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Abstract

Objective: to assess medication adherence and quality of life (QoL) in children with asthma,
to plan and implement an intervention to evaluate the outcome of patient centered care.
Method: An interventional study was conducted on 82 children with asthma attending pediatric
outpatient chest clinic at Zagazig University Hospitals. They were assigned into experimental
or control groups randomly (41 patients in each). All patients, at first visit and after three
months underwent assessment of medication adherence, inhaler technique and QoL,
determination of asthma symptoms control and measuring pulmonary function. Experimental
group only was subjected to face-to-face tailored patient education for about thirty minutes and
follow-up visits every two weeks. Control group was subjected to routine clinical consultation
Results: There was a highly significant improvement in all assessed variables among
intervention group when compared with control group including QoL. The Experimental group
had high medication adherence, accurate inhaler technique and, which were associated with
well-controlled asthma. Conclusion: patient centered care approach to children with asthma
and their caregivers could result in improving asthma outcomes in terms of medication
adherence, asthma control and QoL.
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Introduction

Bronchial asthma is a chronic disease which
is characterized by variability of its
respiratory symptoms in frequency and
intensity, with variable expiratory airflow
restriction, chronic air passages
inflammation is usually considered.! It
affects all ages but usually occurs early in
childhood and it is the most common
respiratory disease among children
, affecting 10% to 15% of them.? Asthma is
a major cause of pediatric hospital
admissions and emergency department
(ED) visits.? Its prevalence among Egyptian
children was 7.7% as demonstrated by
study used questionnaire diagnosed
asthma.*

Person-centered care is not just about
giving patients whatever they want or
providing information. It is considering
patient’s desires, values, family situations,
social circumstances and lifestyles; seeing
the person as an individual, and working
together to plan, deliver and evaluate health
service.®

Patient education is one of the pillars for
proper asthma management.® People living
with asthma have to accommodate their
long-term condition within the context of
their daily life. They may need to remember
to use regular medication, to keep a supply
of inhalers, avoid their triggers where
possible, cope with the variability of asthma
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Table (1): Comparison between the two studied groups regarding gender and age:

Experimental Control
Medication adherence group group X? P
N % N %
Gender:
e Male 20 48.8 17 415 0.44 0.51 (NS)
e female 21 51.2 24 58.5 '
Age group
e < 7yearsold 14 34.1 22 53.7 0.08 (NS)
e >7yearsold 27 65.9 19 463 317

NS statistically non-significant

and the impact they have on their and their
family’s lifestyle. They have to recognize
when their asthma is deteriorating and make
decisions about when to adjust their
medication, when to use emergency
treatment and when to seek professional
help.’

The main objective of this study is to assess
medication adherence and QoL of children
with asthma, to plan and implement patient
centered care approach on them and to
evaluate the outcome of implementation of
patient centered care.

Method

Study  setting and  design:  This
interventional study was conducted during
the period from December 2017 to May
2018 in pediatric pulmonology outpatient
clinic at Zagazig University hospitals,
which was selected due to high attendance
rate of children with asthma and better
quality of care on hands of professional
physicians with availability of getting
repeated follow-up visits.

Study population and sample size:
Assuming that knowledge about inhalation
technique has changed from 15.4% to
46.2% in asthmatic patients after patient
education ®, sample size was calculated to
be 82 asthmatic children; half of them as
intervention group and the other half as
control group, using EPI INFO at power
80% and C.195% .

Inclusion criteria: Children with asthma
(from 1 to 18 years old) attend pediatric
pulmonology outpatient clinic at Zagazig
university hospitals regardless of their
asthma condition.

Exclusion criteria: Patients having other
lung co-morbidities, including congenital
(e.g., cystic fibrosis) and airway infections;
patient with complication including; heart
failure (cor-pulmonale) or associated with
congenital heart disease.

Sampling technique: A systematic random
sampling technique was adopted for
selection of cases. As the average
attendance of asthmatic children is 21
children/day and sample size of three
children/day was needed, so each seventh
child starting from random number selected
out of first seven numbers was chosen in the
sample. Because asthmatic children might
attend for follow up visits, if the child was
repeated, the next child would be chosen
instead of him or her. Cases were
alternatively divided into two equal groups
(intervention and control).

Study tools: (1) Eight items morisky
medication adherence scale (MMAS-8): This
scale consists of eight questions, first seven
items having a dichotomous answer (yes/no)
where yes=1 indicating non adherent behavior
and no=0 indicating adherent behavior. For
item 8, a patient or his family can choose an
answer on 5 points likert scale, expressing how
often happens that a patient does not take his
medications. Cut-off values for categorizing
patients as having a high, medium or low.° The
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Table (2): Comparison between medication adherence, level of asthma symptom control and
accuracy of inhaler technique of the two studied groups before and after intervention:

Experimental group

Control group

Medication adherence X2 P
N % N %
Before intervention:
= High 1 2.4 2 49
= Medium 6 14.6 8 195 0.76 0.7 (NS)
= Low 34 82.9 31 75.6
After intervention:
= High 21~ 51.2 2 49
= Medium 15 36.6 10 244 336 <0.001(HS)
= Low 5 12.2 29 70.7
P (McNemar test) <0.001 (HS) 0.32 (NS)
Before intervention:
= well controlled 1 2.4 1 2.4
= Partially controlled 15 36.6 13 31.7 0.22 0.89 (NS)
= Un controlled 25 61 27 65.9
After intervention:
= Well controlled 27 65.9 9 22
= Partially controlled 12 29.3 14 34.1 2195 <0.001(HS)
= Un controlled 2 49 18 43.9
P (McNemar test) <0.001 (HS) 0.03 (S)
Inhaler technigue
Before intervention:
= accurate 8 19.5 4 9.8
= jnaccurate 33 80.5 37 90.2 Fisher 0.2 (NS)
After intervention:
= accurate 27 65.9 14 341 (x® 0.004 (S)
= jnaccurate 14 34.1 27 65.9 8.2
P (McNemar test) 0.023 (S) 0.003 (S)

S statistically significant HS statistically highly significant NS statistically non-significant

MMAS-8 is valid for assessing medication
adherence in  patients with  asthma.l?
Validation of the questionnaire was made as
follows: the questionnaire was translated
using a back-translation technique. (2)
Pediatric asthma quality of life
guestionnaire  (PAQLQ) has been
validated for use among children between
the ages of 7 and 17 years, it included 23
items in three domains (5 questions of
activity limitation domain, 10 questions of
symptoms domain and 8 questions
emotional function domain).!! (3) Pediatric
asthma caregiver’s quality of life
questionnaire (PACQLQ) was used for
guardian of children with asthma between

1-7 years it included 13 items. Four items
concern activity limitation and nine concern
emotional function. Responses to each item
in the PACQLQ are given on a 7-point
likert scale where 1 represents severe

impairment and 7  represents no
impairment. The questionnaire  asks
caregivers to  recall impairments

experienced during the previous week.'? (4)
Checklist for inhaler technique: The
patients were asked to show how they use
their inhaler and check their technique
against the checklist for that type most
commonly used inhalers are pressurized
metered dose inhalers with spacer and dry
powder inhalers. Optimal technique was
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Table (3): Percentage of change of lung function parameters of studied groups:

Percentage of change Experimental group  Control group Z P
FEV:: Mean +SD 30.1 3.7
Range 45-65.4 5.1-12.4 -5.58 <0.001 (HS)
PEF: Median 56.9 18.6
Range 18.7 -121.7 1.2-449 -3.25 0.001 (HS)

S statistically significant HS statistically highly significant NS statistically non-significant Z Mann Whitney test
Forced Expiratory Volume in the first second (FEV), Peak Expiratory Flow (PEF)

defined as successful execution of each step
on the checklist without errors.®® (5) GINA
guidelines for determining the level of
asthma symptoms control: To assess
symptoms control the following was asked
about over the past four weeks: frequency
of daytime and nighttime asthma
symptoms, reliever use for relief of
symptoms and activity limitation. Levels of
asthma related symptoms were classified as
well controlled if none of these are present,
partly controlled if 1 or 2 of these are
present and uncontrolled if 3 or 4 of these
are present .Children who are five years or
younger varies within each category.'* (6)
Pulmonary  function test (PFT):
Pulmonary function was assessed with the
use of digital spirometer (Viasys Health
care GmbH leibnizstrasse D-97204
Hoechberg, Germany) at the initial
interview and three months later.

Forced Vital Capacity (FVC), Forced
Expiratory Volume in the first second
(FEVy), ratio of FEV1i/FVC, and Peak
Expiratory Flow (PEF) were recorded. All
parameters are expressed as a percentage of
predicted values for age, gender, and
height.'® Results of PFT are not reliable in
patients younger than five years who are
unable to perform the conventional
spirometry maneuver, so children > 6 years
only had done PFT. In asthma, lung
function may vary between completely
normal and severely obstructed in the same
patient. Poorly controlled asthma is
associated with greater variability in lung
function than well controlled asthma.'*

Operational design

Pilot study: Before starting to collect the
data, a pilot study was conducted on 10 %
of the sample size to test the feasibility of
the study, as well as the clarity of the tools
and to estimate the time needed to fill each
questionnaire. The pilot study findings
showed that the interviewing questionnaires
were clear and relevant. No modification
was done.

Field work: First visit: (A) For control
and Experimental groups: the following
data was collected; personal history, history
of present illness, other diseases or
associated co-morbidities, past history of
daily activities, frequency of daytime
symptoms and nocturnal awakening,
number and forms of medication used,
regularity of asthma medication use,
inhalation technique and Family history of
asthma or atopy. Clinical examination was
done for each child to exclude asthma
exacerbation at time of interview.
Assessment of socioeconomic status by EI-
Gilany et.al'® questionnaire and filling
pretest questionnaires (MMAS-8 and
PAQLQ or PACQLQ) for each patient with
his or her caregiver. Each questionnaire
took about 15 minutes to be filled.
Determining level of asthma symptom
control. Checking correctness of inhaler
technique. PFT was agreed to be done in
children>6 years. (B) Tailored patient
education for each patient and his or her
caregiver (for experimental group only):
The educational sessions, each lasted for
about 40 minutes, were conducted at the
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Table (4): Comparison of pretest and posttest pediatric asthma quality of life questionnaire scores

of studied participants > 7 years:

Experimental group
(n=27)

Control group

(n=19) Test P

Vel Mean + SD Range

Mean+SD Range

Activity limitation

domain:

Pre test 28+1.1 1-3 2.1 +£0.87 1-3 (2)-15 0.1 (NS)
Post test 56+1.1 2.2-68 18+0.55 1-24 (tH14.2 <0.001(HS)
P value <0.001 (HS) 0.03 (S)

Symptoms

domain:

Pre test 28+1.1 1.3-4.4 29+1.2 11-4 (2)-0.3 0.8 (NS)
Post test 55+0.9 3-6.6 28+094 1.8-4.2 () 9.9 <0.001 (HS)
P value < 0.001 (HS) 0.7 (NS)

Emotions domain:

Pre test 2.6 +0.88 1-44 2.6 +0.52 1.75-3 (2) -0.06 0.9 (NS)
Post test 57+1.2 24-7 25+0.79 15-3.7 (t) 10.3 <0.001(HS)
P value < 0.001 (HS) 0.5 (NS)

Total PAQLQ:

Pre test 2.7+0.95 1.1-404 26+0.8 1.3-3.2 (2)-14 0.1 (NS)
Post test 5.6 £ 0.96 26-64 25+077 15-36 (H11.7 <0.001 (HS)
P value < 0.001 (HS) 0.3 (NS)

S statistically significant HS statistically highly significant NS statistically non-significant Z Mann Whitney test
t independent sample t test PAQLQ pediatric asthma quality of life questionnaire

pediatric chest outpatient clinic at Zagazig
University Hospitals The educational
sessions were held in the form of personal
interview and one to one discussion u,
included  information  about:  basic
knowledge about bronchial asthma
(definition, causes including triggers,
symptoms, preventive measures, advantage
of inhaler use), what define well-controlled
bronchial asthma and the patient’s current
level of control, role of medication,
importance of asthma action plan that help
patient to quickly recognize and cope with
early warning signs of an asthma attack, the
appropriate use of metered dose inhaler
with spacer or dry powder inhaler according
to need, and regular review by a clinician of
the status of the patient’s bronchial asthma
control. A printed material was given to

each patients including all information thy
received in the personal interview. For
experimental group only, follow up visits
were held every two weeks for three months
through personal interview or telephone
calls during these visits we revise the
message, and inhaler technique.

Last visit: After three months from the
first visit for experimental group and
control group. (1) Filling the posttest
questionnaires. (2) Reassessment of level of
asthma symptoms control. (3) Rechecking
the inhaler technique. (4) Repeating PFT for
those >6 years.

Administrative and ethical design and
approval: The study protocol was
approved from the ethical committee at
Faculty of Medicine Zagazig University
and IRB “institutional review board”. An

Table (5): Comparison of pretest and posttest pediatric asthma caregiver’s quality of life
guestionnaire scores of the guardian of studied participants between 1-7 years:

Experimental group

Control group

Mean+SD Range

Test P

Mean = SD Range
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Activity limitation

domain:

Pre test 25+0.78 1.7-3.7 2.9+0.89 1.7-4 (t)1.49 0.15(NS)
Post test 55+0.9 3.7-6.5 41+18 1.7-6 (2)-2.4 0.02 (S)
P value <0.001 (HS) < 0.001 (HS)

Emotions domain:

Pre test 1.2+0.16 1-1.44 1.2+£0.2 0.9-1.7 (t) 0.45 0.6 (NS)
Post test 53+19 1-6.5 27+16 1-54 (2)-3.3 0.001(HS)
P value < 0.001 (HS) <0.001 (HS)

Total PACQLQ:

Pre test 1.6+0.3 14-2.1 1.7 £0.25 1.2-21 1.3 0.2 (NS)
Post test 53+15 1.8-6.5 31+1.2 2.1-5.3 (2)-3.3 0.001(HS)
P value <0.001 (HS) <0.001 (HS)

S statistically significant HS statistically highly significant NS statistically non-significant Z mann
whitney test t independent sample t test PAQLQ pediatric asthma quality of life questionnaire

official permission was obtained from the
Family Medicine department at Faculty of
Medicine  Zagazig  University. The
necessary official permissions to carry out
the study were obtained from the heads of
the pediatric department and the pediatric
pulmonology clinic at Zagazig University
Hospitals. The objectives of this study were
explained to them to ensure their
cooperation. An informed consent was
obtained from all participants and their
caregivers in  this  study.  Strict
confidentiality was reassured.

Statistical analysis:

The collected data were coded, entered,
presented and analyzed by computer using
a data base software program, Statistical
Package for Social Science (SPSS) version
22. Quantitative variables were expressed
as the mean + standard deviation (SD) and
range, and the categorical variables were
expressed as a number and percentage. For
quantitative variables, independent samples
t-test (t) was used to compare means of two
groups while Mann Whitney U test was
used for non-normally distributed data.
Paired sample t-test was used for detection
of difference in the same group before and
after intervention of normally distributed
data, while Wilcoxon signed ranks test was
used for non-normally distributed data.
Percent change was calculated by the

following equation  [(post-intervention
value-pre intervention value)*100/pre-
intervention value*100]. For categorical
variables, Chi square (X?) and Fisher's exact
tests were used to compare the two studied
groups. MC 'Nemar test was used for
detection of difference in the same group
before and after intervention for qualitative
data when appropriate. P value <0.05 was
considered statistically significant (S).

Results

Demographic characteristics of the studied
groups: There was statistically non-
significant difference between the studied
groups regarding age or gender. Female
represented (58.5% in experimental group
versus 51.2 % among control group). About
66% of patients within experimental group
were more than or equal 7 years old for
46.3% within control group (table 1)

Medication adherence in the studied groups
before and after intervention: There was
statistically  non-significant  difference
between experimental and control groups
regarding adherence to asthma medication
before intervention while there was highly
statistical significant difference between
them after intervention where the largest
percentage of experimental group were
highly adherent to asthma medication.
Within each group, there was highly
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statistical significant improvement among
experimental group after intervention while
there was no statistically significant
improvement among control group (table
2).

Level of asthma symptom control and
accuracy of inhaler technique: There was
statistically  non-significant  difference
between experimental and control groups
regarding level of asthma symptom control
or accuracy of inhaler technique before
intervention while there was highly
statistical significant difference between
them after intervention where the largest
percentage of experimental group had their
symptoms well controlled to asthma
medication and use their inhalers
accurately. Within each group, there was
statistical significant improvement over
time (table 2).

Pulmonary function test in the studied
groups before and after intervention: There
was highly statistically  significant
improvement among experimental group
when compared with control group
regarding percentage of change of values of
lung function parameters (table 3).

QoL in in the studied groups before and
after intervention: In either patient reported
(PAQLQ) or caregivers' reported one, there
were no statistically significant differences
between experimental group and control
group when comparable regarding all sub-
categories and total PAQLQ pretest scores
while there were highly statistical
significant  differences between them
regarding posttest scores where higher
scores were among experimental group. On
comparing change in total score, only
experimental group showed highly
statistically significant improvement (table
4 &5).

Discussion

Asthma is considered the third leading
cause of hospitalization among children

under the age of 15 and one of the
prominent causes of absenteeism from
school.’

To our knowledge, it is the first study in
Egypt aimed to evaluate the role of patient
centered care in improving outcome of
children with asthma in terms of symptom
control, pulmonary function test and QoL.
As regard adherence to asthma medication,
it was demonstrated that 82.9% and 75.6%
in experimental and control groups
respectively were low adherent to asthma
medication at the start of the study. This is
mainly due to poor knowledge about
asthma and fear of caregivers from side
effects of drugs.

Medication adherence was poor in patients
with asthma ranging from 30-70%.% 182
Within experimental group, there was a
highly significant improvement in patients’
adherence to treatment where 51.2% of
experimental group were highly adherent.
However, most of control group (70.7%)
shown low level of adherence.

Other studies reported that patients
educated about asthma were less likely to
stop their therapy when symptoms get
better and uncontrolled asthma was
associated with poor education about
asthma and/or medication use.?*%
Regarding lung function parameters in
experimental group, median percentage of
PEF change was 56.9 and 18.6 among
experimental and  control  groups
respectively (p<0.05).

These results were in agreement with
Denise et al. ® and who reported that lung
function parameters were improved after
asthma education.

These findings were also supported by
results of similar study done on adult
patients which revealed that there was
significant increase in average values of
lung function indices FEVi, FEV1/FVC,
PEF among experimental group when
compared with values of first session. A
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similar finding was obtained in the control
group except from average FEV1/FVC. In
the last session experimental group had
significantly higher wvalues than control
group.®

In contrast with ours, previous studies
revealed that there was no significant effect
of asthma education on pulmonary function
indices such as PEF and FEV.25%
Regarding correctness of inhaler technique,
the largest proportion of patients showed
incorrect inhaler technique (80.5%, 90.2%)
among experimental and control group
respectively at first session. Yet, after the
intervention, the proportion of patients
perform correct inhaler technique increased
from 19.5% to 65.9% and this improvement
was significantly higher than control group.
Denise et al. ® stated that there was a
significant  improvement of inhaler
technique after education in different
published studies which concluded that an
incorrect inhalation technique identified
during the first evaluation was predictive of
a favorable response to the educational
intervention.

The key issue of asthma management is to
train patients face-to-face and to verify the
correct inhalation maneuver.?’-28

Giraud et al.?® found that checking and
correcting inhaler technique lead to
improved asthma control.

Regarding asthma control at the end of this
study, it was found that experimental group
significantly improved when compared
with  control group where among
experimental group 65.9% became well
controlled asthma and only 4.9% still had
uncontrolled asthma while among control
group 12.2% only were well controlled and
46.3% were uncontrolled. In various
studies, asthma symptoms control was
significantly higher than those in control
group.24 3031

There was non-significant difference
between group subjected to patient

education and usual care regarding asthma
control in different studies.?® 32

Regarding QoL of children with asthma and
their caregivers before intervention among
experimental and control groups, it was
found that the scores of PAQLQ were low
in the overall score and all its subcategories
(activity  limitation, symptoms and
emotions) scores where limited activities is
the  most  distressing  dimension.
Furthermore, PACQLQ scores were low in
its overall scores and sub dimensions scores
(activity limitation and emotions) where
emotions of caregivers appears to be most
affected.

This approved that asthma puts a serious
burden on children’s HRQL and their
families. Asthma may worsen the ability of
children to carry out daily activities, as well
as leading to difficulties in communication,
school absenteeism and financial burden on
the family.

Previous studies, in Egypt, concluded that
childhood asthma significantly impairs
QoL of the affected children and their
primary caregivers.333¢

There is general agreement that asthma
causes poor QoL. Asthma education
increases disease knowledge, medication
adherence and enhances skills for
prevention and self-management,
consequently improves the patients’ QoL
which is principle goal of asthma
management.

QoL was significantly improved among
patients  within  experimental  group
compared to control group after
intervention in agreement with the study by
Yilmaz and Cinar.?*

In former study, the children absenteeism
from school or kindergarten in the
experimental group after education was
significantly less than before education,
while in the control group no significant
difference was found at the beginning and
the end of the study.?
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Various studies proved that asthma care
education program was effective in
improving parent reported provider
communication skills, the number of days
affected by asthma symptoms, and asthma
health care use.3 2 30-3L.37

It is worth noting that some variables
showed also significant change
(improvement in certain QoL domains,
asthma control and accuracy of inhaler
technique) in control group yet this occurs
to a lesser extent than improvement among
experimental group. This denotes that
classic consultation is not invaluable but
patient centered approach is superior to it in
all studied domains.

This study had some strength points
represented in presence of control group to
clarify the impact of our intervention,
randomized distribution of included
participants between experimental and
control groups, conducting tailored patient
education covering different aspects
according to patients” needs that determined
before intervention and evaluating the
program by measuring all variables after
intervention.

Yet, this study had some limitation
including short period of the study and
being conducted at one outpatient clinic.

Conclusion

By the end of this study, we concluded that
patient centered approach can improve
outcome of children with asthma in levels
out of comparison with classic consultation
including medication adherence, level of
asthma control, pulmonary function test and
QoL. We recommended that all patients
should receive asthma education routinely
with clinical care and the researchers must
do similar studies on a larger sample of
children and longer duration at different
areas of care like inpatient, ED and primary
health units.

Conflict of interest: the authors declared no
conflict of interest.
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