of asthma control, physical activity, sleep quality and its
associations amongst adults with asthma. A descriptive cross-sectional study was conducted among
180 patients diagnosed with asthma attending to chest clinics at Colombo South Teaching Hospital
(CSTH) and Base Hospital, Homagama. An interviewer administered questionnaire was used to
determine baseline data. Asthma control was assessed using Asthma Control Test and lung function
tests (spirometry/PEFR). Airway inflammation was measured using Fraction of exhaled NO analyzer
(FeNO). Sleep quality was determined by using the Pittsburg Sleeping Quality Index and physical
activity level was determined by the International Physical Activity Questionnaire. 60% were females.
The mean PEFR, FEV1, FVC, FEV1/FVC and FeNO were 192.54+78.50 L/min, 1.42+0.51 L,
2.07+0.56 L, 0.67+0.14%, 18.47+16.01 ppb. only 33.33% had controlled asthma. ACT scores of males
was significantly higher than of females (p =0.035). 64.4% of patients had deficient sleep quality. The
level of Physical activity was moderate at 43.33% and low at 38.89%. Although there was a significant
association between sleep quality and asthma control (p=0.000) and it was a positive correlation
(p=0.000). Physical activity is also significantly associated with asthma control (p=0.001). It was a
positive correlation between (p=0.030) them. There was an association between sleep quality, physical
activity and asthma control. Sleep quality is a marker of asthma control and affects the health status of
asthma patients. Physical activity is a possible protective factor against the development of episodes
of asthma.
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Introduction

“Asthma is a disease characterized by recurrent attacks of breathlessness and wheezing, which vary in
severity and frequency from person to person” (WHO 2018). During an attack of asthma,
bronchoconstriction, mucosal oedema and inflammation causing the airways to narrow and reduce the
flow of air in and out of the lungs (WHO 2018). The most common symptoms of asthma are wheeze,
shortness of breath, chest tightness and cough (GINA 2018). 1-18% of the population in different
countries worldwide is affected by asthma (GINA 2018). Globally, asthma is ranked sixteenth among
the leading causes of years lived with disability and twenty-sixth among the leading cause of burden of
disease (GAR 2018). In Asia asthma is substantial, but it remains undertreated. In Sri Lanka, 2.5 number
of deaths per 100 000 population is due to asthma and a higher prevalence of asthma can be observed
among adults rather than children (AHS 2016). The number of asthma attacks, mortality rate and
hospitalizations help to determine the negative impact of asthma. However, the effects of asthma can
impair the life quality of patients (Gazotti et al., 2013). So, asthma is a huge health problem and burning
problemin Sri Lanka today (Amarasiri et al., 2016) Asthma patients are classified as having their disease
symptoms controlled, partially controlled, or uncontrolled. It is classified using the basis of symptoms,
limitations in activities of daily living, nocturnal awakenings, use of rescue medication, and pulmonary
function (Gazotti et al., 2013). Therefore, it is important to know what impact asthma has on subjects
affected by the disease and what is their level of asthma control (Gazotti et al., 2013).

Physical activity level is another measurement of quality of life and asthma control among asthmatics.
Among adults, asthma impairs activities of daily living (ADLs) and reduces levels of activity (Wood et
al., 2017). Restrictions in activity can negatively affect day-to-day life. Delaying the onset of these
limitations in older patients with asthma may improve the quality of life and physical fitness (Wood et
al. 2017). Physical activity positively leads to the patency of bronchioles: poor mucociliary clearance
from decreased epithelial stimulation secondary to decreased activity can cause excess mucus and
airway edema (Eijkeman, 2012). Decreased deep inspiration and sigh rate during physical inactivity
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could lead to smooth muscle latching and subsequent increased risk of asthmatic symptoms (Eijkeman,
2012)

Nevertheless, regular physical activity is an important component of asthma management. Physical
activity has also been associated with a decrease in the severity of the symptoms of asthma and an
improvement in the quality of life among adults with asthma (Vermeulin et al., 2016). Therefore, it’s
important to know the relationship between asthma control and physical activity as it can potentially
aid health care providers when counseling adults on asthma self-management.

Challenges faced in Healthcare Access

Despite the specific health challenges that some MWs may face, a few barriers to healthcare access
remain. In a survey of senior doctors in Singapore, the most common perceived barriers to MWs
accessing healthcare were related to culture, language, and finances (Ang et al., 2020). Despite the need
for employers to provide MWs with $60,000 of insurance each policy year (Ministry of Manpower,
2024), some workers still thought that they had no insurance, or were expected to pay for healthcare
support entirely out of their own pocket (Ang et al., 2017).

Some MWs do not have outpatient costs covered by their insurance and may not be able to afford
outpatient fees. This, along with fear of being repatriated in the event of a diagnosis of illness, causes a
small minority MWs to avoid obtaining treatment for acute and chronic conditions. For instance, a
survey of 525 male MWs found that 17% of MWs refrained from notifying their supervisor of a serious
work-related injury, and 12% refrained from seeing a doctor despite running a high fever with prolonged
respiratory symptoms (Lee et al., 2014).

Methodology

A descriptive cross-sectional study was conducted among 180 adults with asthma attending two selected
respiratory clinics in Colombo, Sri Lanka. The consecutive sampling method is used. Patients with acute
episodes of asthma, patients with acute episodes with secondary infection (presently on antibiotics) and
patients with other comorbidities such as diabetes and hypertension are excluded. Baseline data were
obtained by an interviewer administered questionnaire. Asthma control was determined using a
validated Asthma Control Test (ACT) and lung functions tests. The test used to detect how well the
patients’ asthma has been controlled over the last four weeks. This test is suitable for asthma patients
aged 12 years and over. There were 5 questions and give score out of 25. They rate overall asthma
control as <15 uncontrolled, 16-19 partially controlled, 20-24 controlled and 25 completely controlled
(Kosinski et al., 2008). Lung function tests play an imperative role in describing lung dysfunction,
assessing the severity and diagnosis of obstructive, restrictive and occupational lung diseases, and
establishing prognosis. Lung function was measured using a daily calibrated spirometer using a 3L
calibration syringe. The subject was made aware of the procedure clearly with demonstrations by a
familiarized technician. Spirometry measurements were Forced Vital Capacity (FVC) and Forced
Expiratory VVolume in one second (FEV1). PEFR was measured with mini wright compatible peak flow
meter. The exhaled nitric oxide levels are a very good indicator to identify airway inflammation and
used to determine the severity of the disease of asthmatic patients. Fractions of exhaled Nitric Oxide
Levels were measured according to the latest American Thoracic Society/European Respiratory Society
recommendations. The physical activity levels were determined using a validated International Physical
Activity Questionnaire (IPAQ) (Ashok et al., 2017). The questionnaire includes a set of 4
questionnaires. The questions were asked about the time spent being physically active in the last 7 days
(Ashok et al., 2017). Metabolic Equivalent of Task (MET) was calculated by IPAQ evaluation as
follows: MET values and formula for computation of MET-minutes/week. After calculation of the total
MET score, the participants were divided into 3 categories as follows: <600MET-minutes/week —low
physical activity, >600 to <3000Met-minutes/week — moderate physical activity and >3000MET
minutes/week-
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high physical activity. Height and weight were measured using a stadiometer and an electronic portable
bathroom scale with an accuracy of 0.1 kg.

The data was analyzed using statistical Package for social sciences (SPSS) software version 25. The
data were presented by using grafts and charts. Categorical variables were depicted as numbers,
percentages and continued variables we represented as means and standard deviations. Frequency of
socio demographic Characteristics, types of asthma medication, type of inhaler they used were analyzed
by using descriptive statistics. An independent sample t-test was used when comparing means for
continuous variables such as anthropometric measurements (weight, height, BMI) and Respiratory
function measurements (PEFR, FeNO, spirometry measurements) according to the gender distribution
and level of physical activity. The Chi square test for independence was used to explore the relationship
between two categorical variables. It is based on a crosstabulation table. Association between gender
and asthma control, association between asthma control and physical activity level crosstabulation was
done using this test. Pearson Chi Square test values were taken to interpret the results. To describe the
strength and direction of the linear relationship between two variables was used correlation analysis.
The relationship between asthma control and physical activity level was investigated using correlation
coefficient. Ethical clearance was obtained from the Ethics review committee of Faculty of Medical
Sciences, University of Sri Jayewardenepura, Nugegoda. Permission to carry out the study at Colombo
South Teaching Hospital was obtained from the Ethics Review Committee of CSTH, Kalubowila. The
permission to carry out the study at base hospital, Homagama was obtained from the director of the
hospital.

Results and Discussion

Out of the 180 patients included in this study, 60% of patients were females. 40% of patients were above
50 years. Majority of asthma patients (83.9%) were Sinhalese and 91.1% were married. In this study
group only 34.4% of patients had a family history of asthma. There were 10% smokers, 9.4% alcohol
users and 14.4% beetle chewing people. 10.6% of asthma patients were affected with the disease for
more than >20 years. The mean BMI of the female asthma patients was higher than the male asthma
patients (p= 0.933) (Table 1). Most asthma patients were users of inhalers, 56.7% of the population of
the study were treated with inhales. 70% used short acting beta 2 agonist as their inhaled drug. Most of
the asthmatics (94.4%) attended the clinic every month (Table 2).

Table 1: Baseline characteristics of the study population

Baseline Characteristics Frequency n (%)
Gender
Female 108(60.0)
Male 72(40.0)
Age
18-29 years 7(3.9)
30-49 years 29(16.1)
50-64 years 72(40.0)
above 65 years 72(40.0)
Ethnicity
Sinhala 151(83.9)
Tamil 15(8.3)
Muslim 10(5.6)
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Burgher 4(2.2)
Marital Status
Single 16(8.9)
Married 164(91.1)
Occupation
Professional 5(2.8)
Technical and clerical 10(5.6)
Vendors and sellers 7(3.9)

Skilled manual workers 21(11.7)
Unskilled manual workers  10(5.6)

Retired 39(21.7)
Unemployed 71(39.4)
Self-employed 17(9.4)
Family history of Asthma
Yes 62(34.4)
No 118(65.6)
Personal habits
Smoking 18(10)
Use of alcohol 17(9.4)
Beetle chewing 26(14.4)
Duration of Asthma
<1 year 38(21.1)
2-5 years 66(36.7)
6-1 years 30(16.7)
11-20 years 27(15)
>20 years 19(10.6)

Table 2: Current treatment for asthma among asthma patients

Treatment for asthma  Frequency (%)

Type of current treatment
Only Oral 7(3.9)
Only Inhalers 102(56.7)
Both 71(39.4)

Type of current oral medication
Salbutamol 11(6.1)
Theophylline 67(37.2)
Prednisolone 6(3.3)
Antihistamines 55(30.6)
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Type of the inhaler

Long acting beta 2 agonist 5(2.8)

Short acting beta 2 agonist 126(70)

Leukotriene modifiers 0(0)

Inhaled corticosteroids 95(52.8)

Combine therapy 55(30.6)
Frequency of clinic visits

Once a month 170(94.4)

Twice a month 6(3.3)

More than twice a month 4(2.2)

There was a significant difference between gender and FEV1/FVC value (p=0.035). And, no significant
differences were found between gender and PEFR, FeNO and other spirometry values (p>0.05) (Table
3).

Asthma control of the group of asthma patients was assessed by using ACT questionnaire. According
to the ACT scores, mean ACT score was 17.31+3.32. Only 33.33% of patients had controlled asthma
and there were no patients who reported that their asthma was completely controlled. Among controlled
population, majority of patients (17.78%) were male patients. Asthma was partially controlled in
37.78% of participants and uncontrolled in 28.89% of participants. There was a significant difference
between gender and ACT scores, indicating that more female patients had uncontrolled or poorly
controlled asthma when compared to male patients [Figure 1, (32=6.68, df=2, p value=0.035)].

Table 3: Respiratory function according to gender distribution among asthma patients

Gender

Lung function Male (n=72)  Female(n=108) p value
Measurements Mean+SD Mean+SD

PEFR (L/min) 192.54+78.50 194.92+97.36 0.228
FEV1 (L) 1.42+0.51 1.35+£0.47 0.121
FVC (L) 2.07+0.56 1.80+0.59 0.858
FEVLUFVC (%) 0.67+0.14 0.75+0.12 0.035
FeNO (ppb) 18.47+16.01  19.78+13.30 0.339
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Asthma control according to gender distribution
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Figure 1: Asthma control according to the gender distribution

IPAQ is used as the validated instrument to measure the physical activity level in asthma patients. After
calculation of MET minutes/week, the mean score of physical activity level was 2318.70+507.7.
Majority of patients had moderate (43.33%) and low (38.89%) physical activity. There was no
significant difference between gender and physical activity level amongst the males and females in this
study [Figure 2, (x2=1.81, df=2, P value=0.404)].

Physical activity level according to gender distribution

30

25
H Female

N
o

16.67%

B Male

=
o

Percentage( %)
=
U

(2}

o

Low Moderate High

Groups of physical activity level

Figure 2: Physical activity level according to gender distribution among asthma patients

Majority of the patients in the controlled group had low physical activity level (14.4%). Although there
was a significant difference between physical activity level and asthma control [Table 4, (}2=18.67,
df=4, p=0.001)]. According to correlation analysis, the research study found a positive correlation
between physical activity and asthma control among the asthma patients (rs = 0.162, p=0.030).
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Table 4: Physical activity level according to asthma control among asthma patients

Asthma control
Physical activity level Uncontrolled Partially Controlled p
value

controlled
Low 27(15%) 16(8.9%) 26(14.4%)
Moderate 22(12.2%) 38(21.1%) 18(10%) 0.001
High 3(1.7%) 14(7.8%) 16(8.9%)

This cross-sectional study was conducted to determine asthma control and level of physical activity of
patients diagnosed with asthma in two selected hospitals in Colombo district. Asthma control and
physical activity level were assessed by using Asthma Control Test and International Physical Activity
Questionnaire. The present study examined 180 asthma patients and there was high prevalence of
asthma among females (60%) than males (40%). The prevalence of asthma in this study similarly to the
study reported by Amarasiri and team (Amarasiri et al., 2016). And, the prevalence of asthma in Sri
Lankan adults is high in comparison with global data (Amarasiri et al., 2016). Majority of asthma
patients attending the clinic were within an age range of over 50 years (80%). Similarly, another
research study done in Sri Lanka indicated that the prevalence of asthma was higher in adults aged >45
years (Amarasiri et al., 2016). Perhaps this may be due to the exposure to the risk factors during a long
period. In the present study only a few asthma patients were within the age group of 18-29 years, 3.9%
and 16.1% were within the age group of 30-49 years. This may be due to these patients of the above
age range falling within the working population and thus were unable to take leave to attend the hospital
clinics. Majority of patients were married, and they belong to the major ethnic group Sinhalese. In this
study most of the asthma patients were unemployed and retired patients (61.1%). Family history of
asthma or allergy increases the probability that respiratory symptoms are due to asthma. In this study,
there were 34.4% of patients with family history of asthma. This may indicate that other factors other
than genetic predisposition may contribute to asthma in this population (GINA 2018). There were 10%
smokers, 9.4% alcohol users and 14.4% betel chewing people. As per data from other countries, asthma
patients in Sri Lanka too are substance abusers a majority of 10% were smokers despite their asthma
(Amarasiri et al., 2016). Approximately similar percentages (12.2%) of smokers were reported by
(Amarasiri et al., 2016). Most of the asthma patients had a long history of the disease, 36.7%, had
duration of asthma of 2-5 years. 10.6% of asthma patients were affected with the disease for more than
>20 years. This indicates that asthma control is poor amongst the patients attending the clinics. Further
it indicates the burden of health care costs for the Sri Lankan government. Poor asthma control demands
increased medications and health care. All health care in government hospitals is provided free of charge
to patients in Sri Lanka. Most asthma patients were users of inhalers, (56.7%). 70% of patients used
short acting beta 2 agonist as their inhaled drug. Some studies revealed that using combination treatment
provided significantly greater improvement in pulmonary functions (Sundbom et al., 2019). And also,
in this study, most of them had regular follow up (94.4%) but very few of them attended did not attend
the follow up clinics regularly. However, 2.2% were reviewed at the clinic more than twice a month,
indicating poor asthma control. There was no significant difference between gender, weight and BMI
of the study group (p>0.05). However as expected there was a significant difference between the height
of the male and female asthma patients (p = 0.04). The mean BMI of sample was 24.5Kgm-2 and BMI
findings of the study similar (Mean BMI - 23.1Kgm-2) to the present study was done by (Choi et al.,
2017). In this study, the mean BMI value of the female asthma patients was higher than the male asthma
patients (p=0.933). Analyzed results revealed that there was a significant difference between gender
and FEV1/FVC (p=0.035). However, there were no significant differences between gender and PEFR,
FeNO and other spirometry values. Asthma control is an indicator of quality of life. It refers to the
degree to which asthma symptoms are minimized by current treatment and is the basis for asthma
management and treatment decisions (GINA 2018). In the present study, asthma control was divided
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into four groups. Uncontrolled (<15), partially controlled (16-19), controlled (20-24) and completely
controlled (20) are these four groups. 33.33% of asthma patients. Overall asthma control seemed to be
unsatisfactory in the majority, as 67% of the sample did not achieve good 55 control according to the
ACT. Perhaps this may be due to poor involvement of patients in their disease, poor drug adherence,
exposure to asthma triggers and deficient sleep. There was a significant difference between gender and
ACT scores (x2=6.68, p=0.035). In contrast, a research study had done in Brazil found no significant
differences in gender when the asthma control was compared between males and females (Matsunaga
et al. 2017). Similar to the above study, and the study by Sundberg et al. (2010) too found no gender
differences in asthma control. However, the present study had a gender difference in asthma control
with more females having poorly controlled asthma than males. This study explored that higher
proportion of asthma patients were engaged in moderate physical activity. Most of them did not engage
in vigorous physical activities within the last week. They were engaged in moderate physical activities
and walking within the last week. And also, most of them spent time sitting during the last week. In this
study, there was no significant difference between gender and physical activity level. Similarly, Jerning
et al. (2013) reported no significant difference between gender and physical activity level.

There was a significant difference between physical activity level and asthma control (¥2=18.67, df=4,
p=0.001). There was a positive correlation between physical activity and asthma control (rs = 0.162,
p=0.030). In general, these findings were in line with the study done in Canada (Bacon et al., 2015).
The patients with asthma were less physically active and they engaged in few vigorous physical
activities. In contrast, Matsunaga et al. (2017) showed that there was no association between physical
activity level and asthma control. Increased levels of physical activity has been linked to improving the
health and health outcomes across a variety of chronic diseases, like asthma (Bacon et al., 2015). In
addition to that there was a positive correlation between asthma control and physical activity level.
Physical activity is a possible protective factor against asthma development. The patients reported with
uncontrolled asthma more likely to have limitations in physical activity. To achieve an appropriate level
of physical activity improvement of asthma control is considered as important. There was a significant
difference between FEV1/FVC and gender. The findings highlighted that awareness of this association,
and its clinical implications could lead to good asthma control and manage their physical activity level.

Conclusion & recommendations

Higher physical activity levels might contribute to better asthma control and should be encouraged in
asthma patients. Most Sri Lankan patients do not engage in regular physical activity and in most cases
cultural beliefs and family members inhibit a patient from engaging in regular physical activity.
However, studies have revealed that regular physical activity enhances asthma control and these patients
should be motivated by health care personnel, during their clinic visits, to engage in regular physical
activity. Patients should be motivated by health care personnel, during their clinic visits, to engage in
regular physical activity. Education programs for patients should be organized to improve asthma
control and physical activity level. It is need to improve knowledge of management among health care
professionals to provide better care for asthma patients attending the clinics.
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