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A B S T R A C T   

Background: Inhaled Corticosteroid therapy is the cornerstone of asthma treatment. Yet, the reported prevalence 
of steroid phobia among parents of asthmatic children has been concerning. This study aimed to assess the 
impact of steroid phobia on ICS adherence, and asthma management. 
Method: A multicenter, cross-sectional study was held among 500 parents of asthmatic children over 12-months. 
Each participant completed a structured questionnaire that recorded patients’ demographic data, and explored 
participants’ main concerns regarding ICS. Additionally, participants level of asthma control was assessed by the 
Arabic childhood asthma control test C-ACT. 
Result: Of 500 interviewed asthmatic children, up to 66.6% reported having ICS fears, yet only 25.8% reported 
discussing their concerns with their healthcare providers. In addition, over 50% of parents reported requesting 
ICS sparing. Regarding ICS adherence, a significant difference (<0.001) was reported as 33.3% vs 40.1% for 
concerned and non-concerned parents respectively. Participants with ICS fears had children with significantly 
(<0.001) lower mean C-ACT scores of 33.3% versus 46.7% for those with no fear, respectively. In addition, 
Request for ICS sparing was reported as 61.5% vs 53.9% for concerned and non-concerned parents respectively. 
However, asthma severity and discussing ICS concerns was not significantly affected by ICS fear. 
Conclusion: This study suggests that steroid phobia is a significant factor that influence ICS adherence and asthma 
control. Proper asthma education should be targeted to alleviate unjustifiable steroid use concerns. Future 
research should be more oriented to crafting proper interventional strategies to better address the ICS negative 
perceptual barriers   

1. Introduction 

Asthma is one of the most prevalent of chronic diseases, particularly 
in children. Asthma has become a global healthcare challenge that af-
fects more than 339 million people worldwide. A number that is ex-
pected to further increase in the coming years by additionally 100 
million people.1 Despite ongoing advances in asthma management, it 
still poses a significant burden on healthcare resources due to persistent 
poor asthma control. Uncontrolled childhood asthma is significantly 
burdened by decreased quality of life, asthma morbidity, higher 

hospitalizations rates, multiple emergency visits and even death. Up to 
250,000 death case from asthma have been reported by WHO mainly in 
low and middle income countries.2 

Current worldwide Epidemiological studies strongly suggest a 
persistent concerning increase in asthma prevalence especially among 
the pediatric population. However, the causes behind this rise is yet 
unknown. In Egypt, the prevalence of asthma among Egyptian children 
aged 3–15 years was estimated to be 8.2%.3 

It is well recognized that asthma is an incurable disease with 
persistent airway inflammation. Therefore, the contemporary pattern of 
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asthma control is mainly based on managing the inflammatory portion 
of the disease. This has been greatly achieved through ICS administra-
tion which is so far considered the first-line and the most effective 
therapy in all asthma treatment guidelines.4 The clinical value of cor-
ticosteroids in controlling asthma has long been recognized to effec-
tively suppress airways inflammation, improve asthma control and 
reduce exacerbations.5 Unfortunately, in real practice, adherence is a 
patient choice, where non-adherence may hamper asthma control and 
heavily burdens healthcare resources. 

Improving patients’ adherence in practice has always been chal-
lenging as reasons for non-adherence are highly variable, complex and 
some may not be even modifiable. The most common reported barriers 
to ICS adherence include; fears of side effects, or patients’ non-belief in 
medication benefits or necessity. It is well reported that patients ICS 
phobia has largely restricted its usefulness and efficacy.6 

Several raised related ICS concerns such as growth suppression, 
weight gain, bone weakness, addiction and psychiatric disturbances 
have been shown to be merely misconceptions with no evidence base.7 

Strategies of managing asthma should go far beyond the availability of 
effective medications to more focus on patient education about the 
indispensable part of ICS in asthma management. Targeting patients 
own perception and behaviors towards ICS is a detrimental factor in 
deciding asthma therapy adherence and success.8 

1.1. Aim of the work 

The aim of this study was to address the factors that may contribute 
to parents steroid fear and assess its impact on ICS adherence, asthma 
control and severity in pediatric asthmatic patients. Identifying these 
factors would help to develop more interventional strategies to over-
come steroids irrational fears and favor a significant improvement in 
asthma management. 

2. Methodology 

2.1. Ethical approval 

Approval for the study was sought from the Research Ethics Com-
mittee of Faculty of Medicine, Beni-Suef University, Egypt. All partici-
pants provided written informed consent prior to study enrolment where 
they were assured that all the gathered data will be for research purposes 
only. The study design was in line with the requirements of revised 
Helsinki declaration of 1964 (revised 2013). The study was conducted 
from March 2019 till March 2020. 

2.2. Population and setting 

This is a multicenter, cross-sectional study that was held over a 12- 
month-period among parents of asthmatic children aged 1–16 years 
old. All recruited asthmatic patients were being treated at the outpatient 
clinics of four general hospitals and two university hospitals. These 
hospitals were located in three different cities of Egypt; Beni-Suef, Al 
Fayoum, and El Minya. Personal interviews were conducted in Arabic by 
the researcher for each participant. The sample size was calculated by 
using Epi info software and the minimum sample size was determined as 
384 with 95% confidence interval, 50% prevalence and α = 0.05. A 
convenient sample of 500 asthmatic children was collected and studied. 

2.3. Inclusion criteria 

All recruited participants included asthmatic children who were 
prescribed ICS and whose asthma diagnosis, assessment and control 
were conducted according to GINA guidelines. In all cases, asthma 
diagnosis and ICS use was confirmed by the physician treating the pa-
tient and by the patient medical records. 

2.4. Exclusion criteria 

All children of other respiratory illnesses or history of corticosteroids 
treatments for reasons other than asthma were excluded from the study. 

2.5. Questionnaire development 

A structured questionnaire from previous literature was adapted and 
utilized for this study. The questionnaire was conveniently distributed to 
parents of asthmatic children attending different asthma clinics in Al 
Fayoum, Al Minya, and Beni-Suef hospitals. This study focused on these 
particular cities since they are underdeveloped and often underrepre-
sented in research in comparison to other main cities in Egypt. Conve-
nience sampling was used in this study for its simplicity, easiness, and 
for rapid collection of data in a cost effective way. The questionnaire was 
conducted by personal interviews. The researchers approached each 
participant where after self-introduction, they briefly explained the 
study objectives. 

Participants were asked to anonymously complete the questionnaire 
while waiting for their turn in consultation. Each participant handled his 
response back on the spot to the researcher in the provided sealed 
envelope. 

The questionnaire collected data such as parents and children age, 
sex, socioeconomic status, asthma severity, parents’ education level, 
asthma belief, health education, asthma control, severity and ICS 
adherence. In addition, the questionnaire investigated parents’ main 
concerns and their main source of information regarding ICS. 

The level of asthma control was assessed by requesting participants 
to complete the previously validated translated Arabic C-ACT to assess 
asthma control.9 The Arabic childhood asthma control test C-ACT is 
composed of seven questions (four child-reported and three 
parent-reported). A score >19 and a score ≤19 indicates controlled 
asthma, and uncontrolled asthma respectively. Non-adherence to ICS 
was defined as not using the controller for ≥6 days/week. All the 
described data were obtained in a single visit. 

The Arabic childhood asthma control test C-ACT questionnaire was 
assessed for validity and reliability on a pilot sample of 20 participants. 
The internal consistency of the questionnaire was measured by Cron-
bach’s Alpha and calculated to be 0.85 and the reliability coefficient was 
0.82. 

2.6. Data analysis 

All statistical analysis was conducted using SPSS version 23.0 (SPSS 
Inc., Chicago, IL, USA). Pearson’s chi-square test was used to compare 
participants’ characteristics with and without steroid phobia. Multi-
variable logistic regression analysis was performed to identify factors 
associated with steroid phobia. A P value of <0.05 was considered sta-
tistically significant. 

3. Results 

A total of 500 participants (164 males and 336 female) responded to 
the questionnaire. The participants’ demographic details are summa-
rized in Table 1. The recruited asthmatic children involved 226 males 
and 215 females. Of the participants; 20%, 41.2%, and 38.8% belonged 
to low, middle and high socioeconomic levels respectively. Most par-
ents’ respondents, were college graduates (74.8%), while the rest were 
either high school (12.2%) or illiterate (13%). Up to 37.4% and 10.2% of 
participants reported following up their children’s asthma condition 
with pediatricians, and asthma specialists respectively, while 52.4% 
reported no follow up. 

The severity of asthma in the recruited asthmatic children were re-
ported as mild, moderate, and severe in 36.8%, 48.4%, 14.4% of par-
ticipants, respectively. In this study, majority of the asthmatic children 
parents (67.8%) believed that asthma is a chronic condition. Receiving 
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asthma health education, was only reported by 46.6% of participants. 
Overall, a high proportion of parents (66.6%) reported having ICS 

fears, yet only 25.8% reported discussing these concerns with their 
healthcare providers. In addition, over 50% of parents reported 
requesting ICS sparing (59%). In addition, 75.5%, 55.4%, 36%, 16.5%, 
and 11.4% reported that their main source of information regarding ICS 
were physicians, pharmacists, Drug information leaflet, personal expe-
rience, and family/friends respectively. 

Table 1 details the effect of patient characteristics on ICS Fear by 
comparing parents with steroid phobia (67.2%) and those without 

(32.8%). Significant differences were observed between the groups in 
respect to gender of the child, age (parents and children), socioeconomic 
level, parents’ education level, asthma health education, follow up. 

In addition, regarding ICS adherence, a significant difference 
(<0.001) was reported as 33.3% vs 40.1% for concerned and non- 
concerned parents respectively. Interestingly, participants with ICS 
fears had children with significantly lower mean C-ACT scores than 
those with no fear (mean ACT scores were 33.3% versus 46.7%, for 
concerned and non-concerned parents, respectively). 

Additionally, ICS sparing was more significantly requested by con-
cerned parents. Request for ICS sparing was reported as 61.5%vs 53.9% 
for concerned and non-concerned parents respectively. 

On the other hand, asthma severity and discussing ICS concerns was 
not significantly affected by ICS fear. The percentage of mild, moderate, 
and severe asthma patients were 38.7 vs 39.5, 44.7 vs 44.9, 16.5 vs 15.5 
for concerned and non-concerned parents respectively. 

Table 2 investigated the causes of ICS fears among participants. The 
majority of participants feared dependence (72.8%), while 63%, 57.8, 
55, and 52.8% feared growth retardation, weight gain, osteoporosis, and 
need for larger doses, respectively. In addition, 39.8% of participants 
reported fearing ICS with no specific causes of its concerns. 

As shown in Table 3. The effect of source of information on ICS 
concern was investigated. The results showed that concerned parents 
significantly selected pharmacists (41.7% vs 13.7%) and family/friends 
(9% vs 2.4%) as their main information source compared to non- 
concerned parents, respectively. Whereas, non-concerned parents 
significantly selected physicians (55% vs 25.5%), and personal experi-
ence (10.8 vs 5.7%) as their main information source compared to 
concerned parents, respectively (see Table 4). 

A logistic multi-regression model was applied to further evaluate the 
factors associated with steroid phobia. According to the statistical re-
sults analysis, factors such as parents sex (female showed more signifi-
cantly steroid phobia than males), health education, asthma control, 
adherence, and ICS sparing request were found to correlate with steroid 
phobia (p < 0.001). 

However, factors such as; asthma severity, discussing ICS concerns, 
and asthma belief (acute or chronic) was not correlated to steroid 
phobia. 

4. Discussion 

As per international guidelines, ICS is the mainstay treatment for 
managing persistent asthma in both adults and children. Despite ICS 
unquestionable benefits in improving asthma symptoms, asthma disease 
remains largely uncontrollable due to non-adherence especially in the 
pediatric population.10 Lack of adherence fueled by a strong negative 
perception about ICS requires healthcare providers to exert more efforts 
into counselling, educating and motivating asthmatic individuals and in 
the case of children, their guardians about the essential role of ICS in 
asthma management. Several studies have reported positive associations 
between ICS adherence and patients’ beliefs.11 

In the present study, 66.6% of participants reported ICS fear, and up 

Table 1 
Effect of patient demographic and clinical characteristics on ICS Fear, (n = 500).  

Variable Patients with 
ICS Phobia 
(n = 333) 

Patients with no 
phobia (167) 

P value 

Children Gender 
- Male 
- Female 

146 (43.8) 
187 (56.1) 

80 (47.9) 
87 (52.1) 

<0.001 

Parents Gender 
- Male 
- Female 

128 (38.4) 
205 (61.5) 

36 (21.5) 
131 (78.4) 

<0.001 

Age distribution of 
Interviewed Participant 
(yr) 
- 18-34 
- 35-55 
- >55 

181 (54.4) 
126 (37.8) 
8 (2.4) 

104 (62.3) 
55 (32.9) 
8 (4.8) 

<0.001 

Age distribution of Asthmatic 
children (yr) 
- < 5 yr 
- 5–10yr 
- 11–16yr 

58 (17.4) 
221 (66.3) 
54 (16.2) 

15 (8.9) 
126 (75.4) 
26 (15.6) 

<0.001 

Socioeconomic status 
- Low 
- Middle 
- High 

144 (43.2) 
146 (43.8) 
43 (12.9) 

50 (29.9) 
60 (35.9) 
57 (34.1) 

<0.001 

Interviewed Parents 
Education Level 
- College 
- High school 
- Illiterate 

240 (72.0) 
51 (15.3) 
42 (12.6) 

134 (80.2) 
10 (6.0) 
23 (13.7) 

<0.001 

Interviewed Parents 
Occupation 
- Housewife 
- Unemployed 
- Employee 
- Businessman 
- Other 

70 (20.8) 
29 (8.63) 
180 (53.5) 
35 (10.4) 
22 (6.55) 

36 (21.5) 
15 (8.9) 
91 (54.4) 
16 (10.7) 
9 (5.4) 

0.36 

Asthma disease 
- Acute 
- Chronic 

198 (59.4) 
135 (40.5) 

98 (58.6) 
69 (41.3) 

0.528 

Asthma Health Education 
- Yes 
- No 

123 (36.9) 
210 (63) 

110 (65.8) 
57 (34.1) 

<0.001 

ACT score 
- Controlled 
- Uncontrolled 

110 (33.3) 
223 (66.6) 

78 (46.7) 
89 (53.2) 

<0.001 

Follow up with 
- Asthma specialist 
- Pediatrician 
- No follow up 

40 (12.0) 
133 (39.9) 
160 (48.0) 

29 (17.3) 
57 (34.1) 
86 (48.5) 

<0.001 

Use of controller medication 
- Adherent 
- Non-Adherent 

112 (33.3) 
198 (66.3) 

67 (40.1) 
100 (59.9) 

<0.001 

Asthma severity 
- Mild 
- Moderate 
- Severe 

129 (38.7) 
149 (44.7) 
55 (16.5) 

66 (39.5) 
75 (44.9) 
26 (15.5) 

0.45 

Discuss Concerns 
-Yes 
- No 

82 (24.6) 
251 (75.3) 

42 (25.1) 
125 (74.8) 

0.21 

Request ICS Sparing 
-Yes 
- No 

205 (61.5) 
128 (38.4) 

90 (53.9) 
77 (46.1) 

<0.001  

Table 2 
Causes of ICS fears among participants, (n = 500).  

Concern No (%) 

Still Concerned without causes 199 (39.8) 
Weight Gain 289 (57.8) 
Growth Retardation 315 (63) 
Dependence 364 (72.8) 
Need for larger doses 275 (55.0) 
Osteoporosis 264 (52.8) 
Cancer 156 (31.2) 
Immunodeficiency 260 (52.0) 
Organ toxicity 142 (28.4) 
Psychological Problems 266 (53.2)  
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to 61.5% of them requested ICS sparing. The results help to shed light on 
the problem of inhaled steroid fear among the parents of Egyptian 
children. Similarly, other previous studies in Egypt,12 Canada,13 Turkey, 
and China14 have reported that up to 53%, 58.8%, 59%, and 35% of 
participants feared ICS use, respectively. 

Factors behind steroid fears in this study were, dependence (72%), 
growth retardation (63%), weight gain (57.8%), osteoporosis (52%), 
need for larger doses (55%), immunodeficiency (52%), or nonspecific 
concerns (39%). Similarly, another study has shown similar ICS fears of 
addiction, tolerance or poor safety profiles.15 

In addition, negative patients’ perceptions about ICS in this study 
have probably caused concerned parents to significantly (p < 0.001) 
request more ICS sparing, become less adherent with poorer asthma 
control compared to non-concerned ones. This is in line with a previous 
study that reported that patients ICS beliefs and fears were highly pre-
dictable for potential non-adherence in clinical settings.16 Consistently, 
another review study reported that patients with fewer medication 
concerns had twice the odds of being adherent,17 which further confirms 
that patient beliefs guide their adherence decision. Among existent 
strategies implemented to improve patients’ adherence, modifying 
perceptual barriers was reported as the most effective strategy.18 

This study has shown that parents ICS fears negatively reflected their 
children level of asthma control. This agrees with a previous study in a 
group of asthmatic children where suboptimal asthma control was 
associated with parents’ concerns regarding ICS use. The study by Smith 
et al. and Walker et al. showed that deficiencies in asthma control are 
strongly correlated with potentially modifiable parental beliefs. These 
studies also showed that positive patients’ conceptions were associated 
with improved clinical asthma outcomes.19,20 Another study among 
preschool asthmatic children have shown that concerned parents had 
lower odds of having their controlling medication at home21 

Interestingly, this study showed that less significantly (p < 0.001) 
concerned parents (12.0% vs 17.3%, and 39.9% vs 34.1%) was noted for 
those who followed up with asthma specialist or pediatrician vs non 
concerned ones, respectively. In addition, less significantly concerned 
parents were noted for patients who followed with an asthma specialist 
compared to pediatricians (12.0% vs 39.9%; p < 0.001). This may be 
attributed to better asthma education with specialists compared to pe-
diatricians. This complies with a previous Egyptian study that reported a 
significant correlation between physicians’ qualification and proper 
asthma education and control. Patients followed up by specialists have 
shown better adherence while those followed up by general practi-
tioners have shown more emergency visits22 

It is of note in this study that lack of asthma health education was 
reported by 63% of concerned parents’ vs 34.1% for non-concerned ones 
(p < 0.001). Lack of proper patient education about asthma disease and 
treatments could be the driving force behind their negative perceptual 
fears. Research shows that appropriate asthma education provided to 
patients results in improved clinical outcomes23 

The present study also showed that a large proportion of both con-
cerned (59.4%) and non-concerned parents (58.6%) believed that 
asthma is an acute illness which further confirms their lack of proper 
knowledge regarding asthma. A previous study has reported up to 26% 
of Egyptian asthmatic children stopped using their ICS when asymp-
tomatic due to their false belief that asthma is an acute condition.23 

Similarly, a previous study has reported that up to 60% of asthmatic 
children parents thought that their children will outgrow the diagnosis 
and hence do not need proper follow up or maintenance therapy.24 

Parents failure to understand asthma chronicity could impair successful 
asthma management with poor clinical outcomes.24 

Addressing patients concerns and perceptual barriers to ICS should 
be prioritized as one of the key factors to improve patients’ adherence 
and asthma control. This is consistent with a previous study that has 
shown that a collaborative asthma educational intervention has mark-
edly improved parents asthma perceptions and adherence rates up to 
92%.25 Another recent study reported that asthmatic children parents 
regular medical visits, communications and consultation positively 
influenced their intention to comply with their ICS.26 

Based on the above raised issues, negative ICS beliefs can be 
considered as a potentially modifiable factor that can be rectified with 
proper interventional communications between patients and healthcare 
providers. 

Patients educational approach should be multifaceted to not only 
improve patients’ asthma knowledge but also to eliminate their mis-
conceptions and fears concerning their medications. 

However, there is little data on the specific educational programs 
needed to eliminate steroid phobia. Therefore, more future qualified 
studies should be targeted not only to assess the impact of steroid phobia 
on asthma management, but also to investigate the effective educational 
strategies that tackle steroid phobia and improve asthma management. 

In summary, these study findings underline the significant impact 
that parental perceptions can have on their asthmatic children treatment 
adherence and control. Therefore, targeting modifying patients ICS fears 
and misconceptions should be highly considered when devising strate-
gies to improve asthma management. 

Table 3 
Effect of information source on ICS concern, (n¼500).  

Source Concerned parents 
(n = 333) 

Non Concerned parents 
(n = 167) 

P Value 

Drug Information 
Leaflet 

60 (18.1) 30 (17.9) 0.24 

Family/Friends 309 4 (2.4) <0.001 
Personal 

experience 
19 (5.7) 18 (10.8) 0.001 

Physicians 85 (25.5) 92 (55.0) <0.001 
Pharmacists 139 (41.7) 23 (13.7) <0.001  

Table 4 
Factors associated with steroid phobia.   

Estimate, 95% CI P-Value 

Sex   
Male Reference  
Female 1.6 (1.54–2.74) <0.001 
Age (y) Reference  
18–34 1.03 (0.62–0.73) 0.9 
35–55 0.65 (0.3–1.63) 0.3 
>55 0.97 (0.96–1.17) 0.5 
Asthma Disease Reference  
Acute 0.62 (0.36–0.95) 0.113 
Chronic 0.81 (0.52–1.12) 0.25 
Asthma Health Education   
Yes Reference  
No 1.64 (1.36–1.26) <0.001 
ACT score   
Controlled Reference  
Uncontrolled 1.54 (1.16–2.06) <0.001 
Follow up With Reference  
Asthma Specialist 1.08 (0.82–1.22) 0.125 
Pediatrician 1.1 (0.63–1.85) 0.7 
No Follow up 1.15 (0.64–2.05) 0.39 
Use of controller medication   
Adherent Reference  
Non-Adherent 2.1 (1.75–2.71) <0.001 
Asthma severity Reference  
Mild 0.98 (0.6–1.14) 0.563 
Moderate 1.14 (0.69–1.90) 0.87 
Severe 0.7 (0.21–2.33) 0.72 
Discuss Concerns Reference  
Yes 1.3 (1.02–1.76) 0.1 
No 0.75 (0.40–1.38) 0.51 
Request ICS Sparing Reference  
Yes 1.46 (1.12–1.9) <0.001 
No    
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4.1. Limitations 

The present study has several limitations. First, a relatively small 
sample size was studied. In addition, using convenience sampling in this 
study may cause selection bias. 

All patients collected data were limited by relying largely on child 
and parent self-report. Although The ACT test is a widely used to classify 
asthma control, it remains self-reported and highly subjective. 

5. Conclusion 

This study has shown that patient ICS fears was significantly asso-
ciated with less patients’ adherence and asthma control. Patients ICS 
concerns are rational fears that are misguided by misinformation. This 
indirectly suggests that steroid phobia is highly modifiable and can be 
rectified with appropriate, carer focused education in order to eliminate 
ICS unjustifiable concerns. Understanding patients’ fears should provide 
a frame work for effective future strategies to better address negative 
perceptual barriers and improve their confidence in treatment and 
quality of life. 
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