h\ ] Rep Pharm Sci. 2025 December; 13(1): €157150

https://doi.org/10.5812/jrps-157150

Published Online: 2025 April 26

Research Article

Assessment of Medication Adherence and Related Factors in Children
and Adolescents with Cystic Fibrosis: A Pharmacist-Led Study

Mahsa Panahishokouh ! Amir Kasaeian

2 Saedeh Sadat Jafarrangraz 3, Shahideh Amini () 4~

! Department of Clinical Pharmacy, Isfahan University of Medical Sciences, Isfahan, Iran
2 Digestive Diseases Research Center, Digestive Diseases Research Institute, Tehran University of Medical Sciences, Tehran, Iran

3 Department of Clinical Pharmacy, School of Pharmacy, Tehran Medical Sciences Branch, Islamic Azad University, Tehran, Iran
4 Clinical Pharmacy Department, Rajaie Cardiovascular Medical and Research Institute, Tehran, Iran

*CorrespumiingAuthor: Clinical Pharmacy Department, Rajaie Cardiovascular Medical and Research Institute, Tehran, Iran. Email: aminishahideh@gmail.com

Received: 27 October, 2024; Accepted: 4 April, 2025

-
Abstract

Background: Medication non-adherence in cystic fibrosis (CF) can lead to reduced drug efficacy and suboptimal care.

~

Objectives: This study aimed to evaluate adherence to commonly used medications and related factors among children and
adolescents with CE.

Methods: A research pharmacist assessed drug adherence using the 5-item Medication Adherence Rating Scale (MARS-5)
through face-to-face interviews with patients and their parents. Based on the MARS-5 score, patients were categorized as having
perfect (=25) or lower (< 25) treatment adherence.

Results: A total of 300 patients were included in the study. Between 42.0% and 87.9% of patients were lower-adherent in at least
one aspect of their treatment. Among those who received all medications, 86.9% were lower-adherent. Specifically, 42.0% of
patients had lower adherence to inhalants, 67.6% to systemic antibiotics, 81.4% to gastrointestinal agents, and 87.9% to
nutritional supplements. Factors significantly associated with adherence included the number of drugs for inhalants and
systemic antibiotics; the mother’s education level for inhalants, systemic antibiotics, and gastrointestinal agents; and distance
from the medical center for inhalants and nutritional supplements (all P < 0.05).

Conclusions: Non-adherence to inhalants, systemic antibiotics, gastrointestinal agents, and nutritional supplements is
common among children and adolescents with CE. Adherence to one class of medication does not predict adherence to others. A
high number of drugs, a low mother’s education level, and a long distance from the medical center decrease the likelihood of

perfect adherence to CF medications.

-
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1. Background

Cystic fibrosis (CF) is an autosomal recessive disorder
and the most common fatal inherited disease among
whites, affecting multiple organ systems, including the
respiratory tract, pancreas, reproductive, and digestive
systems (1, 2). The CF treatment is complex and requires
continuous, lifelong care at home with polypharmacy,
including pancreatic enzymes, vitamins or nutritional
supplements, mucolytics, bronchodilators, nebulizers,
systemic antibiotics, anti-inflammatory agents, and
drugs for associated conditions or complications (3).

Treatment adherence is essential in chronic disease
therapies to maintain health and life expectancy,
although it is often reported to be low (4). Previous
reports indicate that overall adherence in children with
CF is approximately 50% (5). Non-adherence has been
associated with faster disease progression, incorrect
assessments of treatment effectiveness, increased risk
for infections and hospitalization, reduced quality of
life, and increased costs (6, 7). Proper use of medications
directly enhances treatment efficacy and better control
of symptoms such as night attacks, cough, and weight
gain (7, 8).
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Medication adherence in CF is a complex issue
influenced by various factors. Patient characteristics
(e.g., gender, age, ethnicity, body weight, height), family
and parental factors (e.g., parents' level of education,
socioeconomic status, living location), and clinical
factors (e.g., duration and severity of disease) are
potential predictors of adherence (9-12). Factors such as
the complexity of medication regimens requiring
frequent daily dosing schedules, type, and number of
medications can also affect patient compliance (13).
Identifying adherence rates and determining barriers to
medication adherence are necessary for clinicians to
provide appropriate interventions.

The exact prevalence and characteristics of CF in Iran,
with its Caucasian population, are unknown. UNICEF
estimates that 1800 children living with CF are
registered with the Ministry of Health and receive
treatment (14, 15). Although numerous studies have
been published on CF treatment adherence and related
factors in the United States and Europe, there is a lack of
data on this subject in patients with CF in Iran.

2. Objectives

This study aimed to evaluate adherence to
medication regimens among children and adolescent
patients with CF at a main CF center in Iran and
investigate the factors affecting adherence rates.

3. Methods

3.1. Study Design and Setting

This cross-sectional study was conducted from
September 2016 to October 2017 on pediatric patients
with CF who were registered and attended the CF Clinic
of Children's Medical Center Hospital, the main referral
CF center in Iran, affiliated with Tehran University of
Medical Sciences (TUMS), Tehran, Iran. The dedicated
staff of this clinic includes pediatric pulmonologists,
nurses, dietitians, genetic counselors, physiotherapists,
respiratory therapists, and social workers. The
University Review Board/University Research Council of
Islamic Azad University Tehran Medical Sciences
reviewed and approved both the research and ethical
aspects of this study (approval number 22510303952134).

3.2. Participants

Patients with a confirmed diagnosis of CF who
received at least one medication were eligible for
enrollment. The exclusion criterion was refusal to
participate. Written consent was obtained from parents
after a full explanation of the study. Characteristics

including age, sex, ethnicity, body weight, height, time
of CF diagnosis, number and frequency of physician
visits, any underlying diseases, list of medications,
geographic area of residence, and parents' education
level were recorded by a research pharmacist through
face-to-face interviews with the patient in the presence
of their parents. The pharmacist asked the questions
and recorded the responses indicated by the
respondents.

3.3. Assessment of Adherence

The 5-item Medication Adherence Rating Scale
(MARS-5) questionnaire, validated in Persian (16), was
used to assess adherence to commonly used medication
categories in CF patients, including inhalants, systemic
antibiotics, gastrointestinal agents, and nutritional
supplements. The MARS-5 consists of 5 items describing
non-adherent behaviors (changing dosage, forgetting to
take medication, stopping medication, skipping a dose,
taking less than prescribed). Patients were asked to
evaluate how often they engaged in each behavior using
a 5-point scale, ranging from "always" to "never" (1 - 5
points). The total scale score ranged from 5 (indicating
lowest adherence) to 25 (indicating maximal adherence
compliance). Patients with a MARS-5 score of 25 were
categorized as having perfect treatment adherence,
while those with a score of less than 25 were classified as
having lower treatment adherence.

3.4. Statistical Analysis

Descriptive statistics were expressed using frequency
and percentage for categorical variables and mean,
standard deviation (SD), median, and interquartile
range (IQR) for continuous variables. The chi-square test
or Fisher exact test was used to evaluate homogeneity
between the two groups of treatment adherence
(lower/perfect) for qualitative variables, and Student's t-
test (in the case of normality) or Wilcoxon rank-sum test
(in the case of skewness) was used for continuous
variables. Binary logistic regression was performed to
assess the effect of several factors on the likelihood of
achieving perfect treatment adherence, estimating
unadjusted and adjusted odds ratios. The model
included nine risk factors: Gender, age, number of
drugs, duration of CF diagnosis, number of physician
visits, mother’s education level, father’s education level,
distance from the medical center, and body weight.
Variables that were statistically significant in the
univariable logistic regression analyses with P < 0.2
were entered into a multivariable logistic regression
analysis as initial risk factors. These were then analyzed
by multivariable logistic regression to measure the
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adjusted effect of risk factors on perfect treatment
adherence. Statistical significance was considered as a
two-sided P-value less than .05. All statistical analyses
were performed using Stata 11.2 for Windows (StataCorp.
2011. Stata Statistical Software: Release 12. College
Station, TX: StataCorp LP).

4.Results

4.1. Patients’ Characteristics

A total of 300 patients were enrolled, with no
exclusions from the study. Most patients were male
(58.67%) and aged between 1 month and 10 years (67%).
Twenty-five percent of patients took more than five
drugs, while 75% took five or fewer drugs. A total of
72.67% had been diagnosed with CF for up to 5 years,
whereas 27.33% had been diagnosed for more than 5
years. Seventy-two percent had physician visits two
times or fewer per year, and 60.67% resided in the
province where the CF center was located (Tehran). For
about half of the patients, the parents' education level
was illiterate (50% for mothers and 53.67% for fathers).
Inhalants were prescribed for 98.33% of patients,
systemic antibiotics for 83.33%, gastrointestinal agents
for 80.66%, and nutritional supplements for 85.66%.
Table 1 summarizes the characteristics of all patients.

4.2. 5-Item Medication Adherence Rating Scale Score and
Level of Medication Adherence

The overall mean score of the MARS-5 for all
medications was 17.20 + 5.52. The median MARS-5 score
for each medication category was as follows: 25.00 (IQR,
21.00 - 25.00) for inhalants, 21.00 (IQR, 17.00 - 25.00) for
systemic antibiotics, 17.00 (IQR, 9.00 - 21.00) for
gastrointestinal agents, and 17.00 (IQR, 5.00 - 21.00) for
nutritional supplements. Between 42.03% and 87.94% of
patients with CF were lower-adherent in at least one
portion of their treatment plan. Additionally, among
those who received all medications, 86.91% were lower-
adherent. Specifically, 42.03% of patients had lower
adherence to inhalants, 67.60% to systemic antibiotics,
81.40% to gastrointestinal agents, and 87.94% to
nutritional supplements. The classification of
adherence to all four medication categories is shown in
Figure 1.

4.3. Factors Associated with Medication Adherence

Comparison of patients’ characteristics in terms of
adherence to all four medication categories is shown in
Table 2. Gender and the number of physician visits were
the two characteristics not statistically associated with
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adherence levels to all four medication categories (all P
> 0.05). For inhalant medications, all other
characteristics were statistically related and associated
with adherence levels (all P < 0.05). Duration of CF
diagnosis, age (as a continuous variable), and body
weight were the three characteristics not statistically
associated with adherence levels to systemic antibiotic
medications (P = 0.055, 0.064, and 0.267, respectively).
In contrast, the other characteristics were related (all P <
0.05). The number of drugs, duration of CF diagnosis,
mothers’ and fathers’ education, and age (as a
continuous variable) were the characteristics that
differed between adherence levels in gastrointestinal
agents (all P < 0.05). For nutritional supplements,
except for age (as a categorical variable) and the two
aforementioned characteristics, all other factors varied
between adherence levels (all P < 0.05).

Results of  wunivariable (unadjusted) and
multivariable (adjusted) logistic regression models
assessing the likelihood of perfect adherence to all four
medication categories are shown in Table 3. Any
variables with P < 0.2 in univariable models were
considered potential factors for predicting the
likelihood of perfect adherence in each medication
category. Age as a categorical variable was not included
in all modeling processes due to estimation restrictions.

4.4. Inhalants

All factors were entered into the multivariable model
except for gender (P > 0.2) for inhalants. Among the
other factors entered, only the number of drugs, the
mother’s education, and distance to the medical center
were statistically significant predictors of perfect
adherence, controlling for all other factors in the model.
Taking more than 5 drugs per day compared to 5 or
fewer drugs decreased the likelihood of perfect
adherence by approximately 68% (odds ratio [OR], 0.32;
95% CI, 0.15 - 0.69; P = 0.004). High school education of
patients’ mothers increased the likelihood of perfect
adherence more than twofold compared with mothers
who were illiterate (OR, 2.31; 95% CI, 1.14 - 4.66; P = 0.019),
and university education of patients’ mothers
approximately tripled the likelihood of perfect
adherence compared to illiterate mothers (OR, 2.99; 95%
Cl, 0.88-10.14; P = 0.079). Living outside Tehran province
also reduced the likelihood of perfect adherence by up
to 50% (OR, 0.50; 95% CI, 0.29 - 0.89; P = 0.017).

4.5. Systemic Antibiotics

In the context of systemic antibiotic medication, only
the number of drugs and a mother’s education among
the seven potential factors were statistically significant
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Table 1. General Characteristics of Participants (N =300)

Factors and Categories Values
Gender

Female 124 (41.33)

Male 176 (58.67)
Age(y)

0.08-10 201(67.00)

10-18 79 (26.33)

18-25 20 (6.67)
Number of drugs

<5 225(75.00)

>5 75(25.00)
Duration of CF diagnosis (y)

<5 218 (72.67)

>5 82(27.33)
Number of physician visits

<Twice a year 216 (72.00)

> Twice a year 84(28.00)
Mother’s education levels

Iliterate 150 (50.00)

High school diploma 121(40.33)

University education 29(9.67)
Father’s education levels

Illiterate 161(53.67)

High school diploma 115 (38.33)

University education 24(8.00)
Distance to medical center

Tehran province 182 (60.67)

Outside of Tehran 118 (39.33)
Medication

Inhalant 295(98.33)

Systemic antibiotic 250 (83.33)

Gastrointestinal agent 242(80.66)

Nutritional supplement 257(85.66)
Age (y) 7(3-11.5)
Weight (kg) 18.75 (11-27)
Height (cm) 112 (88-137)

Abbreviation: CF, cystic fibrosis.

2Values are expressed as No. (%) or median (interquartile range).

predictors of perfect adherence. Taking more than 5
drugs per day compared to 5 or fewer drugs reduced the
likelihood of perfect adherence by approximately 88%
(OR, 0.12; 95% CI, 0.15 - 0.69; P < 0.0001). Compared with
mothers who were illiterate, mothers with a high school
education increased the likelihood of perfect adherence
by more than two and a half times (OR, 2.64; 95% CI, 1.19 -
5.87; P = 0.017), and mothers with a university education
improved the likelihood of perfect adherence by more
than four times (OR, 4.23; 95% CI, 1.16 - 15.43; P= 0.029).

4.6. Gastrointestinal Agents

In the context of gastrointestinal agents, the
mother's education is the only robust, statistically
significant predictor of perfect adherence. Compared to
mothers who were illiterate, mothers with a high school
education significantly increased the likelihood of
perfect adherence (OR, 5.95; 95% CI, 2.17-16.36; P= 0.001),
and mothers with a university education further
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Figure 1. Classification of adherence to commonly used medications

improved the likelihood of perfect adherence (OR, 8.33;
95% CI, 2.04 -34.05; P=0.003).

4.7. Nutritional Supplements

Distance to the medical center is the only statistically
significant predictor of perfect adherence to dietary
supplements and medications. Results of the adjusted
model indicate that living outside of Tehran decreases
the likelihood of perfect adherence by up to 81% (OR,
0.19; 95% CI, 0.05 - 0.73; P = 0.015).

5. Discussion

Medication adherence in CF, a lifelong disease with
complex, costly, and time-consuming treatment, is
crucial. To the best of our knowledge, this is the first
study to evaluate medication adherence and associated
factors in Iranian patients with CE Our findings showed
low adherence to commonly used medications in
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approximately 87% of children and adolescent patients
with CE A targeted literature review by Narayanan et al.
assessed 19 published studies from 2010 to 2016 on
adherence rates to different CF treatments and
demonstrated that adherence to CF therapies is
moderate-to-low (suboptimal) and varies significantly
by treatment type, mode of treatment administration,
method of adherence measurement, and also by age,
season, and time (17). Later studies also confirm the
findings of low adherence to medical treatment in CF
patients (18, 19).

Among the commonly used medication classes in CF,
inhalants, the most used medications in studied
patients (in more than 98%), had the highest adherence
rate (~ 58% with perfect adherence). In contrast,
nutritional supplements had the lowest adherence (~
12% with perfect adherence). Higher adherence to
respiratory tract medications (i.e., inhalants and
systemic antibiotics) in studied patients may be
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explained by the fact that pulmonologists run the CF
Clinic in Iran, and CF is also known as a lung disease to
most people. Therefore, patients and their parents may
be more likely to adhere to medications targeting the
lung. Studies on pancreatic enzyme replacement
therapy or vitamins also showed much lower adherence
levels than some inhaled therapies and antibiotics (6,
20, 21). It should be noted that among patients with CF,
adherence to one class of medication cannot predict
adherence to other medication classes, as reported by
similar studies.

This study found that perfect medication adherence
in children with CF was associated with the number of
drugs, the mother’s education level, and distance from
the medical center. Specifically, taking more than five
drugs per day decreases the likelihood of perfect
adherence to inhalants and systemic antibiotics. The
high school and university education level of patients’
mothers increases the likelihood of perfect adherence
compared with illiterate mothers for inhalants,
systemic antibiotics, and gastrointestinal agents. Living
outside of Tehran province decreases the likelihood of
perfect adherence to inhalants and nutritional
supplements. A high level of polypharmacy (i.e., an
increased number of treatments taken each day) is
identified as a barrier to adherence (5, 6). However,
similar to our results, Zindani et al. did not find a
significant correlation between the total number of
medications and adherence to dornase alfa or
multivitamins in CF patients (11). Mothers' university
education positively affected adherence to inhalants,
systemic antibiotics, and gastrointestinal agents.
Previous studies have shown that children of parents
with lower educational attainment are less adherent to
medications for chronic diseases like attention deficit
hyperactivity ~disorder (ADHD), glaucoma, and
transplant (22-24). Besides the psychological status of
the parents, the level of stress of the patient and parents
is involved in medication adherence (25). Management
of parent behaviors, such as parent training, is known to
promote adherence among chronically ill youth (26).
Therefore, future research on improving a mother’s
knowledge may be crucial for better medication
adherence in pediatric patients with CF. Living far from
the medical center was another predictor of adherence
for inhalants and nutritional supplements. In a study
evaluating the effects of distance traveled on adherence
to treatment, families who lived more than 20 miles
from a pediatric dermatology clinic were more likely to
be non-adherent to the treatment plan (27). This
highlights the need to increase the number of pediatric

medical centers across the country, particularly in
underserved areas.

The researchers observed no significant correlation
between adherence to commonly used medications and
the patient’s gender, age, body weight, father’s
education level, number of physician visits, and disease
duration. Various studies investigating barriers
influencing adherence to CF therapies have yielded
contradictory results. Although several previous studies
have demonstrated that treatment adherence decreases
with advancing age, disease severity, and long disease
duration, others found no significant relationship (12,
18,20, 21,28, 29).

Several direct and indirect methods have been used
to determine patients’ medication adherence in CF
Among them, the Medication Adherence Rating Scale
(MARS) describes an individual's medication adherence
by evaluating attitudes about medications and actual
medication-taking behavior (30). Using the MARS-5
questionnaire in this study as an objective
measurement tool appears to be a more reliable and
valid method for estimating compliance — rather than
using self-report methods — by having the researcher
read and explain the questions to the patients and
parents.

5.1. Study Limitations

The major limitation of the present study is the lack
of evaluation of the impact of adherence rates on
clinical outcomes. The relationship between low
adherence to medication and clinical variables with
larger sample sizes from multicenter studies is needed
to elucidate the complex relationships between
adherence to treatment and various aspects of CF
management. Moreover, additional factors such as
parental age and the socioeconomic status of patients
can be considered as influencing factors of medication
adherence in future studies.

5.2. Conclusions

Non-adherence to inhalants, systemic antibiotics,
gastrointestinal agents, and nutritional supplements is
common in children and adolescents with CF, and
adherence to one class of medication cannot predict
adherence to others. Taking more than five drugs is
associated with lower adherence to inhalants and
systemic antibiotics. Additionally, living far from the
medical center is related to lower adherence to
inhalants and nutritional supplements. Conversely, a
high education level of patients’ mothers increases the
likelihood of perfect adherence to inhalants, systemic
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antibiotics, and gastrointestinal agents. Educational
interventions with planned patient monitoring may be
needed to improve medication adherence in the
pediatric CF population.

Acknowledgements

We would like to thank all those who participated in
this study.

Footnotes

Authors' Contribution: Study concept and design: A.
Sh. and H. E.; Collection and interpretation of clinical
data: R. S.; Analysis and interpretation of data: K. A. and
Sh. B.; Drafting of the manuscript: Sh. M.; Critical
revision of the manuscript for important intellectual
content: A. Sh. and Sh. B,; Statistical analysis K. A.

Conflict of Interests Statement: The authors
declared no conflict of interests.

Data Availability: The data that support the findings
of this study are available on request from the
corresponding author. The data are not publicly
available due to some limitation in their containing
information that could compromise the privacy of
research participants.

Ethical Approval: 22510303952134

Funding/Support: This research did not receive any
specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Informed Consent: Written consent was obtained
from parents after a full explanation of the study.

References

1. Sawicki GS, Ren CL, Konstan MW, Millar SJ, Pasta DJ, Quittner AL, et al.
Treatment complexity in cystic fibrosis: trends over time and
associations with site-specific outcomes. | Cyst Fibros. 2013;12(5):461-7.
[PubMed ID: 23352205]. [PubMed Central ID: PMC4073628].
https://doi.org/10.1016/j.jcf.2012.12.009.

2. Chen Q, Shen Y, Zheng J. A review of cystic fibrosis: Basic and clinical
aspects. Animal Model Exp Med. 2021;4(3):220-32. [PubMed ID:
34557648). [PubMed Central ID: PMC8446696).
https://doi.org[10.1002/ame2.12180.

3. Rafeeq MM, Murad HAS. Cystic fibrosis: current therapeutic targets
and future approaches. | Transl Med. 2017;15(1):84. [PubMed ID:
28449677]. [PubMed Central ID: PMC5408469].
https://doi.org[10.1186/s12967-017-1193-9.

4. Sabaté E. Adherence to long-term therapies: evidence for action. Geneva,
Switzerland: World Health Organization; 2003.

] Rep Pharm Sci. 2025;13(1): €157150

10.

1.

14.

15.

16.

17.

18.

19.

Modi AC, Quittner AL. Barriers to treatment adherence for children
with cystic fibrosis and asthma: what gets in the way? | Pediatr
Psychol. 2006;31(8):846-58. [PubMed ID: 16401680].
https://doi.org/10.1093/jpepsy/jsj096.

Quittner AL, Zhang ], Marynchenko M, Chopra PA, Signorovitch J,
Yushkina Y, et al. Pulmonary medication adherence and health-care
use in cystic fibrosis. Chest. 2014;146(1):142-51. [PubMed ID: 24480974].
https://doi.org/10.1378/chest.13-1926.

Eakin MN, Bilderback A, Boyle MP, Mogayzel PJ, Riekert KA.
Longitudinal association between medication adherence and lung
health in people with cystic fibrosis. | Cyst Fibros. 2011;10(4):258-64.
[PubMed ID: 21458391]. [PubMed Central ID: PMC3114200].
https://doi.org[10.1016/j.jcf.2011.03.005.

Tjugum SL, Hansen BK, McKinzie C]. Association of Medication
Regimen Complexity With Clinical Endpoints in Pediatric Patients
With Cystic Fibrosis. | Pediatr Pharmacol Ther. 2021;26(3):248-52.
[PubMed ID: 33833625]. [PubMed Central ID: PMC8021245].
https://doi.org/10.5863/1551-6776-26.3.248.

Gudas L], Koocher GP, Wypij D. Perceptions of medical compliance in
children and adolescents with cystic fibrosis. ] Dev Behav Pediatr.
1991;12(4):236-42. [PubMed ID: 1939678].

Kettler L], Sawyer SM, Winefield HR, Greville HW. Determinants of
adherence in adults with cystic fibrosis. Thorax. 2002;57(5):459-64.
[PubMed ID: 11978927]. [PubMed Central ID: PMC1746335].
https://doi.org/10.1136/thorax.57.5.459.

Zindani GN, Streetman DD, Streetman DS, Nasr SZ. Adherence to
treatment in children and adolescent patients with cystic fibrosis. |
Adolesc  Health. 2006;38(1):13-7. [PubMed ID:  16387243].
https://doi.org/10.1016/j.jadohealth.2004.09.013.

Arias Llorente RP, Bousono Garcia C, Diaz Martin JJ. Treatment
compliance in children and adults with cystic fibrosis. J Cyst Fibros.
2008;7(5):359-67. [PubMed ID: 18304896)].
https://doi.org/10.1016/j.jcf.2008.01.003.

Arias Llorente RP, Bousofio CG. The Importance of Adherence and
Compliance with Treatment in Cystic Fibrosis. In: Sriramulu D,
editor. Cystic Fibrosis - Renewed Hopes Through Research. Rijeka,
Croatia: IntechOpen; 2012. https://doi.org/10.5772/30282.

Modaresi MR, Faghinia ], Reisi M, Keivanfar M, Navaie S, Seyyedi J, et
al. Cystic fibrosis prevalence among a group of high-risk children in
the main referral children hospital in Iran. | Educ Health Promot.
2017;6:54. [PubMed ID: 28616421]. [PubMed Central ID: PMC5470295].
https://doi.org[10.4103/jehp.jehp_80_15.

UNICEE. UNICEF procured nebulizers for children suffering from cystic
fibrosis in Iran. 2021. Available from:
https:/[www.unicef.org/iran/en/press-releases/unicef-procured-
nebulizers-children-suffering-cystic-fibrosis-iran.

Lin CY, Ou HT, Nikoobakht M, Brostrom A, Arestedt K, Pakpour AH.
Validation of the 5-Item Medication Adherence Report Scale in Older
Stroke Patients in Iran. | Cardiovasc Nurs. 2018;33(6):536-43. [PubMed
ID: 29649015]. https://doi.org/10.1097/JCN.0000000000000488.

Narayanan S, Mainz JG, Gala S, Tabori H, Grossoehme D. Adherence to
therapies in cystic fibrosis: a targeted literature review. Expert Rev
Respir ~ Med.  2017;11(2):129-45.  [PubMed  ID:  28107795].
https://doi.org/10.1080[17476348.2017.1280399.

Rouze H, Viprey M, Allemann S, Dima AL, Caillet P, Denis A, et al.
Adherence to long-term therapies in cystic fibrosis: a French cross-
sectional study linking prescribing, dispensing, and hospitalization
data. Patient Prefer Adherence. 2019;13:1497-510. [PubMed ID: 31564837].
[PubMed Central ID: PMC6732572]. https:|/doi.org[10.2147/PPA.S211769.

Mehta Z, Kamal KM, Miller R, Covvey ]R, Giannetti V. Adherence to
cystic fibrosis transmembrane conductance regulator (CFIR)
modulators: analysis of a national specialty pharmacy database.


https://brieflands.com/articles/jrps-157150
http://www.ncbi.nlm.nih.gov/pubmed/23352205
https://www.ncbi.nlm.nih.gov/pmc/PMC4073628
https://doi.org/10.1016/j.jcf.2012.12.009
http://www.ncbi.nlm.nih.gov/pubmed/34557648
https://www.ncbi.nlm.nih.gov/pmc/PMC8446696
https://doi.org/10.1002/ame2.12180
http://www.ncbi.nlm.nih.gov/pubmed/28449677
https://www.ncbi.nlm.nih.gov/pmc/PMC5408469
https://doi.org/10.1186/s12967-017-1193-9
http://www.ncbi.nlm.nih.gov/pubmed/16401680
https://doi.org/10.1093/jpepsy/jsj096
http://www.ncbi.nlm.nih.gov/pubmed/24480974
https://doi.org/10.1378/chest.13-1926
http://www.ncbi.nlm.nih.gov/pubmed/21458391
https://www.ncbi.nlm.nih.gov/pmc/PMC3114200
https://doi.org/10.1016/j.jcf.2011.03.005
http://www.ncbi.nlm.nih.gov/pubmed/33833625
https://www.ncbi.nlm.nih.gov/pmc/PMC8021245
https://doi.org/10.5863/1551-6776-26.3.248
http://www.ncbi.nlm.nih.gov/pubmed/1939678
http://www.ncbi.nlm.nih.gov/pubmed/11978927
https://www.ncbi.nlm.nih.gov/pmc/PMC1746335
https://doi.org/10.1136/thorax.57.5.459
http://www.ncbi.nlm.nih.gov/pubmed/16387243
https://doi.org/10.1016/j.jadohealth.2004.09.013
http://www.ncbi.nlm.nih.gov/pubmed/18304896
https://doi.org/10.1016/j.jcf.2008.01.003
https://doi.org/10.5772/30282
http://www.ncbi.nlm.nih.gov/pubmed/28616421
https://www.ncbi.nlm.nih.gov/pmc/PMC5470295
https://doi.org/10.4103/jehp.jehp_80_15
https://www.unicef.org/iran/en/press-releases/unicef-procured-nebulizers-children-suffering-cystic-fibrosis-iran
https://www.unicef.org/iran/en/press-releases/unicef-procured-nebulizers-children-suffering-cystic-fibrosis-iran
http://www.ncbi.nlm.nih.gov/pubmed/29649015
https://doi.org/10.1097/JCN.0000000000000488
http://www.ncbi.nlm.nih.gov/pubmed/28107795
https://doi.org/10.1080/17476348.2017.1280399
http://www.ncbi.nlm.nih.gov/pubmed/31564837
https://www.ncbi.nlm.nih.gov/pmc/PMC6732572
https://doi.org/10.2147/PPA.S211769

Panahishokouh M et al.

Brieflands

20.

21.

22.

23.

24.

Drug Assess. 2021;10(1):62-7. [PubMed ID: 33968464]. [PubMed Central
ID: PMC8078929]. https://doi.org/10.1080/21556660.2021.1912352.

Shakkottai A, Kidwell KM, Townsend M, Nasr SZ. A five-year
retrospective analysis of adherence in cystic fibrosis. Pediatr
Pulmonol. 2015;50(12):1224-9. [PubMed ID: 26346919].
https://doi.org/10.1002/ppul.23307.

Goodfellow NA, Hawwa AF, Reid AJ, Horne R, Shields MD, McElnay JC.
Adherence to treatment in children and adolescents with cystic
fibrosis: a cross-sectional, multi-method study investigating the
influence of beliefs about treatment and parental depressive
symptoms. BMC Pulm Med. 2015;15:43. [PubMed ID: 25927329].
[PubMed Central ID: PMC4417214]. https://doi.org/10.1186/s12890-015-
0038-7.

Safavi P, Saberzadeh M, Tehrani AM. Factors Associated with
Treatment Adherence in Children with Attention Deficit
Hyperactivity Disorder. Indian | Psychol Med. 2019;41(3):252-7.
[PubMed ID: 31142927|. [PubMed Central ID: PMC6532386].
https://doi.org/10.4103/IJPSYM.IJPSYM_456_18.

Zorina ZA, Obozova TA. New data on the brain and cognitive abilities
of birds. Zoologichesky Zhurnal. 2011;90(7):784-802.

Annunziato RA, Bucuvalas ]JC, Yin W, Arnand R, Alonso EM,
Mazariegos GV, et al. Self-Management Measurement and Prediction
of Clinical Outcomes in Pediatric Transplant. ] Pediatrics. 2018;193:128-
133.e2. https:|/doi.org[10.1016/j.jpeds.2017.09.069.

25.

26.

27.

28.

29.

30.

Balbay O, Annakkaya AN, Arbak P, Bilgin C, Erbas M. Which patients
are able to adhere to tuberculosis treatment? A study in a rural area
in the northwest part of Turkey. Jpn | Infect Dis. 2005;58(3):152-8.
[PubMed ID: 15973006].

Kahana S, Drotar D, Frazier T. Meta-analysis of psychological
interventions to promote adherence to treatment in pediatric
chronic health conditions. | Pediatr Psychol. 2008;33(6):590-611.
[PubMed ID: 18192300]. https:[/doi.org/10.1093/jpepsy/jsm128.

Desrosiers AS, Ibrahim M, Jacks SK. A barrier to care: Distance
traveled affects adherence to treatment and follow-up plans for
patients  with infantile hemangioma. Pediatr  Dermatol.
2019;36(3):402-3. [PubMed ID: 30762240].
https://doi.org[10.1111/pde.13788.

Olivereau L, Nave V, Garcia S, Perceval M, Rabilloud M, Durieu I, et al.
Adherence to lumacaftor-ivacaftor therapy in patients with cystic
fibrosis in France. | Cyst Fibros. 2020;19(3):402-6. [PubMed ID:
31902692]. https://doi.org[10.1016/j.jcf.2019.09.018.

Lindberg M, Ekstrom T, Moller M, Ahlner J. Asthma care and factors
affecting medication compliance: the patient's point of view. Int |
Qual Health Care. 2001;13(5):375-83. [PubMed ID: 11669565].
https://doi.org[10.1093/intghc/13.5.375.

Fialko L, Garety PA, Kuipers E, Dunn G, Bebbington PE, Fowler D, et al.
A large-scale validation study of the Medication Adherence Rating
Scale (MARS). Schizophr Res. 2008;100(1-3):53-9. [PubMed ID:
18083007]. https://doi.org/10.1016/j.schres.2007.10.029.

J Rep Pharm Sci. 2025;13(1): 157150


https://brieflands.com/articles/jrps-157150
http://www.ncbi.nlm.nih.gov/pubmed/33968464
https://www.ncbi.nlm.nih.gov/pmc/PMC8078929
https://doi.org/10.1080/21556660.2021.1912352
http://www.ncbi.nlm.nih.gov/pubmed/26346919
https://doi.org/10.1002/ppul.23307
http://www.ncbi.nlm.nih.gov/pubmed/25927329
https://www.ncbi.nlm.nih.gov/pmc/PMC4417214
https://doi.org/10.1186/s12890-015-0038-7
https://doi.org/10.1186/s12890-015-0038-7
http://www.ncbi.nlm.nih.gov/pubmed/31142927
https://www.ncbi.nlm.nih.gov/pmc/PMC6532386
https://doi.org/10.4103/IJPSYM.IJPSYM_456_18
https://doi.org/10.1016/j.jpeds.2017.09.069
http://www.ncbi.nlm.nih.gov/pubmed/15973006
http://www.ncbi.nlm.nih.gov/pubmed/18192300
https://doi.org/10.1093/jpepsy/jsm128
http://www.ncbi.nlm.nih.gov/pubmed/30762240
https://doi.org/10.1111/pde.13788
http://www.ncbi.nlm.nih.gov/pubmed/31902692
https://doi.org/10.1016/j.jcf.2019.09.018
http://www.ncbi.nlm.nih.gov/pubmed/11669565
https://doi.org/10.1093/intqhc/13.5.375
http://www.ncbi.nlm.nih.gov/pubmed/18083007
https://doi.org/10.1016/j.schres.2007.10.029

Panahishokouh M et al.

Brieflands

Table 2. General Characteristics of Participants in Terms of Levels of Different Medication Adherence

Medication, Associated Factors and Categories Lower Treatment Adherence Perfect Treatment Adherence P-Value
Inhalants
Total 124 (42.03) 171(57.97) -
Gender 0.681
Female 53 (42.74) 69 (40.35)
Male 71(57.26) 102 (59.65)
Age 0.001
0.08-10 73(58.87) 128 (74.85)
10-18 39(31.45) 40(23.39)
18-25 12(9.68) 3(1.75)
Number of drugs <0.0001
<5 73(58.87) 149 (87.13)
>5 51(4113) 22(12.87)
Duration of CF diagnosis (y) 0.001
<5 77(62.10) 137(80.12)
>5 47(37.90) 34(19.88)
Number of physician visits 0.056
<Twice a year 96 (77.42) 115 (67.25)
>Twice a year 28(22.58) 56 (32.75)
Mother’s education levels <0.0001
Illiterate 83(66.94) 63(36.84)
High school diploma 34(27.42) 86(50.29)
University education 7(5.65) 22(12.87)
Father’s education levels 0.002
Illiterate 81(65.32) 76 (44.44)
High school diploma 37(29.84) 78 (45.61)
University education 6(4.84) 17(9.94)
Distance to medical center 0.001
Tehran province 63(50.81) 119 (69.59)
Outside of Tehran 61(49.19) 52(30.41)
Age 8:5(5-12) 5(1-10) <0.0001"
Weight 21.5(14.25-32) 15(10-23) <0.0001"
Systemic antibiotic
Total 169 (67.60) 81(32.40) -
Gender 0271
Female 75(44.38) 30(37.04)
Male 94 (55.62) 51(62.96)
Age 0.009
0.08-10 101(59.76) 53(65.43)
10-18 50(29.59) 28(34.57)
18-25 18(10.65) 0(0.00)
Number of drugs <0.0001
<5 103 (60.95) 75(92.59)
>5 66(39.05) 6(7.41)
Duration of CF diagnosis (y) 0.055
<5 109 (64.50) 62(76.54)
>5 60(35.50) 19 (23.46)
Number of physician visits 0.163
<2times ayear 125 (73.96) 53(65.43)
>2times a year 44(26.04) 28(34.57)
Mother’s education levels <0.0001
Illiterate 105 (62.13) 25(30.86)
High school diploma 54(31.95) 41(50.62)
University education 10 (5.92) 15 (18.52)
Father’s education levels 0.003
llliterate 107 (6331) 33(40.74)
High school diploma 51(30.18) 40(4938)
University education 11(6.51) 8(9.88)
Distance to medical center 0.402
Tehran province 97(57.40) 51(62.96)
Outside of Tehran 72(42.60) 30(37.04)
Age 8(512) 7(4-11) 0.064"
Weight 21(14-32) 19.5(13-27) 0.267°
Gastrointestinal agents
Total 197(81.40) 45(18.60) -
Gender 0.668
Female 85(43.15) 21(46.67)
Male 112(56.85) 24(53.33)
Age 0328
0.08-10 129 (65.48) 34(75.56)
10-18 64(32.49) 11(24.44)
18-25 4(2.03) 0(0.00)
Number of drugs 0.002
<5 139(70.56) 42(93.33)
>5 58(29.44) 3(6.67)
Duration of CF diagnosis (y) 0.004
<5 127(64.47) 39 (86.67)
>5 70 (35.53) 6(13.33)
Number of physician visits 0.147
<2timesayear 144 (73.10) 28(62.22)
>2 times a year 53(26.90) 17(37.78)
Mother’s education levels <0.0001
Iliterate 116 (58.88) 8(17.78)
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Medication, Associated Factors and Categories Lower Treatment Adherence Perfect Treatment Adherence P-Value
High school diploma 64 (32.49) 28(62.22)
University education 17(8.63) 9(20.00)
Father’s education levels 0.010
Illiterate 119 (60.41) 16 (35.56)
High school diploma 65 (32.99) 24(5333)
University education 13(6.60) 5(1.11)
Distance to medical center 0.093
Tehran province 118 (59.90) 33(7333)
Outside of Tehran 79 (40.10) 12(26.67)
Age 8(a-11) 5(2-9) 0.007°
Weight 19.8(13.5-24.5) 16(10.5-27.5) 0.106"
Nutritional supplements
Total 226 (87.94) 31(12.06) -
Gender 0.880
Female 98(43.36) 13(41.94)
Male 128 (56.64) 18 (58.06)
Age 0.068
0.08-10 151(66.81) 27(87.10)
10-18 71(31.42) 4(12.90)
18-25 4(1.77) 0(0.00)
Number of drugs 0.018
<5 168 (74.34) 29(93.55)
>5 58(25.66) 2(6.45)
Duration of CF diagnosis (y) 0.037
<5 156 (69.03) 27(8710)
>5 70(30.97) 4(12.90)
Number of physician visits 0.893
<2timesayear 163 (72.12) 22(70.97)
>2 times a year 63(27.88) 9(29.03)
Mother’s education levels 0.003
Illiterate 118 (52.21) 7(22.58)
High school diploma 88(38.94) 17(54.84)
University education 20(8.85) 7(22.58)
Father's education levels 0.001
Illiterate 129 (57.08) 7(22.58)
High school diploma 82(36.28) 20(64.52)
University education 15 (6.64) 4(12.90)
Distance to medical center 0.001
Tehran province 135 (59.73) 28(90.32)
Outside of Tehran 91(40.27) 3(9.68)
Age 7(3-11) 0.91(0.67-5) <0.0001”
Weight 19 (12-26) 9.8(6.7-16) <0.0001"

Abbreviations: IQR, interquartile range; CF, cystic fibrosis.
2Values are expressed as No. (%) or median (IQR).

b Based on Wilcoxon rank-sum (Mann-Whitney) test; All other P-values are based on the chi-square test.
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Table 3. Results of Logistic Regression Modeling for Associated Factors of Different Medication Adherence

Medication, Associated Factors and Categories Univariable Model Multivariable Model
Raw OR (95%CI) P-Value Adjusted OR (95%CI) P-Value
Inhalants
Gender
Female Ref. - Ref. -
Male 110 (0.69-1.76) 0.681 - -
Age 0.91(0.87-0.95) <0.0001 1.03(0.91-117) 0.663
Number of drugs
<5 Ref. - Ref.
>5 0.21(0.12-0.37) <0.0001 0.32(0.15-0.69) 0.0042
Duration of CF diagnosis (y)
<5 Ref. - Ref. -
>5 0.41(0.24-0.69) 0.001 0.75(0.38-1.50) 0.418
Number of physician visits
<2timesayear Ref. - Ref. -
>2 times a year 1.67(0.98-2.83) 0.057 117(0.63-2.17) 0.622
Mother's education levels
Illiterate Ref. - Ref. -
High school diploma 333(1.99-5.58) <0.0001 2.31(1.14-4.66) 0.019°
University education 4.14 (1.66-10.30) 0.002 2.99(0.88-10.14) 0.079
Father’s education levels
Illiterate Ref. - Ref. -
High school diploma 2.25(1.36-3.71) 0.002 1.24(0.62-2.48) 0.540
University education 3.02 (1.13-8.06) 0.027 1.00(0.28-3.65) 0.995
Distance to medical center
Tehran province Ref. - Ref. -
Outside of Tehran 0.45(0.28-0.73) 0.001 0.50(0.29- 0.89) 0.017%
Weight 0.96(0.95-0.98) <0.0001 0.97(0.92-1.03) 0314
Systemic antibiotic
Gender
Female Ref. - Ref. -
Male 136(0.79-2.34) 0.272 - -
Age 0.94(0.89-0.99) 0.021 1.01(0.87-117) 0.914
Number of drugs
<5 Ref. - Ref. -
>5 0.12(0.05-030) <0.0001 0.12(0.04-0.37) <0.0001%
Duration of CF diagnosis (y)
<5 Ref. > Ref. -
>5 0.56(0.30-1.02) 0.057 0.80(037-1.76) 0.583
Number of physician visits
<2times ayear Ref. - Ref. -
>2times a year 150 (0.85-2.66) 0164 0.94(0.47-1.88) 0.858
Mother’s education levels
Illiterate Ref. = Ref. =
High school diploma 3.19(1.76-5.79 <0.0001 2.64(1.19-5.87) 0.017%
University education 6.30 (2.53-15.67) <0.0001 4.23(116-15.43) 0.029°
Father’s education levels
Illiterate Ref. > Ref. =
High school diploma 254 (1.44-4.49) 0.001 136 (0.62-2.99) 0.443
University education 236(0.88-6.35) 0.090 0.78(0.21-2.92) 0.717
Distance to medical center
Tehran province Ref. - Ref. -
Outside of Tehran 0.22(0.46-137) 0.402 - -
Weight 0.98(0.96-1.00) 0.091 1.01(0.95-1.08) 0752
Gastrointestinal Agents
Gender
Female Ref. - Ref. -
Male 0.87(0.45-1.66) 0.668 - -
Age 0.90(0.83-0.97) 0.009 0.98(0.88-1.09) 0.683
Number of drugs
<5 Ref. - Ref.
>5 0.17(0.05-0.57) 0.004 039 (0.1-1.55) -
Duration of CF diagnosis (y)
<5 Ref. = Ref. -
>5 0.28(0.11-0.69) 0.006 036 (0.11-112) 0.077
Number of physician visits
<2timesayear Ref. - Ref. -
>2times a year 1.65(0.84-3.26) 0.149 116 (0.52-2.58) 0.181
Mother’s education levels
Illiterate Ref. = Ref. =
High school diploma 634 (2.73-14.74) <0.0001 5.95 (2.17-16.36) 0.001%
University education 7.68(2.61-22.60) <0.0001 8.33(2.04-34.05) 0.003°
Father’s education levels
Illiterate Ref. - Ref. -
High school diploma 2.75(136-5.54) 0.005 0.93(0.37-231) 0.871
University education 2.86(0.90-9.09) 0.075 0.59(0.14-2.46) 0.473
Tehran province Ref. - Ref. -
Distance to medical center
Outside of Tehran 0.54(0.26-1.12) 0.096 0.69(0.30-1.59) 0.385
Weight 0.98(0.95-1.01) 0233 - -

Nutritional supplements
Gender
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— . . Univariable Model Multivariable Model
Medication, Associated Factors and Categories Raw OR(95%CT) PValoe Adjusted OR(95%CT) PVale
Female Ref. - Ref. -
Male 1.06 (0.50-2.27) 0.880 - -
Age 0.79(0.70-0.88) <0.0001 0.87(0.63-1.20) 0393
Number of drugs
<5 Ref. - Ref. -
>5 0.20(0.05-0.86) 0.031 0.71(0.13-3.91) 0.690
Duration of CF diagnosis (y)
<5 Ref. @ Ref. -
>5 0.33(0.11-0.98) 0.046 2.23(0.44-11.27) 0333
Number of physician visits
<2timesayear Ref. - Ref. -
>2 times a year 1.06 (0.46 - 2.42) 0.893 - -
Mother’s education levels
Illiterate Ref. - Ref. -
High school diploma 3.26(1.29-8.19) 0.012 1.15(0.36-3.71) 0.817
University education 5.90 (1.87-18.63) 0.002 3.67(0.79-17.02) 0.096
Father’s education levels
Illiterate Ref. - Ref. -
High school diploma 4.49 (1.82-1110) 0.001 2.79(0.89-8.79) 0.079
University education 4.91(1.29-18.76) 0.020 2.58(0.48-14.03) 0.271
Distance to medical center
Tehran province Ref. - Ref. -
Outside of Tehran 0.16(0.05-0.54) 0.003 0.19(0.05-0.73) 0.0152
Weight 0.91(0.86-0.96) <0.0001 0.94(0.83-1.08) 0.406

Abbreviations: CF, cystic fibrosis; OR, odds ratio.

2 Was considered statistically significant.
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