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ABSTRACT 

Background: Although patients with cystic fibrosis (CF) may be prescribed the most appropriate treatment, non-
adherence to treatment recommendations was reported to be common. However, the extent of adherence to 
different treatment regimens in patients with CF and whether the patient’s quality of life and patient’s and parents’ 
beliefs influence adherence to treatment in Jordan were not previously investigated.  

Objective: The study aimed to measure the adherence rate to treatment in patients with CF and determine the 
effect of health-related quality of patient's life as well as patient and parent beliefs about CF treatment. 

Method: At the outpatient clinics of Princess Rahma Hospital and the Medical Royal Services Hospital, 58 children 
(≤18 years) with cystic fibrosis (31 males; median [range] 9.0 [1.3-18.0] years) and their parents were selected. The 
Medication Adherence Report Scale (MARS) was used to measure medication adherence to CF treatment. Refined 
versions of the Beliefs about Medicines Questionnaire-specific (BMQ-S) were used to measure the treatment beliefs 
of patients and their parents. The Cystic Fibrosis Questionnaire-Revised (CFQ-R) was used to measure the health-
related quality of life of the patients. 

Results: Comparable adherence rate to cystic fibrosis treatment between patients (57.6%) and parents (61.2%) was 
found. Parental BMQ differential score (necessity–concern value) was associated with a child adherent (P = 0.005), 
but the patient quality of life was not found to be predictive of adherence (P > 0.05). 

Conclusion: Low adherence to CF treatment regimens was revealed. Parental beliefs about CF treatments should be 
considered when addressing child adherence. Children with CF must be supported to ensure and maintain a 
satisfactory quality of life throughout their life span. 
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1. INTRODUCTION 

Cystic fibrosis (CF) is a complex, multi-system disease 

which presents patients with significant challenges 

regarding complications and management.1 Respiratory 

failure, lung damage, and recurring lung infections are 

all possible outcomes of CF.2 Complex daily treatment, 

such as physical therapy, exercise, oral and inhalation 

respiratory medications, oral pancreatic enzyme, and 

multivitamin supplements, is necessary for the effective 

management of CF.3,4 Studies suggest that the number of 

median daily treatments prescribed for patients with CF 

is seven.5 Although patients may be prescribed the most 

appropriate treatment, non-adherence to treatment 

recommendations in patients with CF is common. Poor 

adherence to medication and health advice in chronic 

illnesses is a global problem, with reports of patient 

adherence falling between 30% and 70%.6-11 In CF, this 

is no different, and adherence rates range from 

approximately 35–75% depending on the adherence 

measure, treatment, and patient characteristics.12  

Little is known about the extent of adherence to different 

treatment regimens in Jordanian patients with CF and the 

factors affecting adherence in the Jordanian population. 
The impact of adherence in patients with CF on lung 

health outcomes has also been previously evaluated. For 

instance, studies have indicated that poor adherence to 

CF therapy is associated with longer hospital stays,13 

increased hospitalisations,14 increased number of 

pulmonary exacerbations, and lower baseline lung 

function.15 

Studies on health-related quality of life (HRQOL) in 

patients with CF have previously focused on its 

relationship with clinical measures.16 However, it is 

pertinent to consider the HRQOL when evaluating 

patient adherence, where it is investigated as a 

significant factor that affects adherence behaviour in 

several chronic diseases. On the other hand, patients and 

parents of young patients with CF beliefs about treatment 

have recently been linked to adherence.17  

For people with chronic diseases, greater self-reported 

adherence to treatment has been linked to low concern 

views and high necessity beliefs. Similarly, low 

adherence has been linked to low necessity views and 

high concerns about the possible damage of 

medication.18,19 On the other hand, nothing is known 

about how patient and parental beliefs affect CF patients' 

adherence to therapy in Jordan. The aim of this study was 

to examine adherence to treatment in patients with CF 

and determine risk factors associated with adherence, 

specifically HRQOL and patient beliefs about cystic 

fibrosis treatment. 

2. METHODOLOGY 

A convenience sample of 62 adolescent, younger 

children, and their parents were consecutively recruited 

at the outpatient clinic of both Princess Rahma hospital 

and the Medical Royal Services hospital between 

January 2020 and June 2020. 

The parents of children with cystic fibrosis younger than 

12 years who are being prescribed ADEK (oral 

multivitamin), dornase alfa and antimicrobial agents 

were invited to have their children participate in the 

study. Patients with cystic fibrosis older than 12 years 

who are being prescribed ADEK (oral multivitamin), 

dornase alfa and antimicrobial agents were also invited 

to participate in the study. Descriptive information about 

the study was provided verbally to the parents, their 

children and patients older than 12 years. Participants 

were only included in the study after obtaining written 

informed consent from parents of children younger than 

12 years and patients who were older than 12 years. 

Upon enrolment, baseline data were recorded using a 

data collection sheet via a review of medical files. 

Details collected included demographic data, medical 

history, and past and current medication.  

A research pharmacist gave participants a series of 

validated questionnaires. Medication Adherence Report 

Scale (MARS) scores for patients and, when applicable, 

parents were used in this study to evaluate adherence 

levels to CF medication. A Likert scale with a range of 1 

to 5 (always-never) was used to rate the five items. 

Higher scores indicated higher levels of self-reported 

adherence, according to the sum of the scores for each 

item.20,21 The Beliefs about Medicines Questionnaire 

(BMQ), an 11-item scale with each topic classified as 

either necessary or concerning, was used to assess 

patients' beliefs regarding CF treatment. A 5-point Likert 

scale, with 1 denoting strongly disagree and 5 denoting 

strongly agree, was used to score each response to the 

questions. The total score for each domain was 

calculated separately.18,19 Four validated versions of the 

Cystic Fibrosis Questionnaire-Revised (CFQ-R) were 

administered to evaluate HRQOL in this study on a 0-

100 scale, with higher scores indicating better 

HRQOL;22 self-report for adolescents and adults (age 14 

and above), self-report for children (ages 12–13), 

interviewer-administered version for children ages 6 to 

11. All questionnaires were administered in the validated 

Arabic versions. 

Data analysis 

Statistical analyses were conducted using IBM SPSS 

software (version 21, SPSS Inc, USA). Group 

differences for continuous variables were examined 

using t-tests or the Mann-Whitney U test, as appropriate 
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and for categorical variables using the Chi-square test. 

The significance level was set at 0.05. 

RESULTS 

A total of 58 participants were enrolled in the study, 

Table 1. Patients who did not participate in the study 

(n=4) were either not approached, or the inclusion 

criteria were not met. Most patients recruited to the study 

were underweighted (64.3%).  

Table 1: Characteristics of participants 

Character Frequency (%) 

Age (year) n= 58 

Median (range) 9 (1.3-18) 

Gender N = 58 

% male 53.4% 

Median duration of the 
disease (IQR) 

7.00 years (4.00 
– 11.50) 

Other medical conditions N = 52 

No 45 (86.5%) 

Yes 6 (13.5%) 

Insurance N = 51 

No 19 (37.3%) 

Yes 32 (62.7%) 

Parent level of education N = 51 

Not educated 3 (5.9%) 

Primary school 31 (60.7%) 

Secondary school 11 (21.6%) 

University level 6 (11.8%) 

 

The comparable adherence rate to cystic fibrosis 

treatment between patients and parents was found with 

slightly unremarkable higher rates reported by parents 

(Figure 1). Using the patient self-report adherence 

measurement approach 19 (57.6%) were classified as 

adherers. Thirty (61.2%) of parents reported that their 

children are adherent to cystic fibrosis treatment. This 

difference was, however, not found to be significant (P 

> 0.05). No association was found between age, gender, 

health insurance, duration of disease or BMI and being 

adherent (P > 0.05) except that female parents were less 

likely to report adherence (OR: 0.23 95% CI 0.06 – 

0.87). 

The BMQ-Specific was used to elicit necessity and 

concern beliefs regarding CF treatment. Nearly all 

parents of patient children (90.9%) and a quarter of 

patients (75.8%) had necessity scores above the scale 

midpoint (15), indicating a strong belief that treatment 

for cystic fibrosis was required. Over half of patients and  

 

Figure 1. Classification of adherence using patient 

and parent self-report 

parents (60.6% and 66.7%, respectively) were worried 

about the negative effects of the treatments that were 

recommended for them or their kids. The BMQ 

differential score (necessity – concern value) was 

negative for 13 patients (39.4%) and 14 parents (42.4%), 

suggesting that they are more concerned about the 

negative consequences of cystic fibrosis treatment than 

they are about its necessity. 5 denotes strongly agree, 

whereas esents strongly disagree. More BMQ-specific 

descriptive statistics are shown in Table 2. 

Table 2: BMQ-specific descriptive statistics 
 

BMQ Scale Median IQR 

Child Necessity 20 16 - 23 

Concern 16 22 - 11 

Necessity-
concern 

2 -4 - 5 

Parent Necessity 20 18 - 23 

Concern 20 9 - 23 

Necessity-
concern 

1 -5 - 6 

  

Using logistic regression analysis, we found that 

necessity was more dominant across adherent patients 

compared to concerns from both patient's and parent's 

perspective (OR: 22.5 (95% CI 3.5–144.4) and (OR: 17.0 

(95% CI 1.8-165.0), respectively. There was no 

association between adherence and differential score per 

patient perspective (P = 0.07) but it was a significant 

positive association between adherence and differential 

score per parent's perspective (P = 0.005).  

The Quality of life of children with CF was measured 

and the scores of CFQ-R domains are displayed in 

0%

20%

40%

60%

80%

Patients (n=33) Parents (n=49)

Adherent Not adherent
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Tables 3 and 4. The total score of quality of life for 

adolescents (14 years and above) was slightly higher 

(67.7%) than for children 6-13 years (65.0%). The 

lowest score was for the weight domain, which got 

45.0% and 50.0% among adolescents and children (6-13 

years), respectively. Based on the available data, there 

was no association between patient demographics and 

patient quality of life domains (P > 0.05). Moreover, no 

association was found between patient adherence and 

quality of life. 

Table 3: CFQ-R domains scores for children 
6-13 years 

Variable Mean (SD) Percentage  

Physical 20.3 (6.9) 63.4% 

Emotion 15.2 (3.3) 76.0% 

School 11.3 (2.2) 70.6% 

Vitality 13.1 (4.0) 65.5% 

Eat 5.3 (1.7) 66.3% 

Treat 8.0 (2.6) 66.7% 

Body 7.1 (2.8) 59.2% 

Health 8.8 (1.8) 73.3% 

Weight 2.0 (1.1) 50.0% 

Respiratory 16.0 (5.0) 57.1% 

Digestive 7.2 (2.7) 60.0% 

Total QoL score 114.4 (23.8) 65.0% 

DISCUSSION 

Due to the complexity of the treatment of CF,23,24 

patients are often prescribed multiple medications, 

which could be overwhelming for the child and parent 

equally. In addition, nonadherence to this complicated 

treatment carries a substantial risk to patient 

health.14,15,24,25 Thus, knowledge of factors linked to 

nonadherence to CF treatment in children and 

adolescents, including patients’ beliefs, perceptions, and 

quality of life, will assist in designing suitable practical 

interventions to promote their adherence. Such topics 

remain untouched in relation to CF patients in the middle 

eastern region including Jordan. 

The self-reported questionnaires provide a longitudinal 

assessment of patient adherence, and the MARS is used 

to assess patient adherence in different illnesses,26,27 

including CF patients.17 The findings of our study on 

adherence rates, using the MARS questionnaires were 

lower than the self‐reported adherence rates reported in 

previous studies.17,28 Measuring adherence to overall 

treatment rather than individual category of treatment 

might be the reason behind underestimation of the rate 

of adherence in the studied population.  

Although the difference was not statistically significant, 

children reported a somewhat greater incidence of 

nonadherence than their parents (42.4% vs. 38.8%), 

which is consistent with a prior study that found that 

children with epilepsy, inflammatory bowel disease, and 

kidney transplants.27,29 Due to their naive nature, 

children are more likely to answer honestly to the 

questions. 

This study confirmed the hypothesis that necessity belief 

about medication for children or parents would be 

positively associated with patient adherence, as there 

was a significant association between the BMQ necessity 

scores and adherence. It also identified that parental 

BMQ differential score was associated with a child 

adherent. The differential scores in parents of patients 

classified as adherent were positive in most cases and 

were significantly higher (p=0.005) for parents of 

children patients who were classified as adherent 

compared with parents of nonadherent children. BMQ 

differential scores assessment in parents, therefore, can 

facilitate the identification of children at risk of poor 

adherence. Beliefs on mycophenolate were not linked to 

treatment adherence, according to a prior study on 

children having kidney transplants. Additionally, Conn 

et al. (2005) found no correlation between adherence and 

parental views regarding the necessity of controller 

medication for children with asthma.30,31 

 

As reported by children in our study using the CFQ-R, 

quality of life was shown to be relatively moderate on 

average across most domains (mean value 65.0% and 

Table 4: CFQ-R domains scores for 
adolescents and adults 14 years and above 

Variable Mean (SD) Percentage  

Physical 21.3 (4.2) 66.6% 

Emotion 14.3 (4.0) 71.5% 

Vitality  10.0 (2.5) 62.5% 

Eat 9.1 (2.6) 75.8% 

Treat 8.5 (2.0) 70.8% 

Body 8.3 (2.3) 69.2% 

Health 9.3 (1.7) 77.5% 

Weight 1.8 (1.0) 45.0% 

Respiratory 16.6 (6.6) 59.3% 

Digestive 8.6 (2.2) 71.7% 

Social 15.2 (2.5) 63.3% 

Role 12.7 (3.3) 79.4% 

Total score 135.4 (21.4) 67.7% 

https://www.apicareonline.com/index.php/APIC


Alshraiedeh N, et al   adherence to treatment cystic fibrosis  

www.apicareonline.com 746 Open access attribution (CC BY-NC 4.0)  

67.7% among children 6-13 years and adolescents older 

than 13 years, respectively). The CFQ-R domains scores 

ranged from 45.0 to 79.4. The part with the lowest score 

in the present study was the weight. In Gancz et al. 

(2018) study, the domains with the lowest scores in the 

same age range were weight and treatment burden.32 The 

present study found no significant association between 

the child's quality of life score and adherence. 

LIMITATIONS 

Our study has several limitations. Due to the relatively 

low prevalence of CF, it can be difficult to recruit large 

numbers of patients for the present research. Since 

children’s patients with CF are usually prescribed a 

combination of medications, the relatively low 

adherence rate compared to adherence rates estimated in 

the literature may reflect the adherence to all prescribed 

treatments rather than the adherence rate of each 

individual regimen. Although lower than previously 

reported, the rate of adherence is likely to be 

overestimated through self-report assessment tool since 

it is subjected to reporting bias. Lastly, prescribed 

medicine for children with CF frequently changes, 

making it challenging to measure adherence over time.  

CONCLUSION 

Low adherence to CF treatment regimens was revealed. 

Parental beliefs about CF treatments should be 

considered when addressing adherence, and the 

necessity of treatments should be reinforced regularly at 

routine clinic appointments to both children and their 

parents. The scores on all of the CFQ-R domains of the 

children studied, although heterogeneous, indicate a 

moderate satisfactory quality of life. Since they face 

numerous challenges associated with their illness, 

children with CF must be supported to ensure and 

maintain a satisfactory quality of life throughout their 

life span. 
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