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concerns about dependency, and the
complexity of different regimens. Asthmatic
patients are subjected to multiple inhalers and
oral drugs that can heighten the MRB, reduce
life quality, and worsen health outcomes when
medication adherence or technique becomes
poor.

MRB was measured by The Living with Medication Questionnaire (LMQ), and medication adherence
is measured by Morisky’s adherence test, while asthma control is measured using the Asthma Control
Test (ACT), which are validated tools.
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Methods: This study is cross-sectional conducted in two teaching hospitals in Baghdad from October
2024 till September 2025, enrolling 200 Patients. Data collection included sociodemographic
characteristics, adherence, asthma control, and MRB assessment

Results: Results showed that 65.5% of patients reported minimum MRB, 30% moderate MRB, 2.5%
high MRB, and only 2% no burden. Adherence levels were low overall: 41.5% had poor adherence,
42.5% intermediate, and just 16% high adherence. MRB was significantly associated with social
status and body mass index (BMI), and strongly correlated with asthma control, being higher among
patients with uncontrolled asthma. However, there was no significant association between MRB and
adherence levels.

Conclusion: Most Iraqi asthmatic patients experienced minimum to moderate MRB, with higher
burden among divorced individuals, those with BMI > 30, and those with uncontrolled asthma.
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Introduction: both children and adults (10). Asthma
prevalence is more common among boys until
20 years old age, after this age become equal
among both sexes (11). Worldwide, the
strongest and the most frequent risk facor for
asthma is family history (12). Other factors

A chronic illness that affects lungs' airways is
asthma. The most frequent symptoms of
asthma are inflammation, and bronchospasm
(1, 2). Asthma is classified by severity, causes,
and phenotypes shaped by genetic and
environmental factors (3, 4, 5). include age where school-aged is the most are
Asthma prevalence has risen globally’ the most affected group (13), home conditions
increasing from 34.7 to 49.4 per thousand, with (12), sex (14), Obesity, and lower

Iraq showing high rates that strain healthcare
and reduce quality of life; childhood asthma is
most common in Baghdad (22.7%) and lowest
in Erbil (7%) (6). In Saudi Arabia, asthma
prevalence ranges from 9-33.7% in children
and 10.5-18.3% in adults (7,8), while the UAE
reports 13% in children linked to urbanization
and pollution (9), and Kuwait shows 11.9% in
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socioeconomic levels (15, 16). These factors
show the complexity of interaction between
environment, genetic, lifestyle effect on
asthma development.

Asthma control and adherence to medication
have a crucial role in decreasing MRB among
asthmatic patients in Iraq. Recently, several
studies conducted in Iraq showed that low
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patient educational level, poor inhaler
technique, and lower medication adherence
were a significant contributing factor for poor
asthma control and high MRB (17,18, and 19).
Measuring medication-related burden from
patients perspective is very important to better
outcomes, though research remains limited for
this topic (20). The living with medication
questionnaire (LMQ) is a valid tool to measure
MRB (21, 22)

Adherence is defined as  initiation,
implementation, and discontinuation of
prescribed medication, while compliance and
concordance reflect different aspects of
patient—provider cooperation (23-25). Non-
adherence is influenced by  beliefs,
polypharmacy, demographics, and health
system factors, and is linked to poor outcomes
and higher costs (26, 27). In asthma, non-
adherence worsens clinical results and
increases hospital use (28). Medication
adherence can be measured using the Arabic
version (29) of 4 item Morisky adherence
scale. Score 1 point for every "Yes" answered
(0 points = high adherence, 1-2 points =
intermediate, 3-4 points = low adherence).
The purposes of this study are to evaluate
MRB level, Adherence scale and asthma
control level among the patients, another
purpose is to determine any possible
association between MRB and adherence,
asthma control level as well as some
sociodemographic characteristics.

Methods:

Study design and setting

This current cross-sectional study conducted at
two hospitals in Baghdad the capital of Iraq
(Al-Yarmouk teaching hospital and Al-
Imamein Al-Kadhemein medical city) from
October 2024 to September 2025

Study population

The study included conveniently selected
already  diagnosed  asthmatic  patients.
AJPS (2026) 196
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Inclusion criteria: Adult patients with chronic
bronchial asthma, both genders aged 18-70
years, and patients who are on regular
medication of chronic asthma.

Exclusion criteria; Patients who refused to
participate, patient who had social habit or
chronic lung disease other than asthma that
may affect this study measurement like other
chronic obstructive lung diseases, interstitial
lung disease, asthmatic patient on chronic oral
steroid therapy and on other drugs that affect
the inflammatory process, current smoker or
history of smoking within five years. ,
asthmatic patients with other comorbid
inflammatory disorder or on medication that
may affect inflammatory process, pregnant
women or nursing mother, and finally patient
who had mental disability that impair their
understanding.

Sample size measured by G power software
version 3.1.9.7 using the following parameter:
t-test for independent means, two tailed,
effective size(d) = 0.5, alpha error 0.05,
power= 0.91, where the sample size after
calculation was 172.

Ethical Approval

Approval For this study was obtained from the
“Scientific and Ethical Committee” in the
College of Pharmacy, Mustansiriyah
university (Approval No. 78-91/2024). In
addition, approval from the Ministry of Health
was also obtained (Approval No. 178
16/7/2024). While patients' consent was
obtained after a full explanation by researcher.

Data Collection
Data collected by using a data sheet, which
consists of the following parts:

Socio-demographic characteristics:
including age, gender, social status, education
level, residence, smoking status, drinking
alcohol, body mass index (BMI), and monthly
income.
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The age categorized into groups below or
equal to 50 years old and above 50 years old,
social status categorized into single, married,
divorced and widows. The monthly income
categorized into below 500000 Iraqi Dinar
(ID), between 500000 and 1000000 ID, and
more than 1000000 ID. Educational level
categorized into Illiterate, primary school,
secondary school, bachelor’s degree and
higher education. Residency classified into
urban and rural areas. Finally. the Body mass
index (BMI) classified into 18.9-24-9 BMI,
25-29.9 BMI, and above 30 BMI.

Asthma control test (ACT): A numerical
score to test the level of asthma control (30) to
evaluate asthma control. It consists of five
questions about patient-relevant aspects of
asthma control. Breathlessness frequency,
nighttime/early awakenings, use of rescue
medication, overall asthma control, and
productivity loss are all evaluated by the ACT.
Higher scores imply better asthma control.
Each item is scored on a 5-point scale, with a
total score ranging from 5 to 25. A score of 20
or more denotes "well-controlled" asthma,
whereas a score of less than 20 means not well
controlled asthma (31).

Medication adherence: Level of adherence
measured using the Arabic version of 4-item
Morisky adherence scale. Score 1 point for
every "Yes" answer (0 points = high
adherence, 1-2 points = intermediate, 3-4
points = low adherence) (29).

Medication-Related Burden: MRB
measurement was by the LMQ "Arabic
version. " Utilizing a 5-point Likert-type scale
ranging from strongly disagree to strongly
agree, participants indicated their level of
agreement or disagreement with 41 statements
in the LMQ. Furthermore, an open-ended
question, or free text, that allows the patient to
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discuss any other concerns not covered in the
LMQ (21).

The LMQ contains eight domains: the first
domain: contains questions about the
relationships with healthcare professionals
(questions seven , 14, 20, 24, and 34), the
second domain consist of questions about the
practical difficulties in using medicines
(questions one, two, four, ten , 23, 27, and 29),
while the third domain concerned about the
cost-related burden (Questions five, 31, and
33), the fourth domain about the side effects
of medicines (questions 21, 22, 30, and 38), the
fifthe one were asking about the effectiveness
of prescribed medications (questions three, 15,
25,32, 39, and 40), while the sixth domain asks
about the concerns about medicines use
(questions six, eight, nine, 12, 16, 17, and 18),
the seventh one about the impact of using
medicines on daily life (questions 19, 28, 35,
36, 37, and 41), and final the eighth domain
asking about the autonomy to vary regimen
(questions 11, 13, and 26). A patient with a
high LMQ score means has higher burden. The
results scored as follows: strongly agree takes
five points, agree four points, neutral three
points, disagree only two points, and strongly
disagree only one point; or, using reverse
scoring (strongly agree one point, agree two
points, neutral three points, disagree four
points, and strongly disagree five points) as
appropriate (Questions 3, 4, 7, 11, 13, 14, 15,
20, 24, 25, 26, 27, 32, 34, 39, and 40) (21), the
total LMQ score, which ranged from 41 to 205,
was the product of the scores for each of the 41
questionnaire items. Higher scores indicated
higher MRB (32).

Questionnaire Validity:

Validity: is the ability of an instrument to
measure the data accurately (33) The
questionnaire was designed and translated to
Arabic, then presented to five experts to
investigate the clarity, relevancy, related with
subject, adequacy of the questionnaire and
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lectures of the program to achieve the study
objectives.

Pilot Study

A pilot study was performed to test the tools
for the data collection Purposive sample of
(30) patient’s chosen from Al-Imamian Al-
khademainn medical city and Al-Yarmouk
teaching hospital (15 from each one) , and

(Research article)

those patients did not enroll in the original
study

Reliability can be equated with a measuring
stability, consistency, or dependability also
concerns accuracy (33).

The aim of testing is to determine the
reliability and the stability of the assessment
tools. The researchers used the alpha Cronbach
equation to measure the stability of the scale
items and as shown in table (1):

Table (1): Stability test

Place of Application Number of The Number of Cronbach's Alpha
Scale Name . .
questions the Sample Coefficient
Living with
medication 41 30 0.710
AL-Imamain Al- questionnaire
khademain medical city Morisky
And Al-Yarmouk adherence 4 30 0.872
teaching hospital scale
asthma control 5 30 0.721
test

Statistical Analysis

The data will be analyzed using “Statistical
Package for the Social Sciences (SPSS)
software version 22 where the results
represented by table, graphs, and diagram after
analysis of the significancy of differences
between this study variables using the
independent t-test and One -Way ANOVA
tests. A P-value < 0.05 considered statistically
significant.

Results:

The total participants engaged in this study
were two hundred participants, 113 (56.5%) of
them females and 87 (43.5%) males. The
married participants were 140 (70%) while the
single, widowed, and divorced were 41
(20.5%), 14(7%) and 5(2.5%) respectively.

AJPS (2026)

198

Regarding educational level, 12.5 %, 31%,
37% and 19% were with illiterate, primary,
secondary, and bachelor education
respectively. 48% of the participants were with
income less than 500000 Iraqi Dinar (ID)
while 39% of them were with income between
500000 ID and 1000000 ID, and 13% of them
were with income more than 1000000 ID. 93%
of them were from urban area and 7% from
rural area. 20%, 32.5% and 47.5 % of them
were with 18.9-24.9, 25-29.9, and > 30 BMI
respectively.

MRB level according to the LMQ was as
follows: 2% of the participants were with no
burden, while 65.5 % of them were with
minimum burden, and 30% were with
moderate burden and finally 2.5% were with
high burden as illustrated in table (2).

(%)
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Table 2: level of the medication burden according to the Living with Medications

quastionnaire (LMQ)
Burden degree Category ranges Patients’ number %
No burden 41-73 4 2
Minimum burden 74-106 131 65.5
Moderate burden 107-139 60 30
High burden 140-172 5 2.5
Extremely high burden” 173-205 0 0

%= Percentage

slightly lower mean than theoretical average,
and lastly domain three and domain eight had
slightly higher mean than theoretical average
as shown in table (3)

Regarding LMQ domains; domain one,
domain two, domain five, and domain seven
had lowest mean of burden score according to
LMQ, while domain four and domain six had

Table (3): Descriptive statistics of LM(Q domains

Theoretical
LMQ domain average of the Mean SD
domains *
Domain one 15.00 8.655 3.713
Domain two 21.00 16.73 8.754
Domain three 9.00 9.870 4.008
Domain four 12.00 11.100 4.760
Domain five 18.00 12.440 5.390
Domain six 21.00 20.020 8.415
Domain seven 18.00 13.410 6.847
Domain eight 9.00 9.640 3.935

LMQ: Living with Medicines Questionnaire; SD: Standard deviation * Theoretical average of the domains:
calculated if the answers to all questions were Neutral

adherence, and 41.5 % of them with low
adherence as illustrated in figure 1

Regarding Medication adherence, the results
were that only 16% of participants with high
adherence, 42.5% of them with intermediate

ewvel of
adherence

m valid high

M valid intermediate

M valid loww

m valid Total

level of adherence (Percent )

Figure 1: levels of medication adherence
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The association of medication burden
according to LMQ score and
sociodemographic factors was significant with
social state where higher burden was among
divorced participants and lower burden was
among married participants. It also was
significant regarding BMI of the participant

(Research article)

where higher burden was among those with
BMI > 30 and lower among those with BMI
between 18.9 and 24.9. Other
sociodemographic factors weren’t
significantly associated with LMQ score. As
shown in table (4)

Table (4): Association of patients’ socio-demographics characteristics and medication burden
according to LMQ score

Characteristics N Mean of medication Star}dqrd P-value
Deviation
burden score
Male 87 100.528 19.031
Gender Female 113 98.7168 17.604 0.48
< 50 years 127 101.204 19.876
Age > 50years 73 96.547 14.546 0.82
Single 41 103.682 19.574
Married 140 97.657 17.232
Social status Di q 0.021*
tvoree 5 119.400 35.620
Widowed 14 98.642 9.443
< 0.5 million ID 96 101.958 17.900
Income 0.5-1 "I)Smlhon 78 99.333 18.322 0.23
>1.0 million ID 90.961 17.035
Tliterate 25 104.360 21.175
Education Primary school 62 99.709 15.809 0.409
Secondary school 74 97.324 18.646
Bachelor 39 100.205 18.965
. Urban 186 99.731 18.174
Residency Rural 14 96.500 19.178 0.523
18.9-24.9 40 94.750 20.017
BMI 25-29.9 65 97.415 19.045 0.030*
>30 95 102.936 16.266

N: Number; ID; Iraqi dinar; BMI: Body mass index. *Significancy by one-way ANOVA test.

The association between medication burden
according to LMQ score and Asthma control
test (ACT) revealed a highly significant
difference, where medication burden was
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much higher among those with uncontrolled
asthma than those with controlled asthma as
shown in table (5)
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Table (5): The association between medication burden according to LMQ score and Asthma

control test (ACT)
ACT Mean of medication SD P value
burden score
Uncontrolled 101.619 18.012 <0.001*
Good controlled 84.000 10.802 )

ACT: Asthma control test; SD: Standard deviation. *Significancy by independent t- test.

In respect to the effect of medication burden
according to LMQ score on patients’
adherence, the results showed that there was no
significant association between medication

burden according to LMQ score with the level
of participants’ adherence to medications as
shown in table (6)

Table (6): Effect of medication burden according to LMQ score on patients’ adherence

Patients’ adherence N Mean of medication SD P-value
burden score
Low 83 98.734 20.579
Intermediate 85 101.188 15.261 0.483
High 32 97.031 19.044

N: Number; SD: standard deviation. Note: [0 points = high adherence, 1-2 points = intermediate, 3-4 points =

low adherence]. Significancy using one-way Anova test.

Discussion:

There is no Study tested the MRB in asthmatic
patients till the time when this study
conducted. Therefore, the results of current
study compared with other studies dealt with
MRB in other chronic diseases. In this study
the LMQ assessment showed that most of the
participants were with minimal to moderate
medication burden. Compared with Bahrain’s
study of 500 older adults on multiple
prescriptions, only 0.4% had no/minimal
burden. In Bahrain, 27.4% reported moderate
burden, while 72.2% experienced a high
burden (34). In a 2022 cross-sectional study of
405 elderly TB patients in Guizhou, China, the
LMQ3 revealed that nearly half (49.4%)
experienced a moderate medication related
burden, while 42.7% reported a high burden
across its eight domains. (35). Nigerian cross-
sectional study of 417 HIV positive adults on
antiretroviral therapy found that most
participants (67.6%) experienced a moderate
medicine burden. About 29.5% reported a
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minimal burden, while only 2.9% faced a high
burden, showing the overall burden was
mainly minimal to moderate (36). Similarly, a
cross-sectional study conducted in northwest
Ethiopia on 423 systematically selected
diabetic patients attending the DM clinic at
Felege Hiwot Comprehensive Specialized
Hospital (FHCSH) between June and August
2020 reported that the majority of participants
experienced moderate (58.9%, 95% CI: 53.9—
63.7) to high (26.2%, 95% CI: 22.5-30.0)
levels of medication burden (37).

The Living with Medication Questionnaire
showed a significant association between
burden, marital state, and body mass index.
Divorce participants were with higher MRB,
while married ones were with lower MRB.
This can be explained by the spouse's help and
support to decrease MRB as found in a
previous study (38). In addition to that, high
BMI is linked to more morbidity, like diabetes
and hypertension, which leads to more
medication regimens and high MRB (39). No
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significant association between MRB and age,
sex, or education, which is consistent with
many other studies (40).

This study showed a strong association
between MRB and asthma control, with more
burden among those with poor asthma control
due to difficult regimens and multiple
interventions. This increases psychological
stress, cost, and treatment complexity (41).
GINA highlights that lower asthma control led
to more healthcare needs and frequent drug
changes. A low ACT score is associated with
worse asthma morbidity and higher stress (42).
These findings reinforce this strong
association between asthma control and MRB
(43).

The current study showed no significant
association between MRB and medication
adherence, while many other previous studies
showed the reverse. Recently, some studies
highlighted  medication  adherence as
multifactorial. Perception and acceptance may
decrease the adherence effect on burden (44).
Stewart et al in 2023, stated that the adherence
can be affected by motivation and capabilities,
where the therapy beliefs and practical barriers
can predict medication adherence more than
MRB (45). Zewdu et al in 2025 showed
patient’s attitude, social stigma, and social
support were strong predictors for poor
adherence more than MRB (46). LMQ is a
validated tool, but it may not capture the full
financial, emotional, or interpersonal
variations which may affect medication
adherence.
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Conclusion: most of asthmatic patients in Iraq
have minimum to moderate MRB, with higher
medication-related burden among divorced,
those with BMI more than 30, and those with
poor asthma control.
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