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Abstract 
Asthma is one of the most common chronic, non-communicable diseases affecting children worldwide. 

The estimated prevalence of pediatric asthma in Iraq is 15.8%. Assessment and monitoring of asthma control can 

be done by a validated childhood asthma control test (C-ACT) and Asthma Control Test (ACT). Management 

plan of asthma must consider asthma counseling and education. Patient education accounts for 90% of success 

and this can be achieved by an active collaboration among health care providers. This study aimed to evaluate the 

impact of pharmacist counseling on asthma control in children. This was a prospective interventional educational 

study that recruited 92 asthmatic children aged 2-18 years old attended asthma and respiratory diseases out-patient 

clinic in Karbala Teaching Hospital for Children. The participants were interviewed face-to-face and counseled 

about asthma, given an educational booklet, examined their inhaler use technique and their ACT/C-ACT was 

calculated. The patients were followed up weekly for one month either by phone or face-to-face to assess asthma 

control; rescue medication used; signs and symptoms; inhalers use and; any other concerns about asthma. In the 

fourth week, ACT/C-ACT was calculated again. A total of 92 participants were involved. There was a significant 

increment in ACT/C-ACT after providing asthma counseling and weekly follow-up by the interventional 

pharmacist. The incorporation of pharmacists in the management plan of asthmatic children to provide asthma 

counseling and education about the proper use of inhalers will improve asthma control in children. 
Keywords: Pediatric asthma, Patient education, Counseling, Childhood asthma control test. 
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 الخلاصة
٪. تقييم ١٥.٨الامراض المزمنة غير المعدية عند الأطفال حول العالم. تقدر نسبة إصابة أطفال العراق بحدود يعتبر الربو من أكثر 

جب ان ومراقبة حالة السيطرة على الربو يمكن ان يتم عن طريق استعمال اختبار السيطرة على الربو عند الأطفال و اختبار السيطرة على الربو. ي

٪ من نجاح الخطة العلاجية على  تثقيف المريض والذي يمكن ان يتم ٩٠م المشورة وتثقيف المريض حول الربو. يعتمد تتضمن الخطة العلاجية تقدي

سيطرة على عن طريق التعاون الفعال بين مقدمي الخدمة العلاجية. تهدف هذه الدراسة الى تقييم مدى فعالية دور المشورة التي يقدمها الصيدلاني بال

سنة و الذين يحضرون الى العيادة الاستشارية  ١٨-2. هذه الدراسة مستقبلية تداخلية تعليمية تضمنت الاطفال الذين تتراوح اعمارهم الربو عند الاطفال

ائهم لمرضى الربو و الامراض التنفسية بمستشفى كربلاء التعليمي للاطفال. تمت مقابلة المشاركين وجها لوجه و مشاورتهم عن مرض الربو, و اعط

لمدة  تعليمي عن الربو, و اختبار آلية استعمال اجهزة الاستنشاق و تسجيل نتيجة اختبار السيطرة على الربو. وتمت متابعة المشاركين اسبوعيا  كتيب 

ستنشاق و استعمال الادوية المنقذة, و العلامات و الاعراض, و استعمال اجهزة الا شهر عن طريق الهاتف او وجها لوجه لتقييم السيطرة على الربو,

 ٩2و الاستجابة لاي استفسار بخصوص المرض. عند الاسبوع الرابع, تم تسجيل نتيجة اختبار السيطرة على الربو مرة اخرى. تضمنت الدراسة 

المتداخل.  مشارك. كان هناك زيادة مؤثرة بنتيجة اختبار السيطرة على الربو بعد تقديم المشورة عن الربو و المتابعة الاسبوعية من قبل الصيدلاني

ى تضمين الصيادلة في الخطة العلاجية لمرضى الربو الاطفال من اجل تقديم المشورة و الاستعمال الصحيح لجهاز الاستنشاق سيحسن السيطرة عل

 الربو عن الاطفال.
 الكلمات المفتاحية: ربو الأطفال، تثقيف المريض، المشورة، اختبار السيطرة على الربو للأطفال.

Introduction 
Asthma is one of the commonest chronic 

non-communicable diseases of the lower respiratory 

tract in children (1). Pediatric asthma prevalence 

ranged from 2.1% in Indonesia to 32.2% in the 

United Kingdom (2). There are limited numbers of 

studies about asthma prevalence in Iraq. The  

 

 

estimated prevalence of pediatric asthma in 

Baghdad the capital of Iraq is 15.8% (3). Asthma 

should be questioned in any child with at least two 

of the classical symptoms which are cough, 

shortness of breath, wheezing, and chest tightness. 

These symptoms frequently develop after viral 

respiratory tract infection, after workout,  
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or experience of irritant allergen and subside in 

response to bronchodilators or anti-inflammatory 

therapy (4).  

A combination of Inhaled Corticosteroids (ICS) and 

a bronchodilator serve as a good option for 

persistent asthma management (5). 

The patient and the health care providers 

must have a mutual understanding about the asthma 

control (6). Asthma Control Test (ACT) and 

Childhood Asthma Control Test (C-CAT) are 

validated and two of the numerical tests used to 

assess asthma control in children aged 12 years and 

older and 4-11 years old, respectively (7,8). 

Notwithstanding the innovations in health 

care systems and pharmacological management of 

asthma, its control is still below the expectation. It is 

estimated that the prevalence of poor asthma control 

among the pediatric age group is 46% (9). The main 

reasons for that are: I) modest medication use; II) 

poor medication compliance; III) inappropriate 

inhalation technique; IV) exposure to triggers and; 

V) parents’ phobia of steroids (10,11). 

Pharmaceutical care is a pharmacist’s 

involvement to optimize the use of medications by 

individuals. Pharmaceutical care may improve 

adherence, the clinical effectiveness of therapy, and 

improve the health-related quality of life (12). Time 

spent by physicians with their asthmatic patients is 

usually limited as well as the available resources for 

effective counseling and education (13). Some studies 

showed that the health care provider assesses the 

inhalation technique in only 5% of visits (14). 

Therefore, delegating this task to other health care 

providers may be a good alternative in providing 

efficient counseling and education. Pharmacists, by 

their position as a part of health care providers and 

their contribution as the first and accessible 

interface, may play a significant role by delivering 

asthma counseling and inhalers use technique after 

getting the proper recommendations by the 

physicians (10,15,16). Management of asthma may 

depend 90% on education and only 10% on 

medication (11). Inspiring health care providers, 

asthmatic children, and their parents to share their 

concerns about asthma and medication use will 

facilitate the communication process and diminish 

the barriers (17). 

Pharmacist intervention by providing 

asthma counseling had been shown to bring better 

asthma control in terms of higher ACT/ C-ACT 

scores, reduced number of exacerbation and 

systemic steroid use, and better quality of life (18,19). 

Pharmacist integration with the physician to 

reassure the management of asthmatic patients 

according to guidelines presented better asthma 

control (20). The pharmacist-led intervention also 

brought cost-effectiveness and increased quality-

adjusted life years (21).  

This study aimed at evaluating the impact 

of pharmacist counseling on asthma control in 

children following Global Initiative for Asthma 

(GINA) 2020 regarding patient education and 

involvement in the management plan. 

Methods 

The study started on the first of January 

2021 and ended on the first of May 2021 with a 

single weekly visit to Karbala Teaching Hospital for 

Children. The visits were on Tuesday, which is the 

day already specified for the asthmatic patient to 

visit asthma and respiratory diseases outpatient 

clinic on regular basis to check their asthma and 

refill their medication. 

Study design 

This was a prospective interventional 

educational study that was conducted at Karbala 

Teaching Hospital for children. It is the main and 

only hospital for children at Karbala where all the 

referral of pediatric patients occurs. The study was 

approved by the Ethical and Scientific Committee of 

the College of Pharmacy – University of Baghdad 

and followed the principles of Helsinki declaration 

regarding such sort of studies (22). Approval to 

conduct the study had been taken from Karbala 

Teaching Hospital for Children managerial board 

verbally. 

Sample size 
The sample size was determined using the 

Raosoft platform for sample size calculation (23). An 

accepted margin error of 5% will result in 377 

participants needed to conduct the study, however, 

the sample size couldn’t be collected due to missing 

data regarding the actual number of asthmatic 

children who keep regular visits at asthma and 

respiratory disease outpatient clinic and reduced 

number of visits to the hospital due to Corona Virus 

Disease 2019 (COVID-19) pandemic worldwide. So 

that, a convenient sample of patients who were 

interviewed during the timetable of the study and 

met the inclusion criteria were involved. 
 

Patients 

The patients were first diagnosed with 
asthma by a specialized physician after paying 

nominal costs for the specialist's consultation and 

medications. A sample of those patients had been 

referred to the interventional pharmacists to be 

recruited in the study if they met the inclusion 

criteria. Those who did meet the inclusion criteria 

underwent simple counseling about asthma and 

inhaler device techniques. The recruited participants 

aged 4-12 gave their assents and their parents' 

consent was taken verbally to participate in an 

asthma educational program and follow up weekly 

either by phone or face-to-face for one month in an 

attempt to improve their asthma control and increase 

their awareness about the disease. 

Inclusion criteria were: age 2-18 years old; 

asthmatic patients who used controller therapy; 

regular attendees at asthma and respiratory diseases 

outpatient clinic; Iraqi and resident at Karbala; able 

to understand and complete ACT\C-ACT; living 
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with anyone who can read and write; have the intent 

to improve his\her asthma control and; available for 

following up by phone or face-to-face. 

Exclusion criteria were: patients with any 

other chronic diseases, pneumonia and missed the 

weekly follow up at any week. 

Asthma control assessment 

Asthma control had been assessed by ACT 

for children 12-18 years old and C-ACT for children 

aged 2-11 years old (Appendix?). ACT is a validated 

numerical test that consists of 5 items to be answered 

by the patient and then a summation of items 

represents the total score that ranges 5-25. Score less 

than 19 means the asthma is not well controlled. C-

ACT is also a validated numerical test that consists 

of two divisions. The first division includes four 

questions to be answered by the child or parents 

about the symptoms and the reliever medication 

used. The second division includes three questions 

related to patient self-assessment of control in the 

past four weeks. The score of each item was summed 

to provide a total score of 0-27 with a higher score 

means better control. ACT\C-ACT was calculated at 

the first face-to-face interview as a baseline and four 

weeks after the follow-up. 

Data collection 
A face-to-face interview taking about 10 

minutes was conducted either with children aged 12-

18 years old or the parents for those whose age is 2-

11 years old to collect data by a sheet especially 

designed for the study which contains four aspects: 

patients' data; asthma characteristics; inhaler 

devices technique checklist; weekly follow-up 

checklist; and ACT\C-ACT score. The weekly 

follow-up checklist had been filled during the 

follow-up period. 

Asthma counseling 

After collecting data, the participants or 

their parents were assessed roughly by the 

interventional pharmacist for their knowledge about 

asthma by simple questions (e.g. asthma definition, 

causes, types of medication, etc.). This assessment 

provides a good insight into the extent of asthma 

counseling to be given to them in a 15-minute 

interview. The interview stressed on asthma 

definition, signs and symptoms, causes, triggers, 

inhaler technique, the different types of inhalers, and 

which one should be used regularly, and which one 

on need. A short video clip on YouTube had been 

used to show the proper use of different types of 

inhalers as well as a physical tutorial by one of the 

interventional pharmacists for participants who use 

inhalers (24). 

Follow up 

After the completion of the face-to-face 

interview, the participants aged 12 years old and 

older were followed up weekly by phone calls or 

face to face meetings with them directly for one 

month, participants aged 11 years and younger were 

followed up with their parents either by phone or 

face-to-face meetings for the same period. Each 

week they were asked if there were any symptoms 

according to a predefined checklist presented in 

appendix A. At the end of the fourth phone call, the 

patient underwent an ACT\C-ACT again to evaluate 

the impact of the intervention done by the 

interventional pharmacists. 

Statistical analyses 

Descriptive statistics (means, standard 

deviation, frequencies, and percentages) were 

conducted for all participants. Data were analyzed 

using Statistical Package for the Social Sciences 

(SPSS) software (version 24). Paired samples T-test 

was used to measure the difference in ACT\C-ACT 

scores of the asthmatic children due to pharmacist 

intervention. 

 
Figure 1. The flowchart of the study process 
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Results 
One hundred and five participants were 

enrolled in the study. Thirteen participants were 

excluded (2 participants were excluded due to living 

outside Karbala province, 8 participants were 

excluded due to missed follow-up, and 3 participants 

were excluded due to adherence to medication and 

rejection of the use of inhalers). Ninety-two 

participants who met the inclusion criteria in the 

study remained. The interventional pharmacist 

provided asthma counseling to the child’s parent 

mostly (67.4%). The majority of participants were 

male (58.7%). More than three-quarters of the 

consulted parents had secondary school or lower 

education with low or middle incomes (Table 1). 

Table 1. The characteristics of the participants/guardian of the participants and their average pre and post 

ACT\C-ACT score. 
 

Characteristic Subcategories N (%)  Pre ACT\C-ACT 

Score 

Post ACT\C-ACT 

Score 

Patient gender Female 38 (41.30) 16.16 21.03 

Male 54 (58.70) 15.59 22.09 

Parent income Low 41 (44.60) 15.54 21.90 

Middle 42 (45.70) 15.95 21.69 

High 9 (9.80) 16.56 20.33 

Parent education Illiterate - Primary 

school 

47 

(51.10) 

15.77 21.79 

Secondary school 31 

(33.70) 

15.55 21.58 

College or higher 14 

(15.20) 

16.64 21.36 

Consulted person Child 30 

(32.60) 

16.77 20.63 

Parent 62 

(67.40) 

15.37 22.15 

The average age of the participants was 9.34. There was an increment in ACT\C-ACT score after interventional 

pharmacist counseling (Table 2). 

 

 Table 2.The descriptive characteristics of the participating patients 

* ACT = Asthma Control Test. 

** C-ACT = Childhood Asthma Control Test 

Sixty-six percent of the participants had 

uncontrolled asthma at baseline according to their 

ACT\C-ACT score compared to eighty-four percent 

after interventional pharmacist counseling (Table 3). 
 

Table 3. The descriptive characteristics of asthma control and socioeconomic status 

 Pre-Intervention Post-Intervention 

Socioeconomic 

Status 

% of Uncontrolled 

asthma 

% of Controlled 

asthma 

% of Uncontrolled 

asthma 

% of Controlled 

asthma 

High 5.43 4.35 2.17 7.60 

Moderate 32.61 11.96 7.63 39.13 

Low 28.26 17.39 5.43 38.04 

Total 66.30 33.70 15.23 84.77 

 
 

 

 

 

 

 

 

 

Characteristic N Minimu

m 

Maximu

m 

Mean Std. 

Deviation 

Age (year) 92 2.0 18.0 9.34 3.83 

Height (cm) 92 84.0 174.0 131.64 20.52 

Weight (Kg) 92 11.5 88.0 33.82 15.65 

Pre-counseling ACT*\C-ACT** Score 92 5.0 26.0 15.83 4.82 

Post-counseling ACT*\C-ACT** Score 92 10.0 27.0 21.65 3.54 

Body Mass Index (BMI) 92 8.31 32.32 18.46 4.01 
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The majority (61 out of 92) of asthmatic 

children had familial atopic diseases including 

asthma and eczema (40.2%), asthma alone (18.5%), 

allergic rhinitis (3.3%), eczema alone (2.2%), and 

allergic rhinitis and asthma (2.2%) (Figure 2). 

 

 
 

Figure 2. Percentage of Familial Atopic Diseases (FAD) among Participants 
 

The interventional pharmacist check listed 

eight different steps of instructions about the proper 

use of asthma inhalers. The most common incorrect 

technique steps were the eighth (44%) and fifth 

(62%) steps respectively (Figure 3). 

 

 
 

Figure 3. Steps of an Inhaler Technique error 
 

There was a significant (P-value< 0.05) 

increment in the ACT\C-ACT score after pharmacist 

counseling to the asthmatic children or their parents 

about asthma definition, symptoms, types of 

medication, the proper use of asthma inhalers, and 

other educational information related to asthma. 

(Figure 4) 
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Figure 4. The increment in ACT\C-ACT score after interventional pharmacist counseling 
*Significant difference (P-value< 0.05) according to paired samples T-test. 

 
There was a significant difference in the 

increment in ACT\C-ACT scores due to the 

pharmacist intervention according to the person who 

received the counseling (child vs parent) (Figure 5) 

 

 
ةؤ  

Figure 5. Mean increment in ACT\C-ACT scores after pharmacist intervention according to the 

person who received counseling 
*Significant difference (P-value< 0.05) according to Independent t-test 
 

 

Discussion 
 The encumbrance of childhood asthma is 

still increasing worldwide despite the international 

efforts to manage it according to GINA. There are 

many reasons which could contribute to reduced 

control including poor patient education, availability 

of medication, cultural beliefs and challenges in 

applying guidelines locally (25). 

This study represents the first prospective 

interventional educational study for asthmatic 

children at Karbala, Iraq. It is a patient-oriented 

study to evaluate the impact of pharmacist 

counseling on asthma control in children by 

increasing awareness about asthma knowledge like 

definition, causes, triggers, signs and symptoms, 

types of medication, and the proper use of the 

inhalers. 

Most of the study participants were male 

(58.7%) which comes in line with a review article 

that showed the prevalence of asthma in children is 

about two-third for boys and one-third for girls with 

increasing prevalence in girls after adolescence 

suggesting a role of sex hormone and environmental 

exposure (26). 

 In this study, most boys were playing and 

socializing with their siblings in school, 

neighborhoods, and other places like accompanying 

their parents at their work which may put them at a 

higher risk of environmental exposure to asthma 

triggers while girls had a lower chance of such 

exposure. These explanations had been made upon 

the interviews made with parents during data 

collection. 

The majority of study participants (90%) 

was low to medium income families whose children 
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had asthma which appears to be similar to that found 

by Davies et al. that stated the prevalence of asthma 

is greater in low-income families who may have a 

lower chance of having a good education and 

optimal academic career (27). A systemic review by 

Didsbury et. al mentioned that children with a 

chronic disease like asthma and with low income 

had reduced quality of life when compared to their 

richer peers (28). This study was conducted at a 

governmental public hospital which is mainly 

visited by patients with low to medium socio-

economic status to have their medical visits, 

investigations, and medications at nominal costs 

while high socio-economic status patients may 

prefer to visit private clinics and hospitals to get 

better quality of service at surely, higher costs. 

Asthma counseling provides better asthma 

control even for those with limited socioeconomic 

status as the study showed by the reduction occurred 

in the percentage of uncontrolled asthma after 

counseling. 

The educational degree of parents also 

contributes to the asthma control level, a Lebanese 

study showed that children whose parents had a low 

education level are at a greater risk for uncontrolled 

asthma (29). In this study, half of the participants are 

either uneducated or have a primary education 

which appears to be correlated with the poor 

ACT\C-ACT scores before interventional 

pharmacist’s counseling. Another study in Sweden 

showed that higher parental education is positively 

correlated with asthma control of their children (30). 

In Brazil, Roncada C et al published a study in 2018 

that examined the association between asthma 

control and parental knowledge of asthma and found 

that parents with insufficient asthma knowledge 

scores had a bad impact on their children's asthma 

control (31).  

Atopic diseases are considered one of the 

main risk factors for the development of asthma in 

these children with the main percentage for those 

who have a familial history of asthma and eczema. 

This finding comes in line with a cross-sectional 

study that included 1601 participants in the 

Kingdom of Saudi Arabia that showed a significant 

association between familial atopic diseases and the 

development of asthma in children aged 7-12 years 

old (32). Other similar results were found in a survey 

conducted in China in 2014 which showed that 

atopy is the major risk factor for asthma 

development (33). Atopic diseases running in families 

can be used to provide primary prevention for the 

development of asthma or wheeze in young children 

with breastfeeding in the first month taking the 

priority as a preventive measure (34–36). 

Inappropriate inhaler techniques were an 

important issue with asthmatic patients and 

revisiting that on regular basis with the patient is a 

key factor for improving their asthma control (11,37,38) 

. Addressing the specific steps at which the 

techniques are incorrect and ensure proper 

counseling and education about it results in better 

asthma control (18,39). Simultaneous actuating and 

breathing in and rinsing mouth after completion 

were the two commonest steps that appeared to be 

incorrect techniques and need more attention during 

dispensing inhaler devices for asthmatic children 

since pharmacists are usually accessible and 

represent the only one who are responsible for 

medication dispensing. 

The mean ACT\C-ACT score was 15.83 at 

baseline which reflects poor control of asthma 

despite the optimal medication dispensed for them 

according to the local practice at Karbala Teaching 

Hospital for Children and availability of medication. 

Interventional pharmacist counseling provided 

greater ACT\C-ACT score that is 21.65 after 

completing one month of weekly follow up that 

indicates better control of asthma.  

The pre-post ACT\C-ACT increment was 

significant in this study which shows the importance 

of pharmacists counseling with asthmatic children to 

enhance their knowledge as well as technique of 

inhaler use. Such results had been seen in other 

studies in Jordan and Nepal about asthma overview 

and inhaler technique (19,40,41). 

The study showed a statistically significant 

improvement of asthma control according to 

ACT\C-ACT score due to the weekly follow-up 

check that had been made by the interventional 

pharmacists. This comes in line with a journal article 

by Mehuys et al. that showed an improvement in the 

ACT after pharmacist counseling with the patient 

about asthma definition, triggers, and medication 

used to manage it as a complementary process of 

asthma control (42), however; it needs to be studied 

extensively in future to get a clear image if the better 

control was consistent or only during the follow-up 

period especially that the assessment tool is 

subjective rather than objective. 

Conclusion 
Pharmacists-led,Patient-focused counseling 

about asthma and its medication will provide better 

control of symptoms and hence, a better quality of 

life. This will be a complementary process for the 

physician diagnosis and prescription of medication. 

We need more studies that focus on having well-

trained pharmacists who can provide smooth 

counseling and eliciting the patient's hidden 

concerns and barriers for using the medication 

regularly and properly. 

Limitations 
1. Sample size: the reasonable sample size for 

such a study could not be obtained due to 

COVID-19 restrictions when the parents 

prefer not to bring their children with them. 

2. Medication adherence validation: we 

couldn’t perform the Morisky scale for 

patient’s adherence due to the short time 
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invested with the patient in counseling and 

education about their asthma medication. 

3. Asthma severity: the severity of asthma 

was not addressed in this study which may 

affect the ACT\C-ACT scores. 
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