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Abstract

Asthma is a prevalent chronic respiratory condition associated with higher morbidity and mortality among older adults. In Iraq, the
prevalence of asthma among adults with a family history is 11.55%. Medication-related burden (MRB) refers to the negative impact
of medication regimens on daily life and adherence.

Objectives: To assess MRB levels in patients with asthma and examine their association with demographic and clinical variables, as
well as disease severity.

Methods: purposive cross-sectional study was conducted at two teaching hospitals. Data were collected using a demographic ques-
tionnaire and the Living with Medicines Questionnaire to assess MRB. Pulmonary function tests were also performed.

Results: The study included 100 patients (mean age 42.9 + 15.9 years; M:F = 46:54). The MRB distribution was as follows: 55%
minimal, 40% moderate, 4% high, and 1% none. Burden was significantly associated with age (P = 0.001163), disease duration (P =
0.03), and disease severity (P = 0.001163).

Conclusion: Most patients experienced some degree of MRB, particularly older individuals and those with longer or more severe
disease. These findings highlight the importance of addressing medication-related burden in asthma care
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Introduction
for Asthma (GINA) and other international guidelines, de-

Asthma is a prevalent chronic respiratory condition marked
by airway inflammation, bronchial hyperreactivity, and
fluctuating airflow obstruction, resulting in symptoms such
as wheezing, coughing, and chest constriction (Mohammed
et al. 2020; Miller et al. 2021; Ramey et al. 2022; Marwan
and Mohammed 2023). According to the Global Initiative

spite advances in pharmacological management, asthma
remains a major global health burden, with outcomes in-
fluenced by sociodemographic and environmental factors
(Pate 2021; Reddel et al. 2022; WHO 2024).

The severity of asthma is determined in many differ-
ent ways. According to GINA, severity is retrospectively
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assessed based on the level of treatment required to achieve
and maintain control of symptoms and reduce future risk.
Mild asthma is controlled with Step 1 or Step 2 treatment,
moderate asthma requires Step 3, and severe asthma neces-
sitates Step 4 or Step 5 treatment to prevent uncontrolled
symptoms or remains uncontrolled despite this treatment
(Louis et al. 2022; GINA 2024; Wu et al. 2025).

In Iraq, asthma affects approximately 11.55% of adults,
with higher prevalence among older females and those
living in urban areas (Salwa et al. 2020; Grant and Wood
2022). These variations highlight the importance of ex-
ploring factors beyond clinical severity—such as medica-
tion-related burden—which may influence disease con-
trol and patients’” quality of life.

Medication-related burden (MRB) denotes the phys-
ical, mental, and practical difficulties patients encounter
in managing their prescriptions, especially in chronic ill-
nesses such as asthma. These burdens may include com-
plex regimens, side effects, financial costs, and psycholog-
ical stress, all of which can negatively impact adherence.

International studies have shown that MRB varies
across chronic diseases and is influenced by factors such as
polypharmacy, disease severity, and health system support
(Mohammed et al. 2018; Mikkola et al. 2025). In asthma
care, MRB is especially relevant due to the need for long-
term inhaled therapies, frequent dose adjustments, and
patient self-management (Agusti et al. 2024).

Despite increasing global focus on MRB, there is a sig-
nificant deficiency in research concerning this topic within
the Iraqi asthmatic population. Existing studies in Iraq have
focused primarily on prevalence, risk factors, and treatment
outcomes, with limited exploration of patient experiences
related to medication burden (Jasim et al. 2020; Alsajri et al.
2025). The Living with Medicines Questionnaire (LMQ) is
a validated tool for quantifying MRB, with scoring thresh-
olds distinguishing between burden levels: no burden, score
41-73; minimal burden, score 74-106; moderate, score
107-139; high, score 140-172; and extremely high, score
173-205 (Zidan et al. 2018; Katusiime et al. 2024).

The research problem addressed in this study is the
extent to which medication-related burden affects asth-
ma patients and how this burden correlates with various
sociodemographic factors and asthma severity. There is
limited local data exploring this association in the Iraqi
context, making this study both timely and necessary.

The purpose of this study is to assess the level of MRB
among patients with asthma and to examine its relation-
ship with age, gender, social and educational status, income,
type of residency, and province, as well as asthma severity.

Materials and methods
Study design and setting

This study was a purposive cross-sectional (non-probabil-
ity sampling) study conducted at the outpatient clinics for
respiratory diseases at Al-Yarmouk Teaching Hospital and

Al-Imamain Al-Kadhimain Medical City over a period of
approximately 8 months.

Patients were enrolled based on the following inclusion
criteria: adults (both sexes) aged 18-70 years, previously
diagnosed with chronic bronchial asthma, and on regular
medication for chronic asthma. However, some patients
were excluded for having chronic diseases affecting pul-
monary function other than asthma, such as chronic ob-
structive pulmonary disease or interstitial lung disease;
for being diagnosed with other comorbid inflammatory
disorders; for using chronic oral steroids or medications
affecting the inflammatory process; for being current
smokers or having a history of smoking within the past 5
years; or for being pregnant or nursing women or individ-
uals with mental disabilities that impair understanding,
communication, or willingness to participate.

To calculate the sample size, G*Power version 3.1 was
used, with 85% power and an alpha level of 0.05. The re-
sulting sample size was 112 (Faul et al. 2007).

Data collection

Data were collected through direct interviews conducted
by the researcher. Each patient was provided with a de-
tailed explanation of the study title, objectives, and meth-
ods. All information and test results were kept strictly
confidential, and participants were asked to sign informed
consent forms before participation.

The tool used for data collection was a structured ques-
tionnaire comprising two parts:

1. Demographic information: Including age, gender,
marital status, income, level of education, type of
residency, and province of residence.

2. Living with Medicines Questionnaire (LMQ):
Used to assess medication-related burden (Husein
and Kadhim 2024). The LMQ contains eight do-
mains: domain 1: “relationships with healthcare pro-
fessionals” (Questions 7, 14, 20, 24, and 34); domain
2: “practical difficulties in using medicines” (Ques-
tions 1, 2, 4, 10, 23, 27, and 29); domain 3: “cost-re-
lated burden” (Questions 5, 31, and 33); domain 4:
“side effects of medicines” (Questions 21, 22, 30, and
38); domain 5: “effectiveness of prescribed medica-
tions” (Questions 3, 15, 25, 32, 39, and 40); domain
6: “concerns about medicines use” (Questions 6, 8,
9, 12, 16, 17, and 18); domain 7: “impact of using
medicines on daily life” (Questions 19, 28, 35, 36, 37,
and 41); and domain 8: “autonomy to vary regimen”
(Questions 11, 13, and 26). Higher scores indicate
more negative experiences with medications (i.e.,
higher medication-related burden). Responses were
scored as follows: strongly agree = 5, agree = 4, dis-
agree = 2, and strongly disagree = 1. Reverse scor-
ing (strongly agree = 1, agree = 2, disagree = 4, and
strongly disagree = 5) was applied where appropriate
(Questions 3, 4, 7, 11, 13, 14, 15, 20, 24, 25, 26, 27,
32, 34, 39, and 40). According to the total score of
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these 41 questions, medication-related burden was
classified as follows: no burden, score 41-73; mini-
mal burden, score 74-106; moderate burden, score
107-139; high burden, score 140-172; and extreme-
ly high burden, score 173-205 (Zidan et al. 2018).

The LMQ was translated into Arabic, and a pilot study
was conducted among 20 patients. The translated version
was evaluated by five expert physicians and clinical phar-
macists before conducting the main study. The Arabic
version of the LMQ showed good reliability and stability,
with Cronbach’s alpha coefficient = 0.71.

Pulmonary function testing

After completion of the questionnaire, pulmonary function
tests (PFTs) were performed for each patient to measure:

 Forced expiratory volume in 1 second (FEV;)
o Forced vital capacity (FVC)
o FEV,/FVC ratio

Based on the results and the judgment of a respiratory
disease specialist, patients were categorized as having mild,
moderate, or severe asthma according to the Global Initiative
for Asthma (Bradley et al. 2022; GINA 2024; Wu et al. 2025).

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) version
22 software was used for analysis and representation of the
study data. The independent t-test and one-way ANOVA
were used to examine the level of significance among the
study variables. The level of significance was set at P < 0.05.

Ethical approval statement

Approval from the Ministry of Higher Education and the Sci-
entific Ethics Committee of Mustansiriyah University — Col-
lege of Pharmacy (Approval No. 78-91/2024) was obtained.
Additional approvals from the Ministry of Health, Al-Karkh
Health Directorate, Al-Yarmouk Teaching Hospital, and
Al-Imamain Al-Kadhimain Medical City were also secured.

Before participating in the study, all patients provided
informed consent. Participants were clearly informed that
the study was conducted solely for scientific and research
purposes. They were assured that all information, whether
personal or medical, would remain confidential and would
be used only in accordance with ethical research standards.
All procedures were conducted in compliance with the eth-
ical principles outlined in the Declaration of Helsinki.

Results

A total of 100 patients were enrolled in this study. The
mean age was 42.87 = 15.85 years, with 66% aged <
50 years and 34% aged > 50 years (Fig. 1A). The male-

to-female ratio was 46:54 (Fig. 1B). Regarding marital
status, 23% were single, 65% married, 2% divorced, and
10% widowed (Fig. 1C). In terms of educational level,
6% were illiterate, 35% had completed primary school,
36% secondary school, and 23% held a bachelor’s degree
(Fig. 1D). With respect to monthly income, 51% re-
ported earning less than 500,000 Iraqi dinars (ID), 37%
between 500,000 and 1,000,000 ID, and 12% more than
1,000,000 ID (Fig. 1E). Most patients (92%) resided in
urban areas, while 8% lived in rural areas (Fig. 1F). Geo-
graphically, 94% were from Baghdad (the capital), while
2% each were from Thi Qar and Wasit, and 1% each from
Babil and Diyala provinces (Fig. 1G). All the above are
clarified in Table 2.

Only 1% of the patients reported no medication bur-
den, while 55%, 40%, and 4% experienced minimal, mod-
erate, and high burdens, respectively, according to the Liv-
ing with Medicines Questionnaire (LMQ) score (Table 1).

Table 1. Patients’ distribution according to medication-related
burden level (LMQ score).

MRB level N (%) (ﬁfa?l S:‘;;)
No burden 1(1%) 7310
Minimum burden 55 (55%) 91.82 +7.751
Moderate burden 40 (40%) 117.60 + 9.007
High burden 4 (4%) 142.75 + 11.587

N: number; %: percent; SD: standard deviation;
LMQ: Living with Medicines Questionnaire.

The mean medication burden score was 105.83 +
18.793 for males and 102.41 + 15.755 for females, with
no statistically significant difference (P = 0.246). Signifi-
cant differences were observed in mean scores based on
age: patients aged < 50 years had a mean score of 106.67
+ 19.102, whereas those > 50 years had a mean score of
98.76 + 11.309 (P = 0.001).

No significant differences were found in medication
burden scores across marital status groups (P = 0.483),
with mean scores of 108.87 + 17.553, 102.42 + 17.701,
112.34 + 33.94, and 101.30 + 7.025 among single, married,
divorced, and widowed patients, respectively.

Regarding income, the mean scores were 104.96 +
16.194, 104.76 + 18.661, and 97.42 + 16.790 for partici-
pants earning less than 500,000 IQD, between 500,000
and 1,000,000 IQD, and more than 1,000,000 IQD, respec-
tively, with no significant variation (P = 0.187).

Educational-level groups showed mean scores of 110.67
+ 14.61 (illiterate), 99.40 + 13.819 (primary), 105.64 +
19.757 (secondary), and 106.61 + 17.653 (bachelor’s de-
gree), with no significant differences (P = 0.623).

No significant differences were found between ur-
ban and rural residents, with mean scores of 103.97 +
17.064 and 104.13 + 20.145, respectively (P = 0.483).
Similarly, no significant differences were observed
among patients from Babil, Baghdad, Diyala, Thi Qar,
and Wasit provinces (P = 0.865) (Table 2).
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No significant difference was found between the mean
medication burden scores of patients with < 1 chronic dis-
ease (104.57 + 17.935) and those with > 1 chronic disease
(101.47 +13.935) (P = 0.484). Similarly, the mean scores were
104.16 + 17.355 and 98.00 + 12.490 among patients taking <
3 and > 3 chronic medications, respectively, with no signifi-
cant difference (P = 0.544). However, a significant difference
was observed regarding disease duration: patients with dis-
ease duration < 10 years had a lower mean score (101.37 +
15.965) compared to those with duration > 10 years (109.27 +
18.655) (P = 0.03). These findings are summarized in Table 3.

A-Age distribution
0 66%
60

40 34%

0
<50years > 50years

C- social status distribution

80 65%

60
40

23%
20 l 2% 10%
o Z» m

Single Married Divorced Widow

D-Educational level distribution

40 35% 36%
30 23%
20
jp — 5%
0 ==
- o L
é&Q y ,06 ob,bd ‘\0\0
\\*{" < 0('0 Q?’oo
F- Residency distribution
100 92%
80
60
40
20 8%
0 s
Urban Rural

The association between medication-related bur-
den (MRB) level and disease severity was significant
(P =0.027) based on a one-way ANOVA test. Among
the patients, 69% had mild asthma, 12% had moderate
asthma, and 19% had severe asthma. These results are
presented in Table 4.

A post hoc multiple comparison test was conducted
to determine which specific groups differed significantly,
and the results showed that the burden level was signifi-
cantly different only between patients with mild and se-
vere asthma (P = 0.045) (Table 5).
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Figure 1. Patients’ sociodemographic distribution. *% = percent; IQD = Iraqi dinar.
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Table 2. Effect of patients’ sociodemographic characteristics on
medication burden according to the total LMQ score.

Table 4. The association between medication-related burden
and disease severity.

Characteristics ~ Subcategory N (%) (ﬁ\:ﬁ s:(;;) Pvalue
Age (years) <50 years 66 (66) 106.67 +19.102 0.001163 a
> 50years 34 (34) 98.76 +11.309
Gender Male 46 (46) 105.83+18.793 0.246a
Female 54 (54) 102.41 + 15.755
Social status Single 23(23) 108.87+17.553 0.483b
Married 65 (65) 102.42 +17.701
Divorced 2(2) 112 +33.941
Widow 10 (10) 101.3+7.025
Educational Illiterate 6(6) 110.67 +14.61 0.623b
level Primary school 35(35) 99.4 +13.819
Secondary 36 (36) 105.64 +19.757
school
Bachelor 23(23) 106.61 +17.653
Monthly <0.5million 51(51) 104.96+16.194 0.187b
income 1QD
0.5-1.0 million 37 (37) 104.76 + 18.661
IQD
> 1.0million 12(12) 97.42 +16.790
1QD
Residency Urban 92(92) 103.97 +17.064 0.483a
Rural 8(8) 104.13+20.145
Province Babil 1(1) 113+0 0.865b
Baghdad 94 (94) 104.62 +17.239
Diala 1(1) 86+0
Thee Kaar 2(2) 94 +24.042
Wasit 2(2) 88 +0.707

N: number; %: percentage; SD: standard deviation; IQD: Iraqi dinar
(1 million = 700 USD); LMQ: Living with Medicines Questionnaire.
* Independent ¢-test. ® One-way AVOVA.

Table 3. Effect of patients’ clinical characteristics on medication
burden according to the total LMQ score.

LMQ score P

Characteristics Subcategory N (%) (Mean +SD)  value
Number of chronic <1 81(81) 104.57 +17.935 0.484
diseases >1 19(19) 101.47 +13.935
Number of chronic <3 97 (97) 104.16 +17.355 0.544
medications >3 3(3) 98 + 12.490
Disease <10 67 (67) 101.37+15965 0.03
duration(years) >10 33(33) 109.27 + 18.655

N: number; %: percentage; SD: standard deviation;
LMQ: Living with Medicines Questionnaire. Independent t-test.

Discussion

The study’s results revealed that only 1% of patients reported
no medication-related burden (MRB), while 55%, 40%, and
4% experienced minimal, moderate, and high levels of bur-
den, respectively. These results agree with a previous study
conducted among hemodialysis patients in Baghdad hospi-
tals (Baghdad Medical City and Al-Karama Teaching Hospi-
tal), where MRB levels were 57.5% minimal, 41.5% moderate,
and 1% high (Husein and Kadhim 2024). Similarly, our find-
ings align with a study conducted in Qatar (Kassa et al. 2020),
which also reported comparable MRB distribution.

Medication related burden

Disease severity N (%) LMQ score (Mean + SD) Pvalue
Mild 69 (69) 100.91 + 16.824 0.027
Moderate 12 (12) 111.25+19.832

Severe 19 (19) 110.53 £ 14.273

Total 100 (100) 103.98 £17.215

N: number, %: percentage, SD: Standard deviation. One-way AVOVA.

Table 5. Post hoc multiple comparison test (Tukey honestly
significant difference).

I) disease disease Mean

( s)everity (]s)everity difference (I-]) SE Pvalue
Mild Moderate -10.873 5.053 0.085
Mild Severe -10.150 4.186 0.045
Moderate Severe 0.724 5.957 0.992

SE = standard error.

Conversely, this study’s results differ from those of an-
other study conducted among 423 systematically selected
diabetic patients attending the diabetes clinic at Felege
Hiwot Comprehensive Specialized Hospital (FHCSH) be-
tween June and August 2020. In that study, 58.9% of pa-
tients experienced a moderate burden and 26.2% a high
burden (Bekalu et al. 2022). These discrepancies may be
attributed to differences in study populations, particularly
in the number, types, and routes of medication adminis-
tration.

Importantly, while the current study focused on asth-
ma patients, direct comparisons with asthma-specific
MRB research are limited. However, a systematic liter-
ature review conducted in the United States, the United
Kingdom, Germany, France, Italy, Spain, Canada, Japan,
and Australia focused on the impact of moderate-to-se-
vere asthma and found that asthma patients frequently
reported medication-related problems, including diffi-
culties with inhaler use, adherence, and understanding
medication instructions (Czira et al. 2022). Additionally, a
U.S.-based study highlighted cost-related non-adherence
among adults with asthma, linking financial hardship to
increased MRB and poorer asthma control (Hung et al.
2023). These findings suggest that MRB in asthma may
be influenced not only by medication complexity but also
by socioeconomic factors and healthcare system support.

Furthermore, the present study found no significant
association between MRB and demographic variables
such as gender, marital status, income, educational level,
or place of residence. However, age was significantly as-
sociated with MRB, with patients aged < 50 years report-
ing higher levels of burden compared to those > 50 years.
These findings are in agreement with the earlier hemodi-
alysis study regarding gender, marital status, income, and
education, but differ in terms of age. In that study, age was
not significantly associated with MRB, which could be due
to differences in the studied populations and the age rang-
es analyzed (Husein and Kadhim 2024).
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In addition, the current study’s results concur with
those of the diabetic-patient study regarding the lack of
significant association between MRB and both education-
al level and place of residence (Bekalu et al. 2022).

Notably, no significant associations were observed be-
tween MRB and either the number of chronic diseases or
the number of chronic medications. However, a signifi-
cant association was found with disease duration: patients
with a disease duration of more than 10 years reported
a higher burden than those with a duration of 10 years
or less. These findings agree with those of the hemodial-
ysis-patient study in terms of the number of medications
and disease duration but differ regarding the number of
chronic diseases, which showed a significant association
with MRB in the hemodialysis population but not in the
current study (Husein and Kadhim 2024).

Finally, international studies have emphasized the
role of healthcare system structure in shaping MRB. For
example, countries with robust asthma-education pro-
grams and multidisciplinary care teams—such as the UK
and Germany—report lower MRB levels among asthma
patients, suggesting that system-level interventions may
mitigate burden and improve adherence (Nunes et al.
2017; Jacobs et al. 2023).

Limitation of the study

o 'The first limitation was the sample size (100 pa-
tients only), which may not be representative of the
broader population. As a result, the extent to which
these findings can be applied to other demographic
groups is limited. Future research should aim to in-
clude a larger and more diverse sample to enhance
external validity.

« The second limitation was the study’s reliance on
self-reported data, which may have been affected
by recall bias or social desirability bias. This could
influence the authenticity of the responses. Future
studies could incorporate observational methods or
triangulate data sources to strengthen reliability.

Conclusion

This study provides further evidence regarding the levels of
medication-related burden (MRB) and associated factors in
patients with asthma. In this study, the main factors affect-
ing MRB were age, disease duration, and disease severity.
MRB among Iraqi patients with asthma was lower among
those younger than 50 years, with a disease duration of less
than 10 years, and those with mild disease severity.

The current study highlights the need for healthcare
providers to recognize and address MRB as an integral
component of asthma management. They should simplify
treatment plans, offer counseling to enhance adherence,
and regularly assess MRB. At the healthcare system level,
integrating MRB assessment tools such as the Living with
Medicines Questionnaire into routine practice could sup-
port more holistic and efficient care.
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