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ABSTRACT

Purpose: Exploring the factors that are associated with diminished health-related quality of life (HRQOL) in
patients with asthma is essential to reach the optimal HRQOL. This study aim to assess HRQOL and its associated
factors in patients with asthma in Jordan.

Methods: This cross-sectional study was conducted on patients with asthma attending King Abdullah University
Hospital and Jordan University Hospital in Jordan. In addition to socio-demographic variables, the study survey
included mini asthma quality of life questionnaire (mini AQLQ) to measure HRQOL and asthma control test (ACT)
to assess the degree of asthma control in asthmatic patients. Binary logistic regression was used to build a model
of the independent predictors of poor HRQOL in the study participants.

Results: Of the 314 participating patients, 70.1% were females, with a mean age of 51.47+16.37 years. 61.1% of the
participants had low HRQOL, with a total mean mini AQLQ score of 4.30+1.30. Results revealed that advanced age
(OR=0.961; 95% Cl: 0.936-0.986; p<0.05) and lack of daily exercise (OR=0.233; 95% ClI: 0.085-0.637; p<0.01) were
significant predictors of poor HRQOL in patients with asthma, while better controlled disease, manifested by
higher ACT score was associated with better HRQOL in these patients (OR=1.499; 95% Cl: 1.344-1.672; p<0.01).

Conclusions: HRQOL represents an area for improvement in patients with asthma. The current study provides
insight on the factors associated with poor HRQOL. Future interventions and asthma management programs
should focus on improving asthma control and encouraging physical activity, particularly for older patients, with
the aim of improving HRQOL among patients with asthma.
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110,874 Jordanian dinar (JD) (US$ 156,382), with healthcare
sources utilization and direct medical expenditures of asthma
being substantially connected to disease severity and disease

INTRODUCTION

Asthma is a chronic, debilitating condition that causes the
muscles surrounding the airways in the lungs to constrict as a
result of inflammation, leading to bothersome symptoms such
as coughing, wheezing, shortness of breath, and chest
tightness [1, 2]. In 2019, the global prevalence of asthma was
estimated to be 262 million cases, with over 455 thousand
deaths, inflicting a significant burden on the lives of the
individuals affected [3, 4]. In Jordan, the prevalence of asthma
with a doctor’s diagnosis ranged from 8.8% to 9.5%, and in
2015, it alarmingly approached 10.0% among the elderly [5, 6].
Asthma has been associated with significant clinical and
economic burden ranging from an average annual cost of $366
to $647 per patient, as well as an increased rate of healthcare
resources utilization among asthmatic patients. In addition,
asthma has also contributed to the productivity loss and
functional impairment, increasing the overall burden [7]. The
overall yearly cost of asthma in Jordan was estimated to be

control status [8]. This is alarming because previous research
found high prevalence of asthma with severe symptoms in
Jordan [9]. When speaking about any chronic disease, it is
critical to shed the light on health-related quality of life
(HRQOL), which is a common concept that is used to measure
the impact of the health status of patients on their quality of
life by capturing information related to both physical and
mental health [10]. Previous research highlighted high
prevalence of psychological distress and the impaired quality
of life of asthmatic patients [7]. Several other studies confirmed
diminished HRQOL in patients suffering from asthma [11-14].

The primary contributing factors that predict low HRQOL in
patients with asthma are not thoroughly known, necessitating
a clear understanding of these factors in order to assist in the
creation of treatment interventions that are effective in
enhancing asthmatic patients’ HRQOL. However, the literature
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has published conflicting results regarding the predictors of
poor HRQOL in patients with asthma. Uncontrolled asthma, for
instance, was revealed as a predictor of poor HRQOL in several
studies [12, 14-16], while different predictors of poor HRQOL
such as gender and disease severity were identified in other
studies conducted in Pakistan and Ethiopia [13, 14]. In Spain,
education level, severity of daytime symptoms, and patient
education on asthma significantly affected HRQOL of
asthmatic patients [17]. Another research found that patients
with asthma who were suffering from anxiety and depression
had poorer quality of life when compared to those without
such symptoms [18]. Because of the heterogeneity in the
predictors of poor HRQOL in asthma, more research is required
to narrow down the diversity and disclose the true influencing
variables of asthmatic patients’ HRQOL. Findings of the present
study should provide a preliminary step for future patients’
care programs that aim at improving HRQOL and find effective
solutions to overcome barriers for optimum HRQOL in patients
with asthma. Thus, current study aim was to assess the HRQOL
in patients with asthma and to explore the variables that were
associated with poor HRQOL in patients with asthmain Jordan.

METHODS

Study Design and Subjects

This is a cross-sectional study, which was conducted on
patients with asthma attending the outpatient respiratory
clinics at King Abdullah University Hospital and Jordan
University Hospital in the period from September 2021 through
March 2022. Patients were included in the study if they were 18
years old or older, had a confirmed diagnosis of asthma for at
least six months, stable with no current exacerbation or
respiratory tract infection, and agreed to participate in the
study. Exclusion criteria included patients with cognitive
impairment and those who were unable to read or understand
the questionnaire. Research pharmacist clearly explained the
study purposes to the eligible participants and informed them
that their participation in the study was entirely voluntary and
they could withdraw from the study at any time. They were also
informed that their medical care at KAUH would not be affected
by their participation. The researcher emphasized that the
collected data will only be used for research purposes and will
be saved in the principal investigator’s office to ensure data
confidentiality. Patients who agreed to take part in the study
were required to sign an informed consent form. A custom-
designed questionnaire was used to collect information on
socio-demographic variables such as age, gender, educational
status, average income, family history of asthma, doing
exercise and the frequency of exercise per day (<one hour/>one
hour), having sinusitis, and presence of any allergies. Patients’
interview and medical files were used to collect information
about the disease and medication-related characteristics
including medications used for asthma management such as
salbutamol or short-acting B2 agonist (SABA), long-acting B2
agonist (LABA), prednisolone, inhaled corticosteroids (ICS),
and long-acting muscarinic antagonist (LAMA), other
medications, comorbidities, and pulmonary function tests
(FEV1 and FVC). Due to the importance of inhaler technique in
asthma management [19], appropriate use of inhalers and
patients’ exposure to triggers for asthma exacerbation were
assessed using special checklists [20].

Study Instruments
Mini asthma quality of life questionnaire

Mini asthma quality of life questionnaire (mini AQLQ) is a
validated shorter version derived from the original 32-item
AQLQ, which was created for the purpose of measuring HRQOL
in patients with asthma [21]. This 15-item instrument assessed
HRQOL in several domains including environmental related
symptoms, emotional related symptoms, and activities
limitations. Patients were asked to rate the degree to which
their asthma impaired their functioning in the last two weeks
on a seven-point Lickert scale ranging from one (all of the time)
to seven (none of the time), with lower scores indicating poorer
HRQOL. A mean score for each item and a total mini AQLQ
mean score was calculated. The Arabic version of this
questionnaire was used in this study. The internal consistency
of mini AQLQ scale was established using Cronbach alpha,
which equals 0.930.

Asthma control test

This validated instrument included five items assessing
patients’ asthma symptoms, their use of rescue medications,
and the impact of asthma on their daily life within the past four
weeks to determine how well controlled was their asthma [22].
Total scores range from five to 25 with higher scores indicating
better asthma control. A score of 25 indicated full control, 20-
24indicated controlled disease, 16-19 indicated partial control,
and a score of 15 or less indicated poorly controlled asthma.
The validity and reliability of asthma control test (ACT) has
been determined previous research [23]. The validated Arabic
version of ACT was used to assess asthma control in this study
[24]. The reliability of ACT scale was established using
Cronbach alpha, which equals 0.903. The study instruments
were survey evaluated by three experts in the field who
confirmed the suitability of the instruments to assess the
outcomes in the present study.

Sample Size Calculation

50+8p equation was used to compute minimum required
sample size required, where p is the number of predictorsin the
regression model. The original aim of the study was to evaluate
the association of the twenty variables with HRQOL. Thus,
minimum required sample size was 210 [25].

Statistical Analysis

Data were coded and analyzed using SPSS software
(version 27; IBM SPSS, Armonk, NY, USA). Categorical variables
were described as frequency (%) while continuous variables
were described as means + SD. Different scores were computed
based on participants’ answers to the designated questions.
The scores included exposure to environmental irritants
including, pets, dust, passive smoke, pollen, air pollution,
humidity, black mold and cockroaches, and inhaler score
percent, which was computed based on the inhaler checklist.
Receiver operating characteristic (ROC) curve was produced by
plotting the sensitivity to 1-selectivety using ACT classification
as the state variable and mini AQLQ score as the test variable
(ref: the meaning and use of the area under a receiver operating
characteristic (ROC) curve; radiology). The produced area
under the curve was examined and the cut-off point was
determined based on Youden index then the participants were
divided based on cut-off point produced by ROC analysis into
high and low quality of life groups. Bivariate analysis was
conducted using Chi-square and Mann-Whitney U to determine
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Table 1. Socio-demographic characteristics of study participants (n=314)

Female (n=220) Male (n=94)
Frequency (%) or mean+SD Frequency (%) or mean+SD

Age 52+16 50+18

. Low education 81 (36.8%) 16 (17.0%)
E

ducational status High education 139 (63.2%) 78 (83.0%)
Low 34 (15.5%) 12 (12.8%)
Average income Moderate 159 (72.3%) 68 (72.3%)
High 27 (12.3%) 14 (14.9%)

. Yes 70 (31.8%) 30 (31.9%)
Family history of asthma No 150 (68.2%) 64 (68.1%)

No 92 (41.7%) 26 (27.7%)
Daily exercise < One hour/day 87 (39.4%) 33 (35.1%)
< One hour/day 41 (18.8%) 35 (37.2%)

. . No 201 (91.4%) 88 (93.6%)
Having any kind of allergy Yes 19 (8.6%) 6 (6.4%)
Table 2. Medical information of study participants

Female (n=220) Male (n=94)
Frequency (%) or mean+SD Frequency (%) or meanSD
. . . No 151 (68.6%) 72 (76.6%)
Having dyslipidemia Yes 69 (31.4%) 22 (23.4%)
Having hybertension No 105 (47.7%) 58 (61.7%)
- ghyp Yes 115 (52.3%) 36 (38.3%)
Comorbidities
Having diabetes mellitus No 148 (67.3%) 65 (69.1%)
& Yes 72 (32.7%) 29 (30.9%)
Havine sinusitis No 86 (39.1%) 33 (35.1%)
& Yes 134 (60.9%) 61 (64.9%)
.. No 132 (60.0%) 69 (73.4%)
Receiving salbutamol as needed Yes 88 (40.0%) 25 (26.6%)
. No 28 (12.7%) 19 (20.2%)
Receiving LABA Yes 192 (87.3%) 75 (79.8%)
Receiving prednisolone No 214 (97.3%) 91 (96.8%)
Asthma medications Ep Yes 6 (2.7%) 3(3.2%)
Not taking 37 (16.8%) 23 (24.5%)
Receiving ICS Low ICS dose 103 (46.8%) 36 (38.3%)
& Moderate ICS dose 65 (29.5%) 31 (33.0%)
High ICS dose 15 (6.8%) 4 (4.3%)
. No 164 (74.5%) 66 (70.2%)
R LAMA
eceiving Yes 56 (25.5%) 28 (29.8%)
L No 189 (85.9%) 88 (93.6%)
other medications Receiving beta blockers Yes 31(14.1%) 6 (6.4%)
Receiving NSAIDs No 191 (86.8%) 83 (88.3%)
& Yes 29 (13.2%) 11 (11.7%)
FEV1 (L) 2.00+0.47 2.71+0.98
FVC (L) 2.41+0.46 3.37+0.98
Pulmonary function tests FEV1/FVC% 0.82+0.06 0.79+0.09
FEV1% 0.78+0.16 0.79+0.14
FVC% 0.82+12.98 0.83+12.1
Inhaler technique checklist score 87.46+13.39 87.4+13.9

Note. ICS: Inhaled corticosteroids; LABA: Long-acting B, agonist; LAMA: Long-acting muscarinic antagonist; NSAID: Non-steroidal anti-
inflammatory drug; SD: Standard deviation; FEV: Forced expiratory volume; & FVC: Forced vital capacity

variables association with mini AQLQ level. Binary logistic
regression model including mini AQLQ level as dependent
variable, while independent variables were the variables that
were significant in the bivariable analysis (p<0.05).

RESULTS

Demographic Characteristics of Study Participants

Out of 420 patients who were invited to participate, 314
patients (220 females) agreed to participate, with a response
rate of 74.8%. The mean age was 51.47+16.37 years; (52+16 for

female vs. 50+18 for male). Most of the participants were
females (70.1%), had high educational status (83.0% male vs.
62.3% female), had moderate average income (72.3% for both
genders), and had no family history of asthma (68.2% female
vs. 68.1% male). Further details about the socio-demographic
characteristics of the study participants are available in Table
1.

Medical Profile of Participants

As shown in Table 2, the most prescribed medication for
females was LABA (87.3%) followed by ICS (83.2%), similarly
the most prescribed medications for males were LABA and ICS
(79.8% and 75.5%, respectively). Furthermore, most of the
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Table 3. Description of HRQOL (mini AQLQ/environmental & emotional related symptoms) among study participants (n=314)

Items AT MT GBT ST ALT HAT NT MeanzSD
Environmental related symptoms 3.32+1.53
In general, how much of the time during the last two weeks you: Feel 55 53 52 72 52 23 7 3.3541.63
short of breath as a result of your asthma? (17.5%) (16.9%) (16.6%) (22.9%) (16.6%) (7.3%) (2.2%) ~~
In general, how much of time during last two weeks did you: Feel 74 87 27 43 39 36 8 3.08+1.82
bothered by or have to avoid dust in the environment? (23.6%) (27.7%) (8.6%) (13.7%) (12.4%) (11.5%) (2.5%) ~
In general, how much of the time during the last two weeks did you: Feel 36 84 33 58 45 36 22 3.60+1.81
bothered by coughing? (11.5%) (26.8%) (10.5%) (18.5%) (14.3%) (11.5%) (7.0%) ~
In general, how much of time during last two weeks did you: Experiencea 26 98 41 45 40 43 21 3.60+1.80
feeling of chest tightness or chest heaviness? (8.3%) (31.2%) (13.1%) (14.3%) (12.7%) (13.7%) (6.7%) ~
In general, how much of time during last two weeks did you: Feel 71 94 26 33 33 43 14 3.15+1.91
bothered by/have to avoid cigarette smoke in environment? (22.6%) (29.9%) (8.3%) (10.5%) (10.5%) (13.7%) (4.5%) ~
In general, how much of time during last two weeks did you: Feel 61 101 32 35 30 41 14 3.16+1.86
bothered by/have to avoid going outside due to weather or air pollution? (19.4%) (32.2%) (10.2%) (11.1%) (9.6%) (13.1%) (4.5%) ~~
Emotional related symptoms 4.64+1.42
In general, how much of time during last two weeks did you: Feel 13 25 29 57 46 97 47 4.84+1.68
frustrated as a result of your asthma? (4.1%) (8.0%) (9.2%) (18.2%) (14.6%) (30.9%) (15.0%) =~
In general, how much of time during last two weeks did you: Feel afraid of 20 21 23 56 44 92 58 4.88+1.77
not having your asthma medication available? (6.4%) (6.7%) (7.3%) (17.8%) (14.0%) (29.3%) (18.5%)
In general, how much of time during last two weeks did you: Have 27 41 32 33 42 74 65 4.61+

difficulty getting a good night’s sleep as a result of your asthma?

(8.6%) (13.1%) (10.2%) (10.5%) (13.4%) (23.6%) (20.7%)  2.00

In general, how much of time during last two weeks did you: Feel
concerned about having asthma?

15 38 32 48 49 84 48

(4.8%) (12.1%) (10.2%) (15.3%) (15.6%) (26.8%) (15.3%) 0% 7°

In general, how much of time during last two weeks did you: Experience a

wheeze in your chest?

19 55 37 50 66 54 33

(6.1%) (17.5%) (11.8%) (15.9%) (21%) 4.22¢1.78

(17.2%) (10.5%)

Note. AQLQ: Asthma quality of life questionnaire; HRQOL: Health-related quality of life; AT: All time; MT: Most of the time; GBT: A good bit of the
time; ST: Some of the time; ALT: A little of the time; HAT: Hardly any of the time; & NT: None of the time

females and males were taking low ICS dose (46.8% and 38.3%,
respectively). The means for FEV1, FVC, FEV1/FVC%, FEV1%,
and FVC% in females were 2.00, 2.41, 0.82, 0.78, and 0.82
respectively, while for the males were 2.71, 3.37,0.79, 0.79, and
0.83, respectively. The inhaler technique use mean score for
the females and the males was 87.46 and 87.40, respectively.

Participant’s Responses to Mini AQLQ

As shown in Table 3, environmental related symptoms had
a mean of 3.32+1.53. It included 6 items, the highest mean was
3.60+1.81 for “in general, how much of the time during the last
2 weeks did you: feel bothered by coughing?” and “in general,
how much of the time during the last two weeks did you:
experience a feeling of chest tightness or chest heaviness?”,
while most of the participants (32.2%) responded most of time
for the item “in general, how much of the time during the last
two weeks did you: feel bothered by or have to avoid going
outside because of weather or air pollution?”, and the lowest
response (2.2%) was none of the time for “in general, how
much of the time during the last two weeks did you: feel short
of breath as a result of your asthma?”

Moreover, emotional related symptoms had a mean of
4.64+1.42, it included five items with the highest mean of
4.88+1.77 for the item “In general, how much of the time during
the last two weeks did you: feel afraid of not having your
asthma medication available?”, the majority of participants
(30.9%) responded hardly any of the time for “In general, how
much of the time during the last two weeks did you: feel
frustrated as a result of your asthma?”, and the lowest
response was all of the time (4.1%) for the same item.

As for the activity limitations the mean was 4.94+1.74, it
included four items, the highest mean 5.09+1.85 was observed
by the item “how limited have you been during the last two
weeks doing these activities as a result of your asthma
(moderate activities [such as walking, housework, gardening,
shopping, climbing stairs])”, and the highest response was not

at all limited (30.6%) for the items “How limited have you been
during the last two weeks doing these activities as a result of
your asthma (moderate activities [such as walking, housework,
gardening, shopping, climbing stairs])” and “how limited have
you been during the last two weeks doing these activities as a
result of your asthma (work-related activities [such as tasks
you have to do at work])”, while the lowest response was very
limited (4.5%) for the item “how limited have you been during
the last two weeks doing these activities as a result of your
asthma (work-related activities (such as tasks you have to do at
work])”. The total mini AQLQ mean score was 4.30+1.30.

Further information on the activity limitation is presented
in Table 4.

Variables Associated With HRQOL

The results of ROC indicated that the most suitable cut-off
point for mini AQLQ was 4.741, and the participants were
divided accordingly to high/low quality of life groups.
Univariate analysis using Chi-square and Mann-Whitney U test
showed that age, education, income, oral steroids, respiratory
infection, daily exercise, dyslipidemia, hypertension, sinusitis,
inhaler score percent, and ACT score were associated with
HRQOL in the present study. Binary regression model was fitted
to evaluate unique variables association with mini AQLQ level.
Results revealed that increased age significantly decreased the
odd of being in the higher mini AQLQ level (OR=0.961; 95% Cl:
0.936-0.986; p<0.05).

The participants who did not exercise regularly had less
odds to bein the high Mini AQLQ level group (OR=0.233; 95% Cl:
0.085-0.637; p<0.01) when compared to the participants who
exercise more than one hour a day. On the other hand,
participants with higher ACT scores had significantly more
odds to be in high mini AQLQ level group (OR=1.499; 95% Cl:
1.344-1.672; p<0.01). Multivariate analysis results of the factors
associated with HRQOL are available in Table 5.
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Table 4. Description of HRQOL (mini AQLQ/activity limitation) among study participants (n=314)

Totally Extremely
limited

limited

Not at all
+
limited Me2NSD

Moderate  Some Alittle
limitation limitation limitation

Very
limited

Activity limitation

4.94+1.74

How limited have you been during the last two
weeks doing these activities as a result of your
asthma (strenuous activities [such as hurrying,
exercising, running up stairs, sports]).

33(10.5%) 34 (10.8%)

19 (6.1%) 47 (15.0%) 59 (18.8%) 69 (22.0%) 53 (16.9%) 4.54+1.94

How limited have you been during last 2 weeks
doing these activities as a result of your asthma
(moderate activities [such as walking, housework,
gardening, shopping, climbing stairs]).

17 (5.4%)

25 (8.0%)

23(7.3%) 36(11.5%) 55(17.5%) 62(19.7%) 96 (30.6%) 5.09+1.8

How limited have you been during the last 2
weeks doing these activities as a result of your
asthma (social activities [such as talking, playing
with pets/children, visiting friends/relatives]).

18 (5.7%)

28 (8.9%)

17(5.4%) 41 (13.1%) 56 (17.8%) 67 (21.3%) 87 (27.7%) 5.03+1.84

How limited have you been during the last 2
weeks doing these activities as a result of your
asthma (work-related activities [such as tasks you
have to do at work])

19 (6.1%)

25 (8.0%)

14 (4.5%) 46 (14.6%) 56 (17.8%) 58 (18.5%) 96 (30.6%) 5.08+1.85

Note. Mini AQLQ score=4.30+1.30; AQLQ: Asthma quality of life questionnaire; & HRQOL: Health-related quality of life

Table 5. Multivariate analysis of factors associated with HRQOL

Cl
Items p-value OR Lower  Upper
Age 0.003* 0.961 0.936 0.986
ACT score 0.000* 1.499 1.344 1.672
Lack of daily exercise 0.005* 0.233 0.085 0.637
Exercising <1 hour/day 0.653 0.824 0.354 1.919
Exercising >1 hour/day Reference

Note. ACT: Asthma control test; HRQOL: Health-related quality of life;
"Significant at p<0.01; & CI: Confidence interval

DISCUSSION

As the case with any chronic disease, asthma can impair the
quality of life of asthmatic patients in several ways such as
reducing their work productivity and limiting their physical
activity [26]. Although this study was not the first one in Jordan
to assess HRQOL in patients with asthma, it should provide a
deeper understanding and broader insights about HRQOL and
its associated factors among asthmatic patients since it was
conducted across the north and middle of Jordan and not
restricted to the south region of the country as was done in the
previous Jordanian study [12]. The results of the current study
appear to confirm the substantial effect of asthma on HRQOL,
which was moderately reduced among the affected patients,
with a total mean mini AQLQ score of 4.3 and over half of the
participants (61.2%) reporting low HRQOL. Similar results were
reported in earlier studies, which utilized mini AQLQ [13] or
AQLQ tools [10, 18] to assess HRQOL in the participating
asthmatics. A study conducted in Nigeria reported low HRQOL
among the asthmatic patients after they responded to AQLQ
instrument [28]. Another survey of over 10 thousand patientsin
USA found that HRQOL of patients with asthma was lower than
that of individuals without the disease [29]. Nonetheless,
superior HRQOL ratings were observed in other studies done in
Portugal [21, 22], Iran [32], Sweden [33], and USA [34].

Advanced age was revealed as an independent predictor of
poor HRQOL in the present study. Consistent findings were
reported in studies conducted in Spain [15], USA [29], and
Pakistan [14]. Other studies conducted in Portugal [30] and Iran
[32] found that young participants had higher HRQOL scores
than the older ones. A distinct picture emerged in Jordanian
children with asthma, where younger age was associated with

lower HRQOL, possibly as a result of their poor adherence to
their treatment plan [35]. The fact that elderly people are more
susceptible to comorbidities and complications that decrease
their quality of life might be one explanation for this finding.
Furthermore, older asthmatic patients have a higher morbidity
and mortality rate than younger patients, as evidenced by the
larger number of hospitalizations and longer hospital stays, as
well as accounting for more than half of all asthma-related
deaths [36-39]. Therefore, more attention should be paid to
this population, and specific disease management guidelines
for the management of asthma in older asthmatics should be
developed in order to improve their HRQOL and health
outcomes, thereby lowering the burden of asthma on patients
and the healthcare system. A distinct picture emerged in
Jordanian children with asthma, where younger age was
associated with lower HRQOL, possibly as a result of their poor
adherence to their treatment plan.

Physical activity has many benefits on humans’ body such
as the improvement of overall health as well as the
strengthening of bones and muscles, enhancing immunity,
reducing weight, lowering blood pressure, reducing stress, and
many other benefits that improve the quality of life both
mentally and physically [40]. That was clearly confirmed by the
current study findings, where asthmatic patients who were not
performing daily exercise had significantly worse HRQOL than
those who were exercising daily. Consistent results were found
in a study conducted among adolescents with asthma, which
concluded that higher levels of physical activity reflected
better quality of life among the participating patients [41]. A
systematic review of the effect of physical activity on the
quality of life of asthmatic patients reported that all aerobic
training programs studied showed positive effect on the
quality of life [42]. Another review reported that physical
inactivity negatively affected asthmatic patients’ health and
increased asthma-related difficulties. Regular aerobic exercise,
on the other hand, improved asthma symptom management,
lung function, and mental health of these patients [43]. Besides
the routine therapeutic guidelines for asthma management,
these findings should provide an insight into the necessity of
healthcare providers to advise asthmatic patients to routine
exercise for its general health benefits and likely improvement
in asthma symptoms and quality of life [44].
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Consistent with the results reported in prior research [12,
45, 46], our study found a significant relationship between poor
disease controland poor HRQOL. The degree of asthma control
has been found to play a significant role in determining the
quality of life of asthmatic patients in several other studies. A
one-year prospective ltalian study of over one thousand
asthmatic patients whose disease was uncontrolled or partially
controlled reported that improvement of asthma control over
time was associated with improved quality of life assessed
using EuroQoL-5D questionnaire, which was filled in and
collected during multiple clinical visits [47]. In addition, HRQOL
in patients with difficult to control asthma was reported to be
substantially impaired [50]. Another study conducted in
Pakistan reported that poor control of asthma was one of the
factors responsible for poor quality of life among patients with
asthma [14]. Poor asthma control has been also found to
negatively impact asthmatic patients’ HRQOL in all its
dimensions, manifested by low EQ-5D scores in a Spanish study
[15]. Moreover, a 12-year follow-up cohort study reported that
HRQOL scores were significantly lower in patients with
uncontrolled asthma when compared with those with
controlled asthma using the 15D questionnaire [16]. A study
conducted in Turkey showed that patients with uncontrolled
asthma had lower quality of life score and higher anxiety and
depression scores than their counterparts [27]. Proper asthma
controlis an extremely important goal that is still not achieved
despite the treatment standards introduced [36-38]. Therefore,
therapeutic guidelines should pay attention to the importance
of developing future asthma management programs that aim
at investigating the factors that hinder proper control of
asthma and implementing effective strategies that overcome
these factors and enhance the control of asthma symptoms,
and thus, improving HRQOL in asthmatic patients.

In summary, healthcare providers need to pay close
attention to the age of the patients and the factors that could
impact asthma control with a focus on self-management
practice when developing individualized treatment plans,
which aim at improving HRQOL among patients with asthma.
Furthermore, due to the potential role of physical activity in
improving quality of life of patients with asthma, health care
providers should incorporate personalized physical activity
regimens tailored to the patients’ asthma severity, while
ensuring safety and avoiding exacerbation to improve HRQOL
of asthmatic patients and reduce the burden of the disease.

The current study can have several strengths that would
enhance the reliability and validity of the findings. The use of
disease-specific instruments, such as the mini AQLQ, would
have helped draw more accurate and sensitive results
concerning the impact of asthma on HRQOL, since it was
designed to capture the unique aspects of asthma that impact
HRQOL, such as shortness of breath, wheezing, and coughing.
In addition, conducting a multidimensional assessment of
HRQOL including physical, emotional, and social aspects can
capture the full impact of asthma on HRQOL. Recruiting
patients from two major hospitals and from different
geographical area can enhance the generalizability of our
study findings. Furthermore, performing adequate statistical
analysis with regression models can identify the most
important predictors of HRQOL, and account for potential
confounding variables. However, the cross-sectional study
design cannot confirm the cause-effect relationship, and the
convenient sampling technique used in this study might cause
selection bias.

CONCLUSIONS

The current study proved that patients with asthma had
poor HRQOL, with advanced age, lack of regular physical
exercise, and poor asthma control being the main contributing
factors of reduced HRQOL. With special focus on the elderly
population, future asthma care initiatives should develop
effective strategies to improve asthma control and encourage
patients with asthma to exercise regularly, in order to enhance
HRQOL and improve health outcomes of these patients.

Author contributions: ASJ, WA-Q, SAH, TLM, RB, & SA: contributed
to study conception & design; ASJ, WA-Q, RB, & SA: material
preparation, data collection, & analysis; & SAH & TLM: wrote first draft.
All authors have agreed with the results and conclusions.

Funding: No funding source is reported for this study.

Ethical statement: This study has been conducted in accordance with
The Code of Ethics of the World Medical Association (Declaration of
Helsinki) for experiments involving human subjects. The study received
ethical approval from the Institutional Review Board (IRB) of KAUH at
Jordan University of Science and Technology (Ref. # 44/139/2021) and
the University of Jordan (Ref.# 10/2021/4341).

Declaration of interest: No conflict of interest is declared by authors.

Data sharing statement: Data supporting the findings and
conclusions are available upon request from the corresponding author.

REFERENCES

1. Goff S. Asthma facts and figures. Asthma and Allergy
Foundation of America; 2022. Available at: https://www.
aafa.org/asthma-facts/ (Accessed: 17 June 2022).

2. World Health Organization. Asthma. Available at:
https://www.who.int/news-room/fact-
sheets/detail/asthma (Accessed: 17 June 2022).

3. Abbafati C, Abbas KM, Abbasi-Kangevari M, et al. Global
burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: A systematic analysis for the global
burden of disease study 2019. Lancet. 2020;396(10258):
1204-22.  https://doi.org/10.1016/50140-6736(20)30925-9
PMid:33069326

4. Muhbes FJ, Alyeassery A. Asthma in adult patients:
Stressors related to illness. Glob J Adv Pure Appl Sci.
2014;4:1-12.

5. Abu-Ekteish F, Otoom S, Shehabi I. Prevalence of asthmain
Jordan: comparison between bedouins and urban
schoolchildren using the international study of asthma and
allergies in childhood phase Il protocol. Allergy Asthma
Proc. 2009;30(2):181-5. https://doi.org/10.2500/aap.20009.
30.3208 PMid:19463207

6. Higher Health Council. National strategy for health sector
in Jordan. Available at: https://extranet.who.int/
countryplanningcycles/sites/default/files/planning_cycle_
repository/jordan/jordan_national_health_sector_strateg
y_2015-2019_.pdf (Accessed: 10 April 2023).

7. Ismaila AS, Sayani AP, Marin M, Su Z. Clinical, economic,
and humanistic burden of asthma in Canada: A systematic
review. BMC Pulm Med. 2013;13(1):1-23. https://doi.org/10.
1186/1471-2466-13-70 PMid:24304726 PMCid:PMC4235031

8. Alefan Q, Nawasrah A, Almomani B, Al-Issa ET. Direct
medical cost of pediatric asthma in Jordan: A cost-of-
illness retrospective cohort study. Value Heal Reg Issues.
2022;31:10-7.  https://doi.org/10.1016/j.vhri.2022.01.003
PMid:35313157


https://www.aafa.org/asthma-facts/
https://www.aafa.org/asthma-facts/
https://www.who.int/news-room/fact-sheets/detail/asthma
https://www.who.int/news-room/fact-sheets/detail/asthma
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.2500/aap.2009.30.3208
https://doi.org/10.2500/aap.2009.30.3208
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/jordan/jordan_national_health_sector_strategy_2015-2019_.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/jordan/jordan_national_health_sector_strategy_2015-2019_.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/jordan/jordan_national_health_sector_strategy_2015-2019_.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/jordan/jordan_national_health_sector_strategy_2015-2019_.pdf
https://doi.org/10.1186/1471-2466-13-70
https://doi.org/10.1186/1471-2466-13-70
https://doi.org/10.1016/j.vhri.2022.01.003

Jarab et al. / ELECTRON J GEN MED, 2023;20(5):em517

7/8

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Al-Motlag MA, Al-Sheyab NA. Childhood asthma prevalence
and severity in Zarqa City, Jordan. Jordan Med J.
2019;53(3):139-46.

Revicki DA, Kleinman L, Cella D. A history of health-related
quality of life outcomes in psychiatry. Dialogues Clin
Neurosci. 2014;16(2):127. https://doi.org/10.31887/DCNS.
2014.16.2/drevicki PMid:25152652 PMCid:PMC4140507
Ennaoui R, Turki M, Moussa N, et al. Quality of life in
patients with asthma. Eur Psychiatry. 2016;33(S1):S377.
https://doi.org/10.1016/j.eurpsy.2016.01.1353

Albataineh E, Al-Zayadneh E, Abu- Lubad MA, Altarawneh A,
Aldmour I. Determinants of low quality of life in asthmatic
adult patients in South of Jordan. Biomed Pharmacol J.
2020;13(3):1439-50. https://doi.org/10.13005/bpj/2015
Zeru TG, Engidawork E, Berha AB. Assessment of asthma
control and quality of life among asthmatic patients
attending Armed Forces Referral and Teaching Hospital,
Addis Ababa, Ethiopia. Pulm Med. 2020;2020:1-12.
https://doi.org/10.1155/2020/5389780 PMid:32802503
PMCid:PMC7411494

Ali R, Ahmed N, Salman M, Daudpota S, Masroor M, Nasir M.
Assessment of quality of life in bronchial asthma patients.
Cureus.  2020;12(10):e10845.  https://doi.org/10.7759/
cureus.10845

Gonzalez-Barcala FJ, De La Fuente-Cid R, Tafalla M, Nuevo
J, Caamafo-Isorna F. Factors associated with health-
related quality of life in adults with asthma. A cross-
sectional study. Multidiscip Respir Med. 2012;7(5):1-10.
https://doi.org/10.1186/2049-6958-7-32 PMid:23031194
PMCid:PMC3489800

Ilmarinen P, Juboori H, Tuomisto LE, Niemeld O, Sintonen
H, Kankaanranta H. Effect of asthma control on general
health-related quality of life in patients diagnosed with
adult-onset asthma. Sci Rep. 2019;9(1):1-11. https://doi.org
/10.1038/s41598-019-52361-9  PMid:31695074  PMCid:
PMC6834611

Martinez-Moragdn E, Palop M, de Diego A, et al. Factors
affecting quality of life of asthma patients in Spain: The
importance of patient education. Allergol Immunopathol
(Madr). 2014;42(5):476-84. https://doi.org/10.1016/].aller.
2013.06.006 PMid:24094444

Kharaba Z, Feghali E, El Husseini F, et al. An assessment of
quality of life in patients with asthma through physical,
emotional, social, and occupational aspects. A cross-
sectional study. Front Public Heal. 2022;10:1987.
https://doi.org/10.3389/fpubh.2022.883784 PMid:
36117601 PMCid:PMC9477115

Al-Kalaldeh M, Abd El-Rahman M, El-Ata A. Effectiveness of
nurse-driven inhaler education on inhaler proficiency and
compliance among obstructive lung disease patients: A
quasi-experimental study. Can J Nurs Res. 2016;48(2):48-
55.  https://doi.org/10.1177/0844562116676119  PMid:
28841042

The Deutsche Atemwegsliga e.V. [German Airway League]
correct inhalation technique. Available at:
https://www.atemwegsliga.de/correct-inhalation.html
(Accessed: 28 April 2022).

Juniper EF, Guyatt GH, Cox FM, Ferrie PJ, King DR.
Development and validation of the mini asthma quality of
life questionnaire. Eur Respir J. 1999;14(1):32-8.
https://doi.org/10.1034/j.1399-3003.1999.14a08.x  PMid:
10489826

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Nathan RA, Sorkness CA, Kosinski M, et al. Development of
the asthma control test: A survey for assessing asthma
control. J Allergy Clin Immunol. 2004;113(1):59-65.
https://doi.org/10.1016/].jaci.2003.09.008 PMid:14713908
Schatz M, Mosen DM, Kosinski M, et al. Validity of the
asthma control test completed at home. Am J Manag Care.
2007;13(12):661-7.

Lababidi H, Hijaoui A, Zarzour M. Validation of the Arabic
version of the asthma control test. Ann Thorac Med.
2008;3(2):44-7.  https://doi.org/10.4103/1817-1737.39635
PMid:19561904 PMCid:PMC2700459

Green SB. How many subjects does it take to do a
regression  analysis.  Multivariate ~ Behav  Res.
1991;26(3):499-510.  https://doi.org/10.1207/515327906
mbr2603_7 PMid:26776715

Bass P. Effects of asthma on your quality of life. Verywell
health. Available at: https://www.verywellhealth.com/
asthma-impact-200775 (Accessed: 17 June 2022).

Coban H, Aydemir Y. The relationship between allergy and
asthma control, quality of life, and emotional status in
patients with asthma: A cross-sectional study. Allergy
Asthma Clin Immunol. 2014;10(1):1-7. https://doi.org/10.
1186/s13223-014-0067-4 PMid:25642249 PMCid:
PMC4311476

Oni OA, Erhabor GE, Oluboyo PO. Does health-related
quality of life in asthma patients correlate with the clinical
indices? South African Fam Pract. 2014;56(2):134-8.
https://doi.org/10.1080/20786204.2014.10855351

Song HJ, Blake K V., Wilson DL, Winterstein AG, Park H.
Health-related quality of life and health utilities of mild,
moderate, and severe asthma: Evidence from the medical
expenditure panel survey. J Asthma Allergy. 2021;14:929-
41. https://doi.org/10.2147/JAA.S316278 PMid:34349523
PMCid:PMC8326771

Ferreira LN, Brito U, Ferreira PL. Quality of life in asthma
patients. Rev  Port Pneumol. 2010;16(1):23-55.
https://doi.org/10.1016/S0873-2159(15)30005-2 PMid:
20054507

de Sousa JC, Pina A, Cruz AM, et al. Asthma control, quality
of life, and the role of patient enablement: A cross-sectional
observational study. Prim Care Respir J. 2013;22(2):181-7.
https://doi.org/10.4104/pcrj.2013.00037  PMid:23603870
PMCid:PMC6442785

Motaghi-Nejad M, Shakerinejad G, Cheragh M, Tavakkol H,
Saki A. Quality of life in asthmatic patients. Int J Bioassays.
2015;4(3):3757-62.

Sundh J, Wireklint P, Hasselgren M, et al. Health-related
quality of life in asthma patients-A comparison of two
cohorts from 2005 and 2015. Respir Med. 2017;132:154-60.
https://doi.org/10.1016/j.rmed.2017.10.010 PMid:
29229090

Kannan JA, Bernstein DI, Bernstein CK, et al. Significant
predictors of poor quality of life in older asthmatics. Ann
Allergy Asthma Immunol. 2015;115(3):198. https://doi.org/
10.1016/j.anai.2015.06.021 PMid:26208758 PMCid:
PMC4567431

Al-Akour N, Khader YS. Quality of life in Jordanian children
with asthma. Int J Nurs Pract. 2008;14(6):418-26.
https://doi.org/10.1111/j.1440-172X.2008.00715.x PMid:
19126069

Stupka E, deShazo R. Asthma in seniors: Part 1. Evidence for
underdiagnosis, undertreatment, and increasing morbidity
and mortality. Am J Med. 2009;122(1):6-11. https://doi.org/
10.1016/j.amjmed.2008.09.022 PMid:19114162


https://doi.org/10.31887/DCNS.2014.16.2/drevicki
https://doi.org/10.31887/DCNS.2014.16.2/drevicki
https://doi.org/10.1016/j.eurpsy.2016.01.1353
https://doi.org/10.13005/bpj/2015
https://doi.org/10.1155/2020/5389780
https://doi.org/10.7759/cureus.10845
https://doi.org/10.7759/cureus.10845
https://doi.org/10.1186/2049-6958-7-32
https://doi.org/10.1038/s41598-019-52361-9
https://doi.org/10.1038/s41598-019-52361-9
https://doi.org/10.1016/j.aller.2013.06.006
https://doi.org/10.1016/j.aller.2013.06.006
https://doi.org/10.3389/fpubh.2022.883784
https://doi.org/10.1177/0844562116676119
https://www.atemwegsliga.de/correct-inhalation.html
https://doi.org/10.1034/j.1399-3003.1999.14a08.x
https://doi.org/10.1016/j.jaci.2003.09.008
https://doi.org/10.4103/1817-1737.39635
https://doi.org/10.1207/s15327906mbr2603_7
https://doi.org/10.1207/s15327906mbr2603_7
https://www.verywellhealth.com/asthma-impact-200775
https://www.verywellhealth.com/asthma-impact-200775
https://doi.org/10.1186/s13223-014-0067-4
https://doi.org/10.1186/s13223-014-0067-4
https://doi.org/10.1080/20786204.2014.10855351
https://doi.org/10.2147/JAA.S316278
https://doi.org/10.1016/S0873-2159(15)30005-2
https://doi.org/10.4104/pcrj.2013.00037
https://doi.org/10.1016/j.rmed.2017.10.010
https://doi.org/10.1016/j.anai.2015.06.021
https://doi.org/10.1016/j.anai.2015.06.021
https://doi.org/10.1111/j.1440-172X.2008.00715.x
https://doi.org/10.1016/j.amjmed.2008.09.022
https://doi.org/10.1016/j.amjmed.2008.09.022

8/8

Jarab et al. / ELECTRON J GEN MED, 2023;20(5):em517

37.

38.

39.

40.

41.

42.

43.

44,

Talreja N, Baptist AP. Effect of age on asthma control:
Results from the national asthma survey. Ann Allergy
Asthma Immunol. 2011;106(1):24-9. https://doi.org/10.
1016/j.anai.2010.10.017 PMid:21195941

Tsai CL, Lee WY, Hanania NA, Camargo CA. Age-related
differences in clinical outcomes for acute asthma in the
United States, 2006-2008. J Allergy Clin Immunol. 2012;
129(5):1252-8.  https://doi.org/10.1016/j.jaci.2012.01.061
PMid:22385630

Tsai CL, Delclos GL, Huang JS, Hanania NA, Camargo CA.
Age-related differences in asthma outcomes in the United
States, 1988-2006. Ann Allergy Asthma Immunol. 2013;
110(4):240-6.  https://doi.org/10.1016/j.anai.2013.01.002
PMid:23535086

Mirany M. The role of exercise in stress management. The
American Institute of Stress; 2020. Available at:
https://www.stress.org/the-role-of-exercise-in-stress-
management (Accessed: 23 June 2022).

Basso RP, Jamami M, Labadessa IG, et al. Relationship
between exercise capacity and quality of life in adolescents
with asthma. J Bras Pneumol. 2013;39(2):121-7.
https://doi.org/10.1590/S1806-37132013000200002 PMid:
23670496 PMCid:PMC4075832

Pacheco DRR, Silva MJB, Alexandrino AMS, Torres RMT.
Exercise-related quality of life in subjects with asthma: A
systematic  review. J Asthma. 2012;49(5):487-95.
https://doi.org/10.3109/02770903.2012.680636 PMid:
22554022

Avallone KM, McLeish AC. Asthma and aerobic exercise: a
review of the empirical literature. J Asthma. 2013;50(2):
109-16. https://doi.org/10.3109/02770903.2012.759963
PMid:23252987

Lang JE. The impact of exercise on asthma. Curr Opin
Allergy Clin Immunol. 2019;19(2):118-25. https://doi.org/
10.1097/ACI.0000000000000510 PMid:30601152

45.

46.

47.

48.

49.

50.

Almomani BA, Al-Sawalha NA, Samrah SM, Gamble JM, Al
Momani MA. Asthma insights from Jordan: Cross-sectional
observational study. J Asthma. 2016;53(4):349-55.
https://doi.org/10.3109/02770903.2015.1121493 PMid:
26666170

Belachew EA, Sendekie AK, Tadess S, Alemayehu M. Health-
related quality of life and its associated factors among
patients with asthma: A multi-centered cross-sectional
study in selected referral hospitals in Northwest Ethiopia.
PLoS One. 2023;18(2):e0281742. https://doi.org/10.1371/
journal.pone.0281742 PMid:36787327 PMCid:PMC9928093
Terzano C, Cremonesi G, Girbino G, et al. 1-year prospective
real life monitoring of asthma control and quality of life in
Italy. Respir Res. 2012;13:1-11. https://doi.org/10.1186/
1465-9921-13-112 PMid:23216798 PMCid:PMC3546892
Rabe KF, Vermeire PA, Soriano JB, Maier WC. Clinical
management of asthma in 1999: The asthma insights and
reality in Europe (AIRE) study. Eur Respir J. 2000;16(5):802-
7. https://doi.org/10.1183/09031936.00.16580200 PMid:
11153575

Micheletto C, Visconti M, Tognella S, Facchini F, Dal Negro
R. Aspirin induced asthma (AIA) with nasal polyps has the
highest basal LTE4 excretion: A study vs AIA without polyps,
mild topic asthma, and normal controls. Eur Ann Allergy
Clin Immunol. 2006;38(1):20-3.

Aburuz S, Gamble J, Heaney L. Assessment of impairment
in health-related quality of life in patients with difficult
asthma: Psychometric performance of the asthma quality
of life questionnaire. Respirol. 2007;12(2):227-33.
https://doi.org/10.1111/j.1440-1843.2006.01020.x  PMid:
17298455


https://doi.org/10.1016/j.anai.2010.10.017
https://doi.org/10.1016/j.anai.2010.10.017
https://doi.org/10.1016/j.jaci.2012.01.061
https://doi.org/10.1016/j.anai.2013.01.002
https://www.stress.org/the-role-of-exercise-in-stress-management
https://www.stress.org/the-role-of-exercise-in-stress-management
https://doi.org/10.1590/S1806-37132013000200002
https://doi.org/10.3109/02770903.2012.680636
https://doi.org/10.3109/02770903.2012.759963
https://doi.org/10.1097/ACI.0000000000000510
https://doi.org/10.1097/ACI.0000000000000510
https://doi.org/10.3109/02770903.2015.1121493
https://doi.org/10.1371/journal.pone.0281742
https://doi.org/10.1371/journal.pone.0281742
https://doi.org/10.1186/1465-9921-13-112
https://doi.org/10.1186/1465-9921-13-112
https://doi.org/10.1183/09031936.00.16580200
https://doi.org/10.1111/j.1440-1843.2006.01020.x

	INTRODUCTION
	METHODS
	Study Design and Subjects
	Study Instruments
	Mini asthma quality of life questionnaire
	Asthma control test

	Sample Size Calculation
	Statistical Analysis

	RESULTS
	Demographic Characteristics of Study Participants
	Medical Profile of Participants
	Participant’s Responses to Mini AQLQ
	Variables Associated With HRQOL

	DISCUSSION
	CONCLUSIONS
	REFERENCES

