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Abstract. – OBJECTIVE: This study aimed at 
assessing asthma control test (ACT score), quali-
ty of life (QOL), and pulmonary functions in asth-
matic children, and to see the correlations be-
tween ACT score, QOL, and pulmonary functions. 

PATIENTS AND METHODS: This cross-sec-
tional study was conducted at the departments of 
pediatrics and physiology, College of Medicine, 
King Saud University Medical City (KSUMC), Ri-
yadh, Saudi Arabia. A total of 109 (53 asthmatics 
and 56 controls) children (aged 6 to 13 years) 
of both genders were studied. All subjects un-
derwent clinical evaluation, 36-Item Short Form 
Survey (SF-36) for QOL, Spirometry, and cognitive 
assessment through mini mental state examina-
tion (MMSE). 

RESULTS: QOL showed significantly lower 
scores in asthmatic compared to non-asthmat-
ic children. The higher social functioning [SF] 
(p=0.0012) and less role limitation due to physical 
health [RLPH] (non-asthmatic patients had had 
higher physical functioning [PF] (p=0.0001), less 
energy/fatigue [EF] (p=0.0008=0.0068). On the op-
posite side, no significant difference was found 
regarding role limitations due to emotional prob-
lems [RLEP] (p=0.0644) and Emotional well-being 
[EW] (p=0.0758) between the two groups. A signif-
icant positive correlation was seen between QOL 
items and ACT score in PF (r=.535, p<0.01), less 
RLPH (r=.593, p<0.01), less FE (r=.379, p<0.01), 
higher EW (r=.310, p<0.05), and higher SF (r=.495, 
p<0.01). No significant correlation was found be-
tween body mass index (BMI) and lung functions 
in children with asthma. Interestingly, a positive 
correlation was found in asthmatic children be-
tween BMI and MMSE scores (r=.298, p=0.030).

CONCLUSIONS: Our study concluded that QOL 
in asthmatic patients was significantly lower than 
healthy subjects in terms of patient’s physical 
functioning and social life. However, the emotion-
al aspects of QOL were not significantly affected 
in asthmatic children.
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ity of life, Pulmonary function tests.

Introduction

Asthma is a condition with inflammation  of 
the air passages in the lungs in which sensitivity 
of the nerve endings in the airways is increased. 
During an acute attack of exacerbation, the air-
ways lumen narrows down and increases the work 
of breathing. Asthma can affect all age groups 
but often begins in early childhood. It is among 
the top of the chronic diseases affecting children 
worldwide1. According to the global estimate of 
asthma burden in 2014, there were about 334 mil-
lion people suffering from asthma. Asthma is still 
a common cause of death in many countries2,3. It 
is estimated that asthma accounts for about 1 in 
every 250 deaths worldwide2. On the other hand, 
the financial burden of asthma is substantial and 
about $56 billion was the expense of asthma in 
the US in 2009. In the Kingdom of Saudi Arabia, 
it is on the trend of diseases affecting more than 
two million Saudis4. Many research studies favor 
a link between a high body mass index (BMI) and 
obesity in asthmatics both in adult and pediatric 
populations. Obesity is defined as an abnormal or 
excessive fat accumulation that presents a great-
er risk to health. It is characterized by a system-
ic inflammatory state caused, at least, in part by 
different adipokines secreted by the adipose tis-
sue5. According to a WHO report in 2014 there 
were more than 1.9 billion adults who were over-
weight, and about 41 million children under the 
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age of 5 were overweight or obese. While in the 
eastern Mediterranean region from 1980 to 2013 
the largest increase in obesity rates was in Egypt, 
Saudi Arabia, Oman, and Bahrain for both men 
and women6. The incidence of obesity in adults, 
adolescents, and children is increasing at a rap-
id rate. Therefore, the comorbidities associated 
with obesity are also significantly increasing and 
include diabetes mellitus, hypertension, heart 
disease, stroke, cancer, and abnormalities in the 
endocrine and pulmonary systems. Prevalence 
of obesity has increased by 27.5% in adults and 
47.1% in children between 1980 and 2013 world-
wide. The population of obese people has risen 
from 857 million to 2.1 billion between 1980 and 
2013 in both developing and developed countries. 

Obesity can be assessed by BMI and more ac-
curately by body composition. Although, BMI is 
a simple tool to assess overweight and obesity in 
adults and children, but it is a poor indicator of 
adiposity and has a lot of limitations to determine 
the true estimate of adiposity. Bio-impedance 
analysis is a simple and more accurate method 
to assess adiposity. There are few data in liter-
ature showing the relationship of adiposity with 
control of asthma and its severity scores. To the 
best of our knowledge, no studies have examined 
an integrated relationship of body composition 
with pulmonary function tests (PFTs), quality of 
life (QOL), and asthma control test (ACT score) in 
asthmatic children. Therefore, we aimed to assess 
body fat percentage, pulmonary functions, QOL, 
and ACT score in asthmatic children. Moreover, 
we aimed to evaluate the correlation between pul-
monary functions, QOL, ACT score, and adiposi-
ty in children suffering from asthma.

Patients and Methods

This comparative cross-sectional study was 
carried out at the Departments of Physiology and 
Pediatrics, College of Medicine, King Saud Uni-
versity Medical City (KSUMC), Riyadh, Saudi 
Arabia from February 2017 to June 2017. A total 
of 109 children (53 asthmatics and 56 controls) 
with age range from 6 to 13 years of both genders 
were studied. The study population included 37 
males and 19 females in the control group, while 
37 males and 16 females in the asthmatic group. 
The subjects were recruited with the convenience 
sampling technique. For QOL assessment we 
used the Pediatric Asthma Quality of Life Ques-
tionnaire (PQOL)7, which was already translated 

and validated in the Arabic language by RAND 
health (36-Item Short Form Survey).

The Ethical approval was obtained for this 
study under the project number MB3 from the In-
stitutional Review Board (IRB) Committee of the 
College of Medicine (CMED) for research proj-
ects. This study was performed according to the 
principles of Helsinki Declaration.

Recruited patients were already diagnosed cases 
of asthma according to the American thoracic so-
ciety guidelines with a history of at least one-year 
duration and control subjects were age matched 
healthy children without any respiratory problems. 
We excluded all subjects with chronic disease, for 
example diabetes mellitus and hypertension, con-
genital anomalies, allergic rhinitis, chronic ob-
structive pulmonary disease, bronchiectasis, em-
physema, interstitial lung diseases, and tumors. We 
obtained informed consent from parents or relatives 
of all subjects. Detailed history was taken, and ACT 
score was calculated using a validated Arabic ver-
sion interview questionnaire7. We assessed QOL us-
ing PQOL inventory which included the domains of 
the energy/fatigue (EF), physical functioning (PF), 
role limitations due to emotional problems (RLEP), 
role limitations due to physical health (RLPH), 
emotional well-being (EW), and social functioning 
(SF)8. The subjects underwent height measurement. 
Then, body compositions assessment was analyzed 
by bioelectrical impedance analysis (BIA) using 
commercially available Body Composition Ana-
lyzer (TANITA Corporation, Tokyo, Japan, Type 
BC-418 MA). Spirometry and respiratory muscle 
strength recordings were obtained to evaluate the 
pulmonary functions. We measured them based on 
the American thoracic society guidelines9. 

We used spirodoc (Medical International Re-
search, 	MIR, Rome, Italy) for Spirometry and Mi-
cro Respiratory Pressure meter (MicroRPM, Lew-
iston, ME, USA) for respiratory muscle strength 
measurement10. Spirometer recorded forced vital 
capacity (FVC), forced expiratory volume in first 
second (FEV1), forced vital capacity (FVC), and 
forced expiratory volume in the first second ratio 
(FEV1/FVC), peak expiratory flow (PEF), forced 
expiratory flow 25 to 75% (FEF 25%-75%), and 
forced expiratory time (FET). We repeated the 
tests three times and the best record was included 
in the final results11. Moreover, we measured the 
respiratory muscles strength by measuring max-
imum inspiratory pressure (MIP) and maximum 
expiratory pressure (MEP), which are helpful to 
measure the weakness of the respiratory muscles 
and to determine its severity12,13.
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Statistical Analysis
Statistical analysis was performed using the 

Statistical Package for Social Science version 
(SPSS 21.0; IBM, Armonk, NY, USA). Numerical 
data was expressed as mean and standard devia-
tion (SD). The tests applied for Statistical analysis 
were independent Student’s t-test for normal dis-
tributed data and Mann-Whitney U test for data 
which was not following normal distribution. 
Pearson’s correlation coefficients and Spearman’s 
rank order correlations were used where required. 
p-value of <0.05 was considered statistically sig-
nificant.

Results

Table I shows the comparison of the clinical, 
demographic characteristics, and PFTs between 
control and asthmatics. The control subjects had 
significantly higher height (p=0.0045), weight 
(p=0.0082), and BMI (p=0.0338) compared to 
asthmatic subjects. There was no significant dif-
ference between gender distribution (p=0.6794), 
age (p=0.1036) and body fat % [BF%] (p=0.3941). 
The average ACT Score in asthmatic patients was 
21.3 ranging between 9 and 27 (Table II). About 
41 cases (78.84%) had ACT score of >19 which 
shows good control, while the remaining 11 cases 
(21.15%) had ACT score <19 demonstrating poor 
control. Comparison of MMSE and QOL param-
eters between the control and asthmatic children 
is shown in Table III. QOL showed significantly 
lower scores in asthmatic compared to non-asth-
matic children. The non-asthmatics had had higher 
physical functioning [PF] (p=0.0001), less energy/
fatigue [EF] (p=0.0008), higher social function-
ing [SF] (p=0.0012), and less role limitation due 
to physical health [RLPH] (p=0.0068). On the op-
posite side, no significant difference was found re-

garding role limitations due to emotional problems 
[RLEP] (p=0.0644) and emotional well-being 
[EW] (p=0.0758) between the two groups. 

Tables IV and V express the correlations be-
tween QOL, demographic characteristics, body 
composition analysis, and PFTs in asthmatic chil-
dren. The results revealed that ACT Score cor-
related positively with most of QOL items such 
as PF (r=.535, p<0.01), RLPH (r=.593, p<0.01), 
EF (r=.379, p<0.01), EW (r=.310, p<0.05), and SF 
(r=.495, p<0.01)]. We observed that body weight 
also showed positive correlations with FVC (r=.470, 
p<0.01), FEV1 (r=.313, p<0.05), PEF (r=.504, 
p<0.01), FEF 25%-75% (r=.372, p<0.01), MIP 
(r=.361, p<0.01) except higher FVC/FEV1 ratio was 
correlated negatively (r=-.301, p<0.05). BMI posi-
tively correlated with FVC (r=.328, p<0.05), FEV1 
(r=.314, p<0.05), PEF (r=.407, p<0.01), FEF 25%-
75% (r=.433, p<0.01), and MIP (r=.410, p<0.01).

Discussion

The present study shows an integrated rela-
tionship between body composition Pulmonary 
function tests (PFTs), Quality of life (QOL), and 
asthma control test (ACT score) in a group of 
children suffering from bronchial asthma. We 
observed significant differences in the QOL 
scores in different domains like PF, RLPH, SF, 
EF, and EW. Asthmatic children had lower scores 

Table I. Comparison of clinical, demographic characteristics, and PFTs between control and asthmatics.

Data are expressed as Mean±SD.

Variables	 Control (n=56)	 Asthmatics (n=53)	 p-value

Gender			 
    Male 74 (67.89 %)	 37 (66%)	 37 (69.81 %)	 0.6794
    Female 35 (32.11 %)	 19 (33.9%)	 16 (28.84 %)	
Age (years)	 9.07 ± 1.42	 8.58 ± 1.43	 0.1036
Height (meters)	 1.35 ± 0.13	 1.28 ± 0.14	 0.0045
Weight (kg)	 36.08 ± 12.92	 29.35 ± 13.16	 0.0082
Body fat % 	 21.78 ± 11.15	 20.06 ± 9.53	 0.3941
Body Mass Index (BMI)	 19.34 ± 5.63	 17.25 ± 4.42	 0.0338

Table II. Comparison of good and poor ACT score in all 
asthma patients.

Asthma Control Test Score

Mean ACT score (range) 	 21.3 (9-27)
Good control	 78.84% (41)
Poor control	 21.15% (11)
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in comparison with non-asthmatics in many do-
mains of QOL. The most significant differences 
were seen in PF, RLPH, and SF. Similar to our 
results Furtado et al14 reported that physical ac-
tivities were the most restricted activities in asth-
matic children. Interestingly we did not observe 
a significant difference in emotional well-being 
scores between healthy and asthmatic children. 
The reason for these results might be better hos-
pital care, free health facilities, combined fami-
ly system, and cultural practices of special care 
for sick people in Saudi communities. A similar 
report supporting this observation15 showed that 
increase in number of emergency department 
visits and timely effective use of reliever medi-
cations predicted better emotional quality of life 
scores not only for asthmatic children but also 
better physical quality of life scores for parents. 
Moreover, Padding et al16 conducted in asthmat-

ic children it has been observed that increase in 
awareness about the disease and counselling has 
reduced the emotional  burden  of participation 
in  asthma  research  and activities. Regarding 
MMSE scores asthmatic patients showed lower 
mean scores with a borderline p-value of 0.052, 
which may be due to better health care and fa-
cilities in Saudi Arabia. Another interesting 
observation was a positive correlation between 
BMI and MMSE scores in asthmatic children. 
Moreover, body fat percentage had a signifi-
cant positive correlation with the MMSE scores. 
Similar to our results Tikhonoff et al17 reported 
that higher BMI and particularly higher body fat 
mass were positively associated with better per-
formance at the cognitive tasks. On the contrary, 
Smith et al18 found that obese children have low-
er cognitive indices in comparison with children 
of ideal body weights.

Table III. Comparison of Mini Mental State Examination (MMSE) and QOL parameter scores between control and asthmatic 
children.

Variables	 Control	 Asthmatics	 p-value

Mini Mental State Examination	 26.78±2.95	 25.35±4.57	 0.0522
QOL Scores
Physical functioning	 977.68±78.85	 876.42±171.70	 0.0001
Role limitations due to physical health	 387.50±60.49	 332.08±136.96	 0.0068
Role limitations due to emotional problems	 291.07±34.52	 269.81±77.42	 0.0644
Energy/fatigue	 330.00±60.30	 283.77±78.75	 0.0008
Emotional well-being	 411.79±70.71	 384.15±89.56	 0.0758
Social functioning	 196.43±13.84	 180.66±32.93	 0.0012

Data are expressed as Mean±SD.

Abbreviations: Physical functioning (PF), role limitation due to physical health (RLPH), role limitation due emotional problems 
(RLEP), energy/fatigue (EF), emotional well-being (EW), social functioning (SF), total score (TS). **Correlation is significant 
at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).

Table IV. Correlation of demographic characteristics and PFTs with QOL parameters.

	 PF	 RLPH	 RLEP	 EF	 EW	 SF	 TS

Age	 -.005	 .059	 .197	 .072	 .286*	 .010	 .129
Wt	 .005	 .184	 .291*	 .018	 .200	 .176	 .193
BF%	 .028	 -.135	 .119	 -.018	 -.015	 -.015	 -.017
BMI	 .075	 .135	 .245	 .078	 .083	 .182	 .170
ACT score	 .535**	 .593**	 .224	 .379**	 .310*	 .495**	 .625**
Cognitive score	 -.090	 -.063	 .215	 .133	 .059	 -.032	 -.009
FVC	 -.021	 -.110	 -.104	 .225	 .492**	 .046	 .051
FEV1	 .043	 -.037	 -.059	 .119	 .083	 .026	 .016
FVC/FEV1	 .020	 -.065	 -.197	 .089	 .075	 .001	 -.037
PEF	 .068	 .037	 .144	 .109	 .229	 .065	 .134
FEF 25%-75%	 .145	 .120	 .131	 .262	 .245	 .111	 .205
FET	 .053	 .182	 .153	 -.057	 .010	 .141	 .137
MIP	 -.056	 -.082	 .028	 .188	 .204	 -.025	 -.003
MEP	 -.014	 -.313*	 -.156	 .174	 .205	 -.159	 -.118
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We did not find a significant correlation, in 
asthmatic children, between ACT score, PFTs, 
and adiposity indices. Although Karachaliou et 
al19 reported that the higher the BMI the more 
is odds ratio of asthma symptoms to be pres-
ent. Also, Manion et al13, concluded that obesity 
has a major effect on the asthma severity. Go-
mez-Llorente et al5, mentioned that obesity is 
linked significantly to asthma with more severe 
symptoms, destabilization or lack of asthma 
control, and worse QOL. On the other hand, we 
observed that there was a positive correlation be-
tween ACT score and QOL items, including PF, 
RLPH, FE, SF, and EW. Therefore, higher ACT 
scores, which are indicative of better control of 
asthma, predict a better QOL for asthmatic chil-
dren. According to Petsios et al12 asthma control 
is the most important factor positively affecting 
the QOL regardless other factors such as: gender, 
age, duration of treatment, and socioeconomic 
status. Ricci et al8 also demonstrated that asthma 
control plays a major role in improving different 
aspects of QOL. Children who had poor asthma 
control had significantly lower QOL scores. It is 
also reported that children with asthma have more 
school absentees than healthy children. Moreover, 
both undiagnosed and diagnosed asthma had a 
significant impact on the QOL of both children 
and their caregivers20. In addition, Furtado et al14 

found that children with controlled asthma had 
higher QOL scores compared to the uncontrolled. 

There was a positive correlation between body 
weight and limitations due to emotional problems. 
Moreover, age was positively correlated with emo-
tional well-being. The explanation might be that 
with age there would be more understanding of the 
disease as well as adaptation to it. Moreover, there 
was a positive correlation between FVC and emo-

tional wellbeing that may be attributed to good con-
trol of asthma. The lack of significant correlations 
with other parameters of Spirometry with other 
items of QOL need further studies and explora-
tion. In asthmatic children, ventilatory parameters 
showed a positive correlation of age with higher 
FVC, PEF, and MIP which is due to rapid growth at 
these ages. Also, weight and BMI showed positive 
correlations with FVC, FEV1, PEF, and FEF 25%-
75%. Similar results were reported by Yao et al21 
who suggested that their results were independent 
of atopic status. Kongkiattikul et al22 found a high 
prevalence (73%) of abnormal lung functions in 
obese children and adolescents. In addition, weight 
and BMI showed positive correlations with higher 
MIP, but Rosa et al23 observed that overweight and 
obese children had lower MIP values. On the other 
hand, higher FVC/FEV1 ratio correlated negatively 
with weight, as reported by Davidson et al24 that 
obese participants had the lowest FEV1/FVC ratio. 
Forno et al25 also reported a significant decrease 
of FEF 25-75% and FEV1/FVC ratio in obese asth-
matic children. 

Poorly controlled  asthma  not only impairs 
health-related quality of life in children, but also 
QOL of their caregivers. Therefore, proper treat-
ment and management to improve symptom con-
trol may reduce both humanistic and economic 
burdens in asthmatic children and their parents26. 
We also observed that BF% positively correlated 
with higher PEF, FEF 25%-75%, MIP, and MEP 
showing better respiratory functions in children 
with higher BF%. There was a positive correla-
tion in our study between MMSE and BMI. Previ-
ous reports support our data that greater adiposity 
predicted higher cognitive ability. These associ-
ations are only partly explained by better so-
cio-economic factors. Moreover, better nutrition 

Table V. Correlations between demographic characteristics, spirometry parameters, and respiratory muscle strength. 

Abbreviations: Forced vital capacity (FVC), Forced expiratory volume in first second (FEV1), Forced vital capacity (FVC) & 
Forced expiratory volume in first second ratio (FEV1/FVC), Peak expiratory flow (PEF), Forced expiratory flow 25 to 75% 
(FEF 25%-75%), Forced expiratory time (FET), Maximum inspiratory pressure (MIP), Maximum expiratory pressure (MEP). 
**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).

			   FEV1/		  FEF			 
	 FVC	 FEV1	 FVC Ratio	 PEF	 25%-75%	 FET	 MIP	 MEP

Age	 .400**	 .263	 -.218	 .515**	 .268	 .103	 .338*	 .264
Weight	 .470**	 .313*	 -.301*	 .504**	 .372**	 .213	 .361**	 .169
BF%	 .248	 .210	 -.107	 .325*	 .402**	 .037	 .302*	 .287*
BMI	 .328*	 .314*	 -.194	 .407**	 .433**	 .100	 .410**	 .233
ACT score	 ..070	 -.106	 -.025	 .150	 .149	 .114	 .048	 -.101
Cognitive score	 -.165	 -.116	 -.219	 .268	 .110	 -.093	 .059	 .098
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is associated with better cognitive functions and 
inverse associations between adiposity and cogni-
tive function in high-income countries reflect the 
confounding effect of socio-economic factors27.

The limitations of our study are its cross-sec-
tional design and relatively small sample size. 
More research studies at larger scale and with 
prospective designs are required to evaluate the 
QOL in asthmatic patients in addition to current 
management plans.

Conclusions

Our study showed that QOL in asthmatic chil-
dren was significantly poor compared to healthy 
children in the domains of physical functioning 
and social life. However, the emotional aspects 
of QOL were not significantly affected in asth-
matic children. Moreover, fatigability scores were 
higher in asthmatic children which might be due 
to the compromised functions of their respiratory 
system.

Recommendations 
Long term prospective trials at large scale are needed to 
confirm the true relationship between the Asthma Control 
test score with Spirometry parameters, QOL and adiposity 
indices in asthmatic children. 
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