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ABSTRACT
Aim: To evaluate the factors which may be related to non-adherence to intranasal corticosteroids (ICS) in the treatment of 
allergic rhinitis (AR) in children.
Materials and Methods: The study was conducted on children with diagnosis AR in a tertiary hospital. All participants were 
provided with mometasone furoat nasal sprays for 30 days after the diagnosis was made. Caregivers were all called back 
when the therapy was over and filled a questionnaire about the factors that may influence the adherence to the treatment. 
Afterwards each caregiver filled the Turkish language validated Morisky Medical Adherence Scale (MMAS-8) form. Each fac-
tor was evaluated according to MMAS-8 score and all variables were analyzed statistically.
Results: A total number of 76 children with a mean age of 7.82 years were included in the study. The mean overall MMAS-8 
score was 2.80. There was only one factor significantly related to low adherence; the number of dependent children to the 
caregiver (p=0.011). Besides this, 71.51% of the answers to MMAS-8 scale were compatible with good adherence.
Conclusions: The clinician must consider the factors which may lead to non-adherence while setting up a treatment plan. 
The demographic and socio-cultural factors must be taken into consideration and treatment schedule should be made in 
respect of daily activities of the children. Moreover the father could be involved in the therapy plan and support the mother 
especially in countries like Turkey.
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INTRODUCTION
Medical adherence to prescribed medications is a neglected 
issue in the management of allergic rhinitis, therefore leading 
poor treatment results. Most of the physicians focus on the 
treatment protocol itself ignoring the reasons that may lead 
to non-adherence or discontinuity. However the critical role of 
adherence to medication is as important as the therapy.

Medical adherence was studied before in some diseases such 
as diabetes mellitus, asthma or hypertension [1, 2]. These 
are all chronic conditions requiring long-term therapies. In 
the daily practice of otorhinolaryngology (ORL), allergic rhini-
tis (AR) is one the most common diseases in which relatively 
long-term therapy is needed. Since AR affects up to 40% of 

pediatric population it is beyond doubt that ICS are one of the 
most prescribed medications in pediatric ORL. Although the 
therapeutic effect of ICS is well described in several studies, 
adherence to medication in AR is less well defined.

In 1986 Morisky et alproposed a 4-items scale assessing the 
adherence to medical treatment which was then updated in 
2008 to an 8-items scale which is still the most commonly 
used system to evaluate the medical adherence (Table I) [3, 4].

MATERIALS AND METHODS
Study design and patient population
This study was conducted on pediatric population in the out-
patient setting of a tertiary hospital. Children aged 3-16 years 
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with diagnosis of AR were included in the study. All patients 
were assessed according to the ARIA (The Global Allergic Rhi-
nitis and its Impact on Asthma Guideline) guidelines [5]. Chil-
dren who had any nasal surgery before, asthma and history of 
previous nasal spray use were excluded. AR is diagnosed by 
detailed history, examination of nasal cavity, throat, ears and 
chest backed up with nasal endoscopy. After the diagnosis is 
confirmed by skin-prick test and/or demonstration of serum-
specific IgE regarding the evidence of specific IgE reactivity to 
allergens, mometasone furoate nasal sprays 256 μg per day, 
administered as one puff per nostril once daily in the morning 
for 30 days. All the children and caregivers were called for a 
control examination on the 30th day of treatment and care-
givers were asked to fill a questionnaire assessing the possible 
factors regarding adherence to the treatment. Afterwards 
each participant were scored according to Turkish validated 
MMAS-8 scale and the scores were compared with question-
naire results. Institutional review board (IRB) approved this 
study (IRB No: 665) [6].

Statistical analysis
Statistical analysis was performed using statistical package for 
the social sciences version 15.0 (SPSS, Inc., Chicago, USA). Sig-
nificance of the difference between groups in terms of median 
values were investigated by Kruskal-Wallis test. A p value less 
than 0.05 was considered significant.
Table I: MMAS-8 scale.

Yes No

1. Do you sometimes forget to take your pills?

2. People sometimes miss taking their medica-
tions for reasons other than forgetting. Thinking 
over the past two weeks, were there any days 
when you did not take your medicine?

3. Have you ever cut back or stopped taking medi-
cine without telling your doctor because you felt 
worse when you took it?

4. When you travel or leave home, do you some-
times forget to bring along your medicine?

5. Did you take all your medicine yesterday?

6. When you feel like your symptoms are under 
control do you sometimes stop taking your medi-
cine?

7. Taking medicine for everyday is a real inconven-
ience for some people. Do you ever fell hassled 
about sticking to your treatment plan?

8. How often do you fell difficulty remembering to 
take all your medicine?

Never/
rarely

Once in a 
while

Sometimes

Usually

All the time

In this study we aimed to evaluate the adherence rates to ICS 
in a children population and discuss the factors which may 
lead to non-adherence with the literature on the subject.

RESULTS
A total number of 76 children (41 female and 35 male) aged 
between 3-16 years (mean 7.82) were included in the study. 
The mean MMAS-8 score was 2.80. According to the scores 
number of dependent children, daily working hours, age of 
the child and multidrug use of the caregiver had an effect on 
the adherence to ICS. Among all the factors only the num-
ber of dependent children had a statistically significant effect 
(p=0.011). Parents who had more than 2 children were less 
likely to adhere the therapy. Table II demonstrates all the pos-
sible factors and their influence on the medical adherence. On 
the other hand marital status and the education level of the 
caregiver were the least likely factors to affect the adherence 
in our study group.
Table II: Factors related to adherence level.

MMAS-8 
score

P

Age*
≤7 3.08 0.099

>7 2.21

Number of 
dependent 
children

≤2 2.40 0.011**

>2 4.00

Maritial status
Single 2.63 0.973

Married 2.82

Multidrug use 
Yes 3.82 0.097

No 2.63

Daily working 
hours

<6h 3.06 0.093

>6h 2.36

Side effects
Yes 2.46 0.372

No 2.87

Benefit from 
the drug

Yes 2.61 0.427

No 3.32

Abroad days 
per month

≤5 days 2.84 0.403

>5 days 1.50

Education 
level

Undergradu-
ate

3.00 0.542

Grad/post-
graduate

2.70

* Refers to the age of the child.

** Statistically significant.

When the answers given to the questions in MMAS-8 score 
were taken into consideration, most of the caregivers seemed 
to adhere the therapy and 71.51% of these answers were re-
lated to good adherence. Among all the questions; “Did you 
take all your medicine yesterday?” had the highest adherence 
score and “Taking medicine for everyday is a real inconve-
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nience for some people. Do you ever fell hassled about stick-
ing to your treatment plan?” had the lowest adherence score 
(Table III).

Table III: The x-axis refers to the questions from 1 to 7 in MMAS-8 scale 
and the y-axis refers to the answers given to each question. The bold area 
indicates answers regarding adherence.

DISCUSSION
Adherence is an underestimated factor in the setting of a 
treatment plan which in fact is highly relevant to the out-
comes. World Health Organization reported that more than 
half of the patients who had chronic diseases fail to continue 
prescribed medications [7]. In some reports non-adherence 
rates can be as high as 60% in chronic diseases, even 80% in 
preventive medicine [8]. Discontinuity to medical treatment 
has some consequences like extremely prolonged duration of 
treatment, unnecessarily prescribed drugs, low quality of life 
and loss in labor force. As well as this all these factors will 
result in budget loss. A standard 10 days treatment with medi-
cal adherence may string out to twice or three times duration 
causing unnecessary financial burdens to the governments.

In the last decade there have been a rise in the number of 
studies providing awareness on adherence. Focusing on AR, 
Hellings et al studied study on the patient’s perceived knowl-
edge level for treatment of AR. Another study investigated the 
patient’s willingness to adhere to prescribed therapy for AR 
[9, 10]. In 2014 Sher et al indicated the role of patient’s sat-
isfaction in medical adherence [11]. These are some of the 
limited numbers of studies relevant to this matter. 

Yet the methodology of our study differs from those at some 
point. In this paper, we used to the MMAS-8 scale which is the 
most commonly used system regarding medical adherence. 
The possible factors in the cultural setting were investigated 
and results were compared to MMAS-8 scores.

As expected, adherence problems most likely to occur in 
chronic diseases and AR is one of the most common one 
worldwide. As summarized in the ISAAC study the prevalence 
of AR in children range from 15% to 37% [12]. In the treatment 

of AR, ICS proved to be the mainstay pharmacotherapeutics 
to control the symptoms. Mometasone furoate is a safe agent 
among ICS for clinical use particularly in children [13]. In this 
study adherence levels of children with diagnosis of AR and 
administered with mometasone furoate were investigated.

The mean MMAS-8 score was 2.80 which can be interpreted 
as highly adherent and 71.51% of the answers were compat-
ible with adherence. The highest score for the non-adherent 
answers was for the question; “Taking medicine for everyday 
is a real inconvenience for some people. Do you ever fell has-
sled about sticking to your treatment plan?”. This is meaning 
that even the caregivers feel difficulty about the treatment 
they still adhere to the plan. There were 9 possible factors in 
our questionnaire that may affect the adherence and accord-
ing to the answers to those questions the caregivers rely on 
the medication and continue the treatment even they had 
side effects or did not seem to benefit from the therapy. When 
compared to the similar studies we can state that adults seem 
much more likely to adhere the therapy for their children than 
themselves.

The clinician must consider the demographic and socio-cultur-
al factors. One of the noteworthy subjects in this respect is the 
position of the father in the treatment plan. In our results, the 
higher number of dependent children had a significantly neg-
ative effect on adherence scores. Associated with this state-
ment it is important that the father should be involved in the 
therapy plan and back up the mother especially in countries 
like Turkey where the caregiver is usually the mother. Besides 
this we suggest to schedule the treatment plan in respect of 
daily activities of the children.

As a result the clinician must consider the factors which may 
lead to non-adherence while setting up a treatment plan. 
Thus, a few minutes with the patient regarding how important 
medical adherence will affect more than expected. Our study 
demonstrated some factors but larger study groups with lon-
ger follow-up periods are needed in further studies.

REFERENCES

1.	 Sherman J, Patel P, Hutson A, Chesrown S, et al. (2001). 
Adherence to oral montelukast and inhaled fluticasone 
in children with persistent asthma. Pharmacotherapy. 
21(12): 1464-1467.

2.	 Evans CD, Eurich DT, Remillard AJ, Shevchuk YM, et al. 
(2012). First-fill medication discontinuations and nonad-
herence to antihypertensive therapy: an observational 
study. Am J Hypertens. 25(2): 195-203.

3.	 Morisky DE, Green LW and Levine DM. (1986). Concur-
rent and predictive validity of a self-reported measure of 
medication adherence. Med Care. 24(1): 67-74.

https://www.ncbi.nlm.nih.gov/pubmed/11765298
https://www.ncbi.nlm.nih.gov/pubmed/11765298
https://www.ncbi.nlm.nih.gov/pubmed/11765298
https://www.ncbi.nlm.nih.gov/pubmed/11765298
https://www.ncbi.nlm.nih.gov/pubmed/22089108
https://www.ncbi.nlm.nih.gov/pubmed/22089108
https://www.ncbi.nlm.nih.gov/pubmed/22089108
https://www.ncbi.nlm.nih.gov/pubmed/22089108
https://www.ncbi.nlm.nih.gov/pubmed/3945130
https://www.ncbi.nlm.nih.gov/pubmed/3945130
https://www.ncbi.nlm.nih.gov/pubmed/3945130


www.mathewsopenaccess.com

4Citation: Acar M, Ocak E, Acar B and Kocaöz D. (2017). Medical Adherence to Intranasal Corticosteroids in Children: Related Factors in a 
Developing Country. M J Pedi. 1(1): 007.

4.	 Morisky DE, Ang A, Krousel, Wood M, et al. (2008). Pre-
dictive validity of a medication adherence measure in an 
outpatient setting. The Journal of Clinical Hypertension. 
10(5): 348-354.

5.	 Scadding GK, Durham SR, and Mirakian R. (2008). BASCI 
guidelines for the management of allergic and non-aller-
gic rhinitis. Clin exp allergy. 38(1): 19-42.

6.	 Oğuzülgen IK, Köktürk N, and Işikdoğan Z. (2014). Turkish 
validation study of Morisky 8-item medication adherence 
questionnaire (MMAS-8) in patients with asthma and 
chronic obstructive pulmonary disease. Tuberk Toraks. 
62(2): 101-107.

7.	 Abate ́ E. (2003). Adherence to Long-Term Therapies: Evi-
dence for Action. Geneva, Switzerland: World Health Or-
ganization. 

8.	 Christensen AJ. (2004). Patient adherence to medical 
treatment regimens: bridging the gap between behav-
ioral science and biomedicine. Current Perspectives In 
Psychology series. New Haven: Yale University Press.

9.	 Hellings PW, Dobbels F, Denhaerynck K, Piessens M, et al. 
(2012). Explorative study on patient’s perceived knowl-
edge level, expectations, preferences and fear of side ef-
fects for treatment for allergic rhinitis. Clin Transl Allergy. 
2(1): 9.

10.	 Mahadevia PJ, Shah S, Leibman C, Kleinman L, et al. 
(2001). patient preferences for sensory attributes of in-
tranasal corticosteroids and willingness to adhere to pre-
scribed therapy for allergic rhinitis: a conjoint analysis. 
Ann Allergy Asthma Immunol. 93(4): 345-350.

11.	 Sher ER and Ross JA. (2014). Intranasal corticosteroids: 
the role of patient preference and satisfaction. Allergy 
Asthma Proc. 35(1): 24-33.

12.	 Asher MI, Montefort S, Bjorksten B, Lai CK, et al. (2006). 
ISAAC Phase Three Study Group. Worldwide time trends 
in the prevalence of symptoms of asthma, allergic rhino-
conjunctivitis, and eczema in childhood: ISAAC phases 
one and three repeat multicountry cross-sectional sur-
veys. Lancet. 368(9537): 733-743. 

13.	 Derenforf H and Meltzer EO. (2008). Molecular and clini-
cal pharmacology of intranasal corticosteroids: clinical 
and therapeutic implications. Allergy. 63(10): 1292-1300.

https://www.ncbi.nlm.nih.gov/pubmed/18453793
https://www.ncbi.nlm.nih.gov/pubmed/18453793
https://www.ncbi.nlm.nih.gov/pubmed/18453793
https://www.ncbi.nlm.nih.gov/pubmed/18453793
https://www.ncbi.nlm.nih.gov/pubmed/18081563
https://www.ncbi.nlm.nih.gov/pubmed/18081563
https://www.ncbi.nlm.nih.gov/pubmed/18081563
https://www.ncbi.nlm.nih.gov/pubmed/25038378
https://www.ncbi.nlm.nih.gov/pubmed/25038378
https://www.ncbi.nlm.nih.gov/pubmed/25038378
https://www.ncbi.nlm.nih.gov/pubmed/25038378
https://www.ncbi.nlm.nih.gov/pubmed/25038378
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://www.who.int/chp/knowledge/publications/adherence_report/en/
http://trove.nla.gov.au/work/8387077?selectedversion=NBD25310695
http://trove.nla.gov.au/work/8387077?selectedversion=NBD25310695
http://trove.nla.gov.au/work/8387077?selectedversion=NBD25310695
http://trove.nla.gov.au/work/8387077?selectedversion=NBD25310695
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3447732/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3447732/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3447732/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3447732/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3447732/
https://www.ncbi.nlm.nih.gov/pubmed/15521370
https://www.ncbi.nlm.nih.gov/pubmed/15521370
https://www.ncbi.nlm.nih.gov/pubmed/15521370
https://www.ncbi.nlm.nih.gov/pubmed/15521370
https://www.ncbi.nlm.nih.gov/pubmed/15521370
https://www.ncbi.nlm.nih.gov/pubmed/24433594
https://www.ncbi.nlm.nih.gov/pubmed/24433594
https://www.ncbi.nlm.nih.gov/pubmed/24433594
https://www.ncbi.nlm.nih.gov/pubmed/16935684
https://www.ncbi.nlm.nih.gov/pubmed/16935684
https://www.ncbi.nlm.nih.gov/pubmed/16935684
https://www.ncbi.nlm.nih.gov/pubmed/16935684
https://www.ncbi.nlm.nih.gov/pubmed/16935684
https://www.ncbi.nlm.nih.gov/pubmed/16935684
https://www.ncbi.nlm.nih.gov/pubmed/18782107
https://www.ncbi.nlm.nih.gov/pubmed/18782107
https://www.ncbi.nlm.nih.gov/pubmed/18782107

