
On the other hand, adolescence is a critical period of 
life characterized by emotional distress (4). Consistently, 
prevalence, morbidity, and mortality are high among 
asthmatic adolescents, with higher exacerbation rates, 
hospitalization, and death than in younger children (5). 
Reported adherence to inhaled corticosteroids (preventer 
inhalers) in adolescents is poor, ranging from 25% to 35%, 
and associated with adverse outcomes, including death 
(4). Asthma exacerbations are effectively reduced when 
adherence to preventer inhalers is greater than 80% (6).

The poor adherence rates in adolescents with 
asthma can be attributed to the many developmental, 
psychosocial, and environmental changes across adoles-
cence. For example, in early adolescence (12-15 years), 
cognitive functioning shifts from concrete to abstract 
thinking, transitioning a simplified asthma perception 
into a more complex understanding of the illness (4). 
Adolescence is also characterized by increased atten-
tion to peer acceptance and desire for autonomy from 

Introduction

Adherence to medications is still a challenging 
issue in clinical practice (1). The World Health Or-
ganization defines adherence as “the extent to which a 
person’s behavior taking medication, following a diet, 
and/or executing lifestyle changes, corresponds with 
agreed recommendations from a health care provider.”

Adherence can be measured, and self-reported 
questionnaires are currently the most common and 
effective used tools (2). In this regard, Plaza and col-
leagues assessed adherence in 816 adult patients with 
asthma or COPD, combining the adherence test with 
inhalers (TAI) with pharmacy refill records (3). TAI 
test demonstrated a 58.1% non-adherence rate, and 
pharmacy refill recorded 28.6%; the combined meas-
ures showed a 64.6% rate. The concordance between 
tools was weak. Therefore, the authors suggested the 
concomitant use of both tests.
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Abstract. Background and aim Asthma control is the goal of the management, but some patients do not 
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high. After stratification per asthma control grade, adolescents with partly-controlled asthma had the highest 
scores for medium adherence (p=0.0017 and 0.049, respectively for MMAS-8 and TAI). Conclusions Ado-
lescents with asthma have poor adherence independently to the asthma control grade. This failure implicates 
that more attention should be paid to this issue in clinical practice. (www.actabiomedica.it)
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parents. Therefore, adolescents may conceal symp-
toms and dismiss medication to avoid embarrassment, 
stigma, or seeming different from their peers.

Moreover, asthma management pursues the tar-
get of optimally controlling asthma as recommended 
by the guidelines. However, unfortunately, despite the 
widespread dissemination of asthma guidelines, only 
half of the adolescents have well-controlled asthma 
(7). This failure depends on many factors, including, 
indeed, poor adherence. Based on this background, we 
evaluated the adherence grade in a group of adolescents 
with asthma, considering the asthma control grade.

Methods

This cross-sectional study included adolescents 
with asthma visited at a third-level pediatric clinic.

Inclusion criteria were: age between 12 and 18 years, 
both genders, and asthma diagnosis. Exclusion criteria 
were: current respiratory infections, severe chronic disor-
ders (e.g., metabolic disorders, autoimmunity, neuropsy-
chiatric diseases, cancer), and medications, including 
immune-suppressants, psychiatric drugs, chemotherapy, 
able to interfere with the interpretation of the results.

Demographic data, symptom perception assess-
ment by visual analogic scale (VAS), lung function, and 
asthma control test (ACT) were evaluated. The asthma 
control was assessed according to the global initiative 
for asthma (GINA) guidelines (www.ginasthma.org)

The internal ethics review Committee approved 
the study (code number: 22253/2017). Both the par-
ents signed informed consent. The study was con-
ducted before the COVID-19 pandemic as started in 
January 2019 and ended in June 2019.

Medication adherence was assessed by two ques-
tionnaires: the Morisky Medication Adherence Scale 
(MMAS-8) and TAI.

MMA-8 is a simple, reliable, and widely used 
instrument for determining adherence to prescribed 
medications; it includes eight questions (score range: 
0–8), with each item measuring a specific medica-
tion adherence behavior (8). The first seven items are 
Yes-or-No questions, and the last item has five op-
tions. Adherence levels of a high, medium, and low 
level are defined with MMAS-8 scores of 8 points,  
6 to <8 points, and <6 points, respectively.

The TAI is a validated self-report instrument  
designed to assess adherence to inhaler therapy (9). 
The TAI-10 includes ten patient-rated items with a 
total score ranging from 10 to 50; patients who scored 
<50 were classified as non-adherent.

Descriptive statistics of the study patients were 
firstly calculated; quantitative data were reported in 
terms of absolute frequencies and percentages; quan-
titative data were reported in terms of medians, first 
and third quartiles (1st – 3rd q). The normality of 
distributions was evaluated using the Shapiro-Wilk 
test. Quantitative data of three groups were ana-
lyzed using the non-parametric Analysis of Variance 
(Kruskal-Wallis test). Bonferroni's correction was 
used as a post-hoc test to avoid multiple comparisons 
error. All statistical tests were 2-sided, and a P value 
less than 0.05 was considered statistically significant. 
The statistical software “Statistica” (version 9, StatSoft 
Corporation, Tulsa, OK, USA) was used.

Results

This cross-sectional study consecutively enrolled 
87 adolescents (60 males, 27 females, median age 14.2 
years).

Table 1 shows the clinical outcomes. The sub-
jects were stratified into three subgroups consider-
ing the asthma control, such as well-controlled (48), 
partly-controlled (30), and uncontrolled (9).

Adolescents with uncontrolled asthma perceived 
more severe symptoms (p=0.002), had lower FEF25-75 
(i.e., an early marker of bronchial impairment) values 
and ACT scores (p=0.034 and <0.0001, respectively). As 
regards MMAS-8, 23 (26.6%) adolescents had low ad-
herence, 34 (39%) medium, and 30 (34.4%) high. Con-
cerning TAI, 34 (39%) had low adherence, 43 (49.5%) 
medium, and 10 (11.5%) high. Considering the asthma 
control grade, adolescents with partly-controlled asthma 
had the highest scores for medium adherence (p=0.0017 
and 0.049, respectively for MMAS-8 and TAI).

Discussion

These results underlined that the adolescents 
globally had poor adherence as only 34.4% (using the 
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Table 1. Comparison among the 3 groups of patients: well controlled, partially controlled and uncontrolled according to  
GINA guidelines.

Well controlled  
[N = 48]

Asthma control (GINA)  
Partly controlled  

[N = 30]
Uncontrolled  

[N = 9] ##P

Gender: Male, n/N (%) 33/48 (68.7 %) 22/30 (73.3 %) 5/9 (55.5 %) 0.59

Age (years) 14.8 [13 – 17] 14.5 [13.5 – 17.3] 14 [12.7 – 17.1] 0.85

VAS for asthma symptoms 9 [8 – 10] 8 [8 – 8] 7 [7 – 8] 0.002

FVC - at baseline (% pred.) 101.5 [93.7 – 109.5] 101.5 [91.2 – 108.7] 95 [82 – 96] 0.13

FEV1 - at baseline (% pred.) 97.5 [91.7 – 107.2] 101.5 [93.5 – 111.7] 90 [72 – 100] 0.05

FEV1/FVC - at baseline 83.4 [79.9 – 87.8] 87.6 [84.1 – 90.9] 83.7 [70 – 90.8] 0.10

FEF 25-75 - at baseline (% pred.) 89 [75.2 – 99.2] 99 [84.4 – 113.7] 87 [42 – 97] 0.034

Asthma Control Test (ACT) score 24 [23 – 25] 22 [21 – 22] 16 [15 – 17] < 0.0001

Level of adherence to treatment MMAS-8

MMAS-8 <6, low 16/48 (33 %) 5/30 (17 %) 2/9 (22 %) 0.2556

MMAS-8 6-8, medium 11/48 (23 %) 19/30 (63 %) 4/9 (44 %) 0.0017

MMAS-8 >8, high 21/48 (44 %) 6/30 (20 %) 3/9 (34 %) 0.0995

Level of adherence to treatment 10-item TAI

10-item TAI 10-45, low 17/48 (32 %) 13/30 (44 %) 4/9 (44.5 %) 0.7381

10-item TAI 46-49, medium 23/48 (48 %) 16/30 (53 %) 4/9 (44.5 %) 0.8537

10-item TAI 50, high 8/48 (20 %) 1/30 (3 %) 1/9 (11 %) 0.0491

Figures represent median values (unless otherwise specified) and figures in squared parentheses represent 1st and 3rd quartiles; figures in round paren-
theses represent column percentages; in bold significant p value

MMAS-8 tool) or 11.5% (using the TAI tool) presented 
high adherence scores. Surprisingly, adolescents with 
partly-controlled asthma displayed the lowest adher-
ence scores. As expected, subjects with well-controlled 
asthma had the highest adherence, even though the 
rates were unsatisfactory (44% considering MMAS-8 
and only 20% by TAI). Adolescents with uncontrolled 
asthma had an intermediate situation. This outcome 
could be consistent with asthma severity as patients 
experiencing bothersome symptoms tend to take the 
medicines more frequently. Probably, adolescents with 
partly-controlled asthma do not feel the need to take 
medicines correctly.

The current study provided interesting infor-
mation about the influence of asthma control grade 
on adherence. Unfortunately, the adherence rate re-
mains a critical issue in asthma management, mainly 
in adolescents. This fact represents the low effective-
ness of the current recommendations in asthma care 
(10). A recent meta-analysis explored the relevance 
of measuring adherence in adolescents and young 

adults with asthma (11). The study included 38 
retrospective studies. The primary outcome of this 
meta-analysis confirmed that subjects with good ad-
herence to asthma medications had less likely to ex-
perience asthma exacerbation. Namely, adolescence 
represents a recognized age period with an increased 
risk of increased asthma mortality rate (12). Asthma 
course, indeed, may significantly change during 
adolescence. Several factors may worsen asthma in 
adolescents, including anxiety, depression, obesity, 
puberty (mainly in females), smoking, poor symp-
tom recognition, and low adherence to treatment. 
In this regard, a European Academy of Allergy and 
Clinical Immunology task force provided a series 
of recommendations to adequately manage adoles-
cents during the transition period from adolescence 
to adulthood (13). In this context, adherence im-
provement represents a crucial factor in optimizing 
asthma care. Low adherence has been recognized as 
a relevant factor in adolescents with loss of asthma 
control over time (14).
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Also, the present findings were consistent with a 
very recent study conducted on adolescents and chil-
dren (15). The study included 134 subjects and aimed 
to evaluate the adherence to inhaled corticosteroids 
(ICS). Anxiety, depression, and low self-esteem were 
factors associated with non-adherence to treatment. 
After providing asthma education, ICS adherence and 
asthma control significantly improved. Another study 
demonstrated that using electronic reminders and in-
centives through an application coupled with an elec-
tronic monitoring device increased the adherence rate 
to asthma medications (16).

Therefore, adherence to prescribed treatments 
represents a critical issue in adolescents with asthma 
and deserves adequate attention in clinical practice, as 
underscored by the present study.

However, this study had some limitations, includ-
ing the cross-sectional design, the lack of biomarker 
assessment, and the limited number of subjects. Any-
way, the data were collected in a real-life setting, so the 
findings can mirror what happens in clinical practice.

In conclusion, adolescents with asthma have poor 
adherence independently to the asthma control grade. 
This failure implicates that more attention should be 
paid to this issue in daily practice.
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