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Abstract 

 
Introduction. In order to improve asthma control, in the 

last decades an emphasis has been put on the assess-

ment of quality of life (QL). The aim of the study was 

to assess the role of the Pediatric Asthma Quality of 

Life Questionnaire (PAQLQ) in order to assess the QL 

as a marker of clinical stability in asthmatic children. 

Methods. A total of 64 asthmatic children aged 7-17 

years treated in an outpatient/hospital facility within 

the University Children’s Hospital in Skopje during 2 

years were investigated. The children were assessed 3 

times during a period of 3 months. To assess the as-

thma control the Clinical Stability Score (CSS) was used, 

and for the assessment of the QL the Macedonian ver-

sion of the PAQLQ from Elizabeth Juniper was used, 

consisting of 23 questions organized into three domains: 

symptoms, activities, and emotions. The data were sta-

tistically analyzed using Statistica for Windows, ver-

sion 7.0 and SPSS 14. 

Results. An increase in the average values of the PAQLQ 

scores was established, which means better control of 

asthma by the end of the 3-month follow-up. There was 

no statistically significant difference in the QL changes 

and the age of asthmatic children regarding all three do-

mains and the overall score. Better PAQLQ scores were 

detected in children with better CSS. A significant impro-

vement of all the PAQLQ scores in the case of begi-

nning the inhaled corticosteroid therapy during the study 

was found. According to CSS, all of the children were 

classified as stable (good QL) at the end of the study 

compared to 78% stability at the beginning of the study. 

Conclusions. The Macedonian version of the PAQLQ 

can be used for assessment of the effects of anti-infla-

mmatory therapy and for attainment of complete asthma 

control in children between 7 and 17 years of age.   
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Introduction 
 

Asthma, as the most common chronic disease in chil- 
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dren, could disturb patient’s physical, emotional and 

social well-being. The aims of asthma management are 

not only elimination of the symptoms and exacerbation, 

normalization of the lung function, minimal side effects 

of the therapy, but also to improve quality of life [1]. 

World Health Organization (WHO) in 1993 defined QL 

as individual perception of life position, in the context 

of cultural value systems in which the individual lives, 

and in relation to individual’s aims, expectations and 

standards [2]. Health-related quality of life (HRQL) as 

a component of overall quality of life is defined as a sub-

jective assessment of the health, and usually expressed 

as discrepancy between what the patient wants and what 

the patient can do [3].   

Clinical representation, lung function and variable bron-

chial hyperreactivity correlate with pathophysiological 

mechanisms of the asthma, and their monitoring is 

essential for assessment of the severity of the disease 

and the effects of anti-inflammatory therapy. However, 

conventional clinical measures cannot assess how the 

child feels and how the child functions in everyday life 

[4,5]. Children are distressed by the symptoms themsel-

ves, but also by any limitations in the activities and 

social life, which leads to emotional impairments [6].  

QL in children with asthma is consequential to achieved 

control, assessed by the doctor by the frequency and the 

severity of clinical symptoms, lung activity and function 

[1]. Pediatric quality of life questionnaire (PAQLQ) is 

used for upgrade of disease control assessment and for 

assessment of psychosocial life of the patient [7]. 

The aim of the study was to assess the role of the Pediat-

ric Asthma Quality of Life Questionnaire (PAQLQ) in 

order to assess the QL as a marker of clinical stability 

in asthmatic school children.   

 

Material and methods 
 

A total of 64 asthmatic children aged 7-17 years, Mace-

donian being their native language, with asthma (de-

fined by GINA) (8, 9) were randomly selected during 

treatment in an outpatient/hospital facility within the 

University Children’s Hospital in Skopje during a 

period of 2 years. Before enrollment, parents were as-

ked for their informed consent. Exclusion criteria were 

clinically manifested diseases (other than asthma and 

allergic rhinitis) which can affect HRQL, such as acute 

upper and lower respiratory tract infection within 4 weeks 
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before or during the study or use of any other medi-

cation (antibiotics, mucolitics) except therapy for asthma 

(corticosteroids, bronchodilatators, immunomodulators, 

antihistamines). 

The study was a prospective one, and patients were 

assessed 3 times, at the beginning (after 7 running days), 

after 1 month and at the end (after 3 months). The pa-

tients were divided into 3 age groups: 7-10 years, 11-14 

years and 15-17. At enrollment they received asthma diary 

and mini-Wright peak flowmeter (PEFM), and instructions 

how to record their symptoms, how to use brochodila-

tator and how to use PEFM. One week before each fo-

llow-up clinical visit, peak expiratory flow rates were 

measured 3 times each morning and evening before 

taking any medicine, and the highest one was regis-

tered, nearest to the predicted value for sex and age. 

Asthma diary is a tool based on the asthma control ques-

tionnaire by Juniper [10]. It follows daytime symptoms 

(recorded at bedtime), incidents of nocturnal awake-

ning/symptoms (recorded in the morning upon awake-

ning), and the number of puffs of Salbutamol. 

To assess the asthma control, clinical stability score 

(CSS) was used [11]. It assesses daytime asthma symp-

toms, nighttime asthma symptoms, limitation of daily 

acivities, presence of expectoration, daily need for 

bronhodilatators and FEV1 under 80% of the predicted 

value [12,13]. 

Pulmonary lung function testing was performed accor-

ding to the American Thoracic Society for FEV1 and 

PEF, during each follow-up clinical visit. The results were 

expressed as the percentage of the predicted value for 

sex and age. 

For the assessment of the QL, the Macedonian version  

of the PAQLQ from Elizabeth Juniper was used, which is 

intended for children aged between 7-17 years. The ques-

tionnaire is translated and validated in 60 languages. It 

was also translated into Macedonian at MAPI RESEARCH 

INSTITUTE, Lion, France. The children were interviewed 

three times, at the beginning, after 7 running days, after 1 

month, and at the end of the study (after three months).  

PAQLQ consisted of 23 questions that cover those 

problems identified by children with asthma as being 

most important and troublesome to them in their eve-

ryday life. They are organized into three domains: 

symptoms-10 questions, activities-5 questions, and emo-

tions-8 questions. Three of the activities were indivi-

dualized, chosen from 35 physical activities. Moreover, 

the form of an interview was used, and children com-

pleted the questionnaires without their parents’ pre-

sence. Responses to each item in the PAQLQ were de-

monstrated on the 7-point Likert’s scale, where 1 repre-

sented severe impairment and 7 represented no impairment.   

 

Statistical analysis 
 

The data were statistically analyzed with Statistica for 

Windows 7.0 and SPSS 14. Descriptive analyses are pre-

sented in multiple response tables. Significant differen-

ces were determined by parametric and nonparametric 

tests. Spearman’s coefficient was used for assessment 

of the correlation between numerical series with con-

cession of normal distribution. Student’s t-test and One-

way ANOVA were used for statistical differences bet-

ween the scores. A p value of <0.05 was considered 

statistically significant. 

  
Table 1. Changes of PAQLQ score according to age groups 

Age 

groups  

Changes of  PAQLQ score 

(beginning-3 months) 

Overall 

score  
Activities Symptoms Emotions 

7 - 10 0.39 0.55 0.77 0.31 
11 - 14 0.39 0.63 0.64 0.35 

15 - 17 0.52 0.75 0.82 0.52 

 

Results 
 

A total of 64 patients 7-17 years of age were enrolled 

in the study; 44 (68.6%) were males and 20 (31.25) fe-

males. Correlation between the sexes was 2.2:1. Ave- 

rage age was 11.9±2.9 years. 

There was no statistical correlation (p<0.05) between 

QL score and the age of children, in all three domains, 

and overall score of QL (Table 1). 

Gradient of correlation of PAQLQ analyzed according  

 
Table 2. Changes of PAQLQ score according to type of asthma 

Type of asthma 

Changes of  PAQLQ score 

(beginning-3 months) 
Overall 

score 
Activities Symptoms 

Emotion

s 
 0.33 0.56 0.60 0.22* 
 0.37 0.52 0.65 0.33* 
 0.71 0.94 1.18 0.71* 

One-way ANOVA p<0.05 
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to the severity of asthma showed statistically significant 

differences only in the domain of emotions (F=3.65 

df=2 p=0.03) (Table 2). 

Changes in PAQLQ score according to the therapy 

with ICS (fluticason propionat) are presented in Table 3. 

There were statistically significant differences (p<0.0001) 

in the changes in PAQLQ scores of the patients and 

therapy with ICS regarding  all domains, as an overall 

score. Better results were obtained in children without 

therapy at the beginning of the study (Table 3). 

  
Table 3. Changes of PAQLQ score according to therapy with ICS – fluticason 

propionat 

Therapy with ICS 

Changes of  PAQLQ score 

(beginning-3 months) 

Overall score Activities Symptoms Emotions 

Th. ICS 

Included previously 
0.23* 0.35* 0.38* 0.21* 

Th. ICS 

Included later 
0.87* 1.27* 1.61* 0.72* 

Student’s t-test p<0.0001 

 

A significant correlation (from R=-0.23 to R=-0.08) was 

shown between all PAQLQ domains and asthma diary, 

except in clinical visits at 1 month and at 3  months for 

the domain emotions (Table 4). For the domains activity 

and symptoms a statistical correlation was shown with 

FEV1 (from R=0.27 to R=0.40) and PEF (from R=0.32 

to R=0.44), at the beginning and after 1 month. There 

was a statistical correlation between use of Salbutamol 

and all three domains (Table 4).  

 
Table 4. Correlation between clinical parameters and PAQLQ 

score  

Clinical 

parameters  

PAQLQ score 

Activities Symptoms Emotions 

Beginning    

Asthma diary -0.52* -0.80* -0.35* 

FEV1 0.28* 0.40* -0.10 

PEF 0.37* 0.44* 0.01 

Salbutamol -0.49* -0.70* -0.33* 

1 month    

Asthma diary -0.50* -0.60* -0.23 

FEV1 0.29* 0.27* -0.07 

PEF 0.42* 0.32* 0.06 

Salbutamol -0.37* -0.33* -0.19 

3 month    

Asthma diary -0.24* 0.41* -0.12 

FEV1 0.02 0.02 -0.03 

PEF 0.20 -0.37* 0.24* 

Salbutamol -0.03* -0.21 -0.10 

* Spearman rank correlation p<0.05 

 
Table 5. Association between PAQLQ score and CSS 

PAQLQ 

Domains 
CSS 

Stable Unstable R 

Beginning    
Activities 32.00 25.78 -0.48* 
Symptoms 67.52 58.07 -0.64* 
Emotions 51.74 46.07 -0.26* 
1 month    
Activities 32.76 29.78 -0.38* 
Symptoms 68.42 64.71 -0.43* 
Emotions 52.64 50.57 -0.29* 

* Spearman rank correlation p<0.05 

 

For assessment of ability to detect changes in PAQLQ 

score, differences between stable and unstable patients 

were analyzed by CSS. A strong correlation was ob-

served. Stable children had higher PAQLQ scores at 

both control periods and three domains (Table 5). 

 

Discussion 

 

For assessment of QL in children with asthma, we de-

cided to use PAQLQ by Juniper, because it was validated 

and widely applied in many  countries worldwide, and 

because it monitores the most important features of 

HRQL, physical (domain of activities and domain of 

symptoms) as well as psychological features.  

Sensibility of PAQLQ as a specific instrument for QL 

measuring was analyzed to detect changes in the sco-

res of PAQLQ in stable and unstable patients by CSS 

and it has shown a strong correlation. At the beginning 

of the study 78.13 were classified as stable, which in-

dicate high percentage of well-controlled children with 

asthma. Unstable patients, after beginning of the treat-

ment with ICS or step up of the dose had better control 

of the disease at the end of the study and became stab-

le. Stable children had higher PAQLQ scores at both 

control periods in three domains. It shows high index 

of sensibility of PAQLQ on small but clinical important 

changes in HRQL in children with asthma and gives 

practical reliability and validity to the questionnaire. 

Subtle symptoms and activity restrictions were detec-

table in everyday life in children with asthma, which were 

not detectable with conventional clinical measures, and 

children were adapted because of their permanency. Si-

milar results were reported by Poachanukoon et al. in 

Thailand study for validation of PAQLQ and they indi-

cated the importance of assessing children with asthma [14].  

There was no significant difference in changes of QL 

scores and the age of the children in all three domains, 

as overall score. It means that the questionnaire is sen-

sitive for measuring of HRQL, independent of the age 

of the children. Therefore, the reliability and responsi-

veness across three age group (7-10, 11-14, 15-17) have 
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been examined by the author of the questionnaire, Juniper, 

and the consistent results provide evidence that PAQLQ 

has good measurement properties for all children [10]. 

Correlation of the score of PAQLQ in relation to thera-

py with ICS-fluticason propionat showed improvement 

in PAQLQ scores in all domains, as overall score after 

initiation of the therapy. It has been expected, since with 

the therapy, we achieved a better control of the disease, 

and also a better QL in these children, which has been 

confirmed in other studies [15-18].  

Correlation between PAQLQ score and clinical para-

metars (asthma diary, FEV1, PEF, CSS), showed statis-

tical significance with activities and symptoms domains 

and overall QL score, except for the domain of emotions. 

It seems that only stability of the asthma during extended 

period have positive impact on emotional life of patients. 

Our results coincide with the results of validation of the 

Swedish questionnarie (19), but do not correlate with 

the results of the Polish study. Authors of the latter study 

indicated a weak correlation between clinical parametars 

and the domain of activities, and between asthma diary 

and the  domain of emotions [20]. 

 

Conclusions 
 

We can conclude that the Macedonian version of 

Paeditaric Asthma Quality of Life Questionnaire 

(PAQLQ) provides an opportunity for subtle 

assessment of symptoms, activity restriction and 

emotional impairment, especially in children adapted on 

astma symptoms. A significant correlation has been 

determined between all clinical parameters and 

activities and symptoms domains. It can be used in all 

children with asthma from 7-17 years of age, for 

monitoring of the ICS effect, for assessment of clinical 

stability and it can also help in achieving a complete 

control of the disease. It makes a stronger bond 

between doctors and patients with asthma in better un-

derstanding and acceptance of the disease, in creating 

a common treatment plan, which is an integral part for 

successesful assessment of any chonic disease. PAQLQ 

is simple and easy to use and gives a new dimension in 

assessment of children with asthma. 

 
Conflict of interest statement. None declared. 
  

References 

 
1. Papadopoulos NG, Arakawa H, Carlsen KH, et al. Inter-

national consensus on (ICON) pediatric asthma. Allergy 

2012; 67: 976-997. 

2. The World Health Organization Quality of Life Assessment 

properties. Soc Sci Med 1998; 46(12): 1569-1585. 

3. World Health Organization. The World Health Organization 

Quality of Life assessment (WHOQOL): position paper 

from the World Health Organization. Soc Sci Med 2005; 

41(10): 1403-1409. 

4. Riccioni G, D’Orazio N, Di IIlion C, et al. Bronchial Hy-

perresponsiveness and quality of life in asthmatics. Respir 

2003; 70: 496-499. 

5. Per-Olof E, Britt-Marie S, Kjell L. Quality of life and infla-

mmatory markers in mild asthma. Chest 2006; 129: 624-631. 

6. Nocon A. Social and emotional impact of childhood asthma. 

Arch Dis Child 1991; 66: 458-460. 

7. Juniper EF, O’Byrne PM, Guyatt GH, et al. Development and 

validation of a questionnaire to measure asthma control. 

Eur Respir J 1999; 14: 902-907. 

8. From the Global Strategy for Asthma Management and 

Prevention. Global Initiative for Asthma (GINA), 2012.  

9. From the Global Strategy for the Diagnosis and Management 

of Asthma in Children 5 Years and Younger. Global Initiative 

for Asthma (GINA), 2009.  

10. Juniper EF, O’Byrne PM, Ferrie PJ, et al. Measuring Asthma 

Control-Clinic Questionnaire or Daily Diary? Am J Respir 

Crit Care Med 2000; 162: 1330-1334. 

11. Juniper EF, Guyatt GH, Feeny DH, et al. Measuring quality of 

life in children with asthma. Qual Life Res 1996; 5: 35-46. 

12. Miller MR, H ankinson J, Brusasco V, et al. Stabdardisation of 

spirometry. Eur Respir J 2005; 26: 319-338. 

13. Minov J. Spirometrija. Pristop MK, Skopje 2010; ISBN: 

978-9989-2713-3-5. 

14. Poachanukoon O1, Visitsunthorn N,  Leurmarnkul W, Vichyanond  

P. Pediatric Asthma Quality of Life Questionnaire (PAQLQ): 

validation among asthmatic children in Thailand. Pediatr 

Allergy Immunol 2006; 17: 207-212. 

15. Ricci G, Dondi A, Baldi E, et al. Use of the Italian version 

of the Pediatric Asthma Quality of Life Questionnaire in the 

daily practice: results of a prospective study. BMC Pediatrics 

2009; 9: 30. 

16. La Scala CSK, Naspitz CK, Sole D. Adaptation and valida-

tion of the Pediatric Asthma Quality of Life Questionnaire 

(PAQLQ) in Brazilian asthmatic children and adolescents. 

J Pediatr 2005; 81: 54-60. 

17. Zandieh F, Moin M, Movahedi M. Assessment of Quality of 

life in Iranian asthmatic children, young adults and their 

caregivers. Iran J Allergy Asthma Immunol 2006; 5: 79-83. 

18. Fariborz Z, Mostafa M, Masoud M. Assessment of Quality of 

Life in Iranian Asthmatic Children, Young Adults and Their 

Caregivers. Iran J Allergy Asthma Immunol 2006; 5: 79-83. 

19. Reichberg K, Broberg AG. Quality of life in childhood 

asthma: use of the Pediatric Asthma Quality of life 

Questionnaire in Swedish sample of children 7 to 9 years 

old. Acta Pediatrica 2000; 89: 989-995. 

20. Stelmach I, Podlecka D, Majak P, et al. Validity of the Pe-

diatric Asthma Quality of Life Questionnaire in Polish 

children. Pediatr Allergy Immunol 2011; 22: 660-666. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Poachanukoon%20O%5BAuthor%5D&cauthor=true&cauthor_uid=16672008
http://www.ncbi.nlm.nih.gov/pubmed?term=Visitsunthorn%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16672008
http://www.ncbi.nlm.nih.gov/pubmed?term=Leurmarnkul%20W%5BAuthor%5D&cauthor=true&cauthor_uid=16672008
http://www.ncbi.nlm.nih.gov/pubmed?term=Vichyanond%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16672008
http://www.ncbi.nlm.nih.gov/pubmed?term=Vichyanond%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16672008
http://www.ncbi.nlm.nih.gov/pubmed/?term=Poachanukoon+O+et+al.+Pediatric+Asthma+Quality+of+Life+Questionnaire+(PAQLQ)%3A+validation+among+asthmatic+children+in+Thailand.+Pediatric+allergy+and+immunology%2C+2006%2C+17(3)%3A207–+12.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Poachanukoon+O+et+al.+Pediatric+Asthma+Quality+of+Life+Questionnaire+(PAQLQ)%3A+validation+among+asthmatic+children+in+Thailand.+Pediatric+allergy+and+immunology%2C+2006%2C+17(3)%3A207–+12.

