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Epidemiology of Wheezes and Diagnosed Asthma among School 1 

children Aged 12-17 Years in three States of Sudan 2016 2 
 3 

Abstract 4 

Background: There is a dearth of recent information on wheezes and Asthma in Sudan. 5 

Asthma is a non-communicable disease that affected more than 300 million persons in 2014 6 

and contributed  to more than 15 million disability-adjusted life years (DALYs).  7 

Objectives: This study was conducted to determine the prevalence of wheezes and asthmatic 8 

school children in in three states of Sudan. 9 

Materials and methods: Three states of Sudan were selected for field training of the fifth 10 

year medical students as part of the curriculum. A two stage sampling procedure was carried 11 

out. Seventeen rural areas were randomly selected from the three states as first stage. 12 

Thereafter; two primary schools were selected from each area randomly, one for girls and one 13 

for boys. The eligible study population was children at 7
th

 and 8
th

 grades of primary schools. 14 

A mini adapted questionnaire from the international study of asthma and allergies in children 15 

(ISAAC) was used to collect the data. 16 

Results: A total of 1598 school children aged 12-17 years were enrolled in the study. 17 

Children experienced episode of wheezes during the last 12 months prior to the study were 18 

349(21.8%). School children diagnosed asthmatic accounted to 199 (57%) among children 19 

suffered of wheezing episodes. Males were 162(46.4%) and females were 187(53.6%). 20 

Freelancers fathers of children accounted to 259(74.2%) and housewives mothers were 270 21 

(77.4%). Literate fathers and mothers were 1468(92%) and 1377(86%) respectively. Two 22 

hundred children (57.3%) had experienced sleep disturbance among children with wheezing 23 

episodes. Difficulty of breathe while playing was experienced by 211(60.7%) children. 24 

Children experienced difficulties during speech were 183(52.7%). Those who have cough 25 

without flu or chest infection were 211(60.7%). The prevalence of school children diagnosed 26 

asthmatic in the three states was 12.5%. Presence of smokers and trees in the households of 27 

the children were significantly associated with wheezing episodes. 28 

Conclusions: The prevalence of wheezes and diagnosed asthma among school children is 29 

high in Sudan. Smoking and trees were significantly associated with wheezing episodes. 30 

Health policy at state level should include the control of asthma and raise the population 31 

awareness 32 
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Introduction 34 

Globally; asthma affected more than 300 million of the population in 2014 [1].Its prevalence 35 

is increasing up to 9.5% from 2005 to 2015 for both sexes and all ages. It is estimated that 36 
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4.3% of the population globally are affected with asthma by annual estimate of 9.5% among 37 

children [2].Asthma has increased as a non-communicable disease and contributed to more 38 

than 15 million DALYs and 180,000 deaths per year [3].The deaths due to asthma represents 39 

more than 1% of the global burden of diseases worldwide with an increase prevalence each 40 

decade by more 50% [3]. Two decades ago, it was shown that the prevalence of asthma 41 

among children was 7.3% in Bangladesh in South Asia region[3].In USA, the prevalence of 42 

asthma among children was 9.6 % with the highest rate (13.5 %) among low-socio-economic 43 

status population[4].Asthma contributed to an increase of the ratio of observed years lived 44 

with disability (YLDs) to the expected YLDs by 1.18 in Sudan [5].During the last decade in 45 

Khartoum State; the prevalence of wheezes and severe asthma among school children aged 46 

13-14 years were 12.5% and 5.5% respectively [6]. Studies regarding epidemiology of 47 

asthma were few in African countries as well as in Sudan [7]. Epidemiological information 48 

about asthma is needed since that asthma is one of the five respiratory conditions among 49 

children [8]. Knowledge of epidemiology of wheezes and diagnosed asthma among school 50 

children is almost deficient in the recent literature regarding children in the states of Sudan. 51 

The aim was to study the epidemiology of wheezes, asthma and environmental risks among 52 

children of primary schools in the 7
th

 and 8
th

 grades in three States of Sudan during 53 

November 2016. 54 

Material and Methods  55 

A cross section study was designed to study the epidemiology of asthma among children in 56 

primary schools.  57 

The study area: Three states of Sudan were selected for field training of medical students. 58 

The states were Gazera, White Nile and Northern States. The three states were divided 59 

geographically to several localities. Gazera State had seven localities; White Nile State had 60 
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six localities and Northern State had four localities. Localities were further divided 61 

functionally to administrative units at each state.  62 

The study population: The eligible study population was children at 7
th

 and 8
th

 grades of 63 

primary schools.  64 

Sampling and sample size 65 

Two stage sampling procedure was carried out. The first stage was carried by random 66 

selection of 17 rural areas from the 17 localities in the three states. In the second stage, one 67 

primary school for girls and one for boys were randomly selected from each area. This 68 

resulted into 34 primary schools (17 girls and 17 for boys) and a total sample of 1598 eligible 69 

children.  70 

Tools and data collectors 71 

Structured pre coded and pre-tested questionnaire was designed by the department of 72 

community medicine – faculty of medicine – University of Khartoum. The questionnaire was 73 

adapted from the international study of asthma and allergies in childhood Phase I (ISAAC) 74 

[6]. It included complaint of wheezes and its effect on the child sleep, speech and play during 75 

last 12 months prior to the study and the environmental risks. The data collectors were 76 

medical students as part of the rural field training curriculum. Ethical clearance and 77 

permission were obtained from the Department of Community Medicine, Faculty of 78 

Medicine and the states` authorities. Data was cleaned and managed by the software SPSS 79 

version 20. Descriptive statistics was presented and chi square test at 95% CL was used to 80 

test for risk factors associated with the presence of wheezes  81 

Results 82 
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Out of 1598 children, 349 (21.8%) children had ever experienced an episode of wheezes 83 

during last 12 months prior to the study [Fig 1]. Almost two thirds 222 (63.6%) experienced 84 

more than one episode of wheezes and 127(36.4%) had only one episode [Fig 1]. The age of 85 

the total eligible children in the study ranged between 12-17 years with the mean 13.3 +1.1 86 

years [Table 1]. The younger children who had ever an episode of wheezes during last 12 87 

months prior to the study accounted to 229 (65.6%) out of children who experienced wheezes 88 

(349) [Table 1]. 89 

The gender distribution of the children with wheezes was 162 (46.4%) males and 187(53.6%) 90 

females [Table 1]. Freelancers fathers of children accounted to 259(74.2%) and housewives 91 

mothers accounted to 270 (77.4%) [Table1]. Both fathers and mothers had high literacy rates, 92 

325(93.1%) and 301(86.2%) respectively [Table 1]. Out of 349 children with wheezes, 93 

200(57.3%) experienced sleep disturbances because of wheezes [Fig 2]. Children who 94 

experienced difficulties of play or speech because of wheezes accounted to 60.7% and 52.7% 95 

respectively [Fig 3].  The children experienced cough without flu or chest infection during 96 

last 12 months accounted to 60.7% [Fig4].The prevalence of diagnosed asthma in the total 97 

study children was (199) 12.5% which accounted to 57% of the children who experienced 98 

wheezes [Fig 5]. Presence of smokers and trees in the households of the children are 99 

significantly associated with an episode of wheezes, p-values 0.001 and 0.005 respectively 100 

[Table 2]. 101 

 102 



 

5 
 

 103 

Figure 1: Prevalence of wheezes during last 12 months prior to the study among 104 

children aged 12-17 years at three States of Sudan 2016 105 
 106 

Table 1: Characteristics of study children aged 12-17 years with and without wheezes at 107 

three States of Sudan 2016 (n=1598) 108 

Characteristics  An episode of wheezes during 

last 12 months prior to study 

Total 

Yes (n=349) No (n=1249)  

Gender of the child 
Male 162(46.4%) 576(46.1%) 738(46.2%) 

Female 187(53.6%) 673(53.9%) 860(53.8%) 

Age Groups of children* 
12-13 Years 229(65.6%) 816(65.3%) 1045(65.4%) 

>13-17 Years 120(34.4%) 433(34.7%) 553(34.6%) 

Occupation of the fathers 

Employee 69(19.8%) 269(21.5%) 338(21.2%) 

Freelancer 259(74.2%) 925(74.1%) 1184(74.1%) 

Not working 21(6.0%) 55(4.4%) 76(4.8%) 

Occupation of the mothers 

Housewife 270(77.4%) 1006(80.5%) 1276(79.8%) 

Employee 49(14.0%) 153(12.2%) 202(12.6%) 

Freelancer 30(8.6%) 90(7.2%) 120(7.5%) 

Education of the Father 

Illiterate 24(6.9%) 106(8.5%) 130(8.1%) 

Khalwa/primary 93(26.6%) 381(30.5%) 474(29.7%) 

Secondary 133(38.1%) 458(36.7%) 591(37.0%) 

University/above 99(28.4%) 304(24.3%) 403(25.2%     

Education of the Mother 

Illiterate 48(13.8%) 173(13.9%) 221(13.8%) 

Khalwa/primary 85(24.4%) 376(30.1%) 461(28.8%) 

Secondary 138(39.5%) 487(39.0%) 625(39.1%) 

University/above 78(22.3%) 213(17.1%) 291(18.2%) 

*The mean age 13.3+1.1 109 
 110 
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 111 

Figure 2:  Prevalence of sleep disturbance because of wheezes among children aged 12-112 

17 years who experienced episodes of wheezes during last 12 months prior to the study 113 

at three States of Sudan 2016 114 

 115 

 116 

Figure 3:  Prevalence of difficulty of breathing during playing and speech because of 117 

wheezes among children aged 12-17 years who experienced episode of wheezes during 118 

last 12 months prior to the study at three States of Sudan 2016 119 
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 120 

 121 

 122 

Figure 4:  Prevalence of dry cough without flu or chest infection among children aged 123 

12-17 years who experienced episode of wheezes during last 12 months prior to the 124 

study at three States of Sudan 2016. 125 

 126 

 127 

 128 

Figure 5:  Prevalence of diagnosed asthma among school children aged 12-17 years in 129 

three States of Sudan 2016 130 
 131 

Table 2: Environmental risks associated with wheezes among children aged 12-17 years 132 
at three States of Sudan 2016 (n=1598) 133 
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Risks of having  wheezes An episode of wheezes 

during last 12 months prior 

to study 

P-value* 

Yes (n=349) No (n=1249) 

Presence of smokers in the house (in  

rooms and household yards)
®

 

Yes 154(44.1%) 390(31.2%) 
0.001 

No 195(55.9%) 859(68.8 %) 

Availability of trees inside the house or the 

surroundings 

Yes 262(75.1%) 839(67.2%) 
0.005 

No 87(24.9%) 410(32.8%) 

Availability of domestic animals inside the 

house( goats, poultry, dogs, cats and 

donkeys ) 

Yes 237(67.9%) 801(64.1%) 
0.205 

No 112(32.1%) 448(35.9%) 

*Fisher exact test 134 
®

Presence of smoker in the house was significantly a risk associated with more than one episode of wheezes  135 

Discussion 136 

In this study, one fifth (21.8%) of the school children experienced current wheezes episodes 137 

in three selected states of Sudan, Gazera, White Nile and Northern States. This prevalence is 138 

double the prevalence of asthma in a study carried out in western, northern, eastern and 139 

central states of Sudan [9]. Although the two studies were carried out in States of Sudan but 140 

the difference of the study population could affect the prevalence of wheezes and asthma 141 

where the later study was carried among adults. The prevalence of diagnosed asthmatic 142 

children in this study is alarming compared to the prevalence among schoolchildren in 143 

Northern Portugal and India [10, 11]. While the trend of wheezes and asthma in Sudan is 144 

increasing, the prevalence in Europe is decreasing [12, 13]. The genetic and environmental 145 

factors of asthma in Sudan could be associated with its prevalence although that rural 146 

environment was shown to have some protective mechanism against certain types of asthma 147 

[14] Asthma as chronic disease in developing countries is among the top ten causes of 148 

DALYs among the 5-14 years old children and has an economic burden on the poorly 149 

equipped health system [14, 15]  150 

More than half of school children in this study had experienced sleep disturbance where 151 

positive sleep disorders is significantly associated with asthma [16] It was shown that poor 152 

control and management of asthma predicted high level of sleep disorders among African 153 

Americans suggesting a contribution of genetic and race factors [17]. However, asthmatic 154 

children were prone to habitual snoring and obstructive sleep apnoea which affect the 155 

cognitive abilities of the children [18, 19]. Promising preventive measures for asthma among 156 

children was studied if they are screened and treated for sleep disordered breathing that has 157 

an improvement mechanism on asthmatic episode [19]  158 

Two third of study children explained that wheezes interfere with their playing. This might be 159 

due to sedentary life of the new generation in the internet era and social media interaction. It 160 

was shown that obesity and sedentary life could be significant factors associated with asthma 161 

[20, 21]. However; a pilot study disprove the association of asthma with inactivity showing 162 
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that active paly improve perceived fitness, asthma status and quality of life among tested 163 

children [22]  164 

Half of the school children were having difficulty of breathing during talk and speech 165 

because of wheezes and two third had dry cough. Commonly asthmatic children breathe 166 

slowly and paused longer when they read or talk loud but might not have an effect on voice 167 

[23, 24]. Dry cough is associated with viral infections that are commonly cause bronchiolitis 168 

and exacerbate wheezes and asthma making the child suffers from chronic cough [25-27]  169 

In this study, exposure to smoking in the households was significantly associated with 170 

wheezes where smoking is associated with air way resistance and asthma [9, 28] The 171 

availability of trees inside the house or the surroundings is significantly associated risk factor 172 

for wheezes episodes in study children and this is supported by the risk of plants in initiating 173 

asthma symptoms among adults in northern and Khartoum states of Sudan [9]. The presence 174 

of domestic animals, goats, poultry, dogs, cats, and donkeys was not significantly associated 175 

with wheezing episodes. Comparing to a study of asthma among adults, it had shown that   176 

presence of domestic animals was triggering the asthma symptoms [9]. Several triggering 177 

factors are associated with occurrence of asthma including the environmental housing 178 

conditions and the living residents [29].  179 

Conclusion 180 

The prevalence of wheezes and diagnosed asthma in the school children is high in Sudan. 181 

Smoking and trees are significantly associated with wheezing episodes. Asthma is a major 182 

health problem and more studies are recommended .Health policy at states level should 183 

include the control of asthma and raise the population awareness  184 

Limitations 185 

To minimize recall bias of children; the questionnaire was designed to capture only wheezes 186 

and if the child was diagnosed as asthma without details of types of treatments, severity and 187 

others. Furthermore; the selected States were those involved in the Rural Residency Program 188 

for the 5
th

 year medical students, therefore the results obtained could not be generalized to the 189 

whole country. 190 

References  191 

[1] Olin, J T., Wechsler ME. Asthma: pathogenesis and novel drugs for treatment. BMJ 192 

2014; 349: g5517 doi: 10.1136/bmj.g5517. Available from URL: 193 

http://www.bmj.com/content/349/bmj.g5517 194 

[2] Loftus, P. A., Wise, S. K. Epidemiology of asthma. Curr Opin Otolaryngol Head 195 

Neck Surg 2016; 24(3): 245-9. 196 



 

10 
 

[3] Bishwajit G., Tang S., YayaS., Feng Z. Burden of asthma, dyspnea, and chronic 197 

cough in south asia. International journal of chronic obstructive pulmonary disease 198 

2017; 12:1093-1099 doi:10.2147/COPD.S133148. Available from URL: 199 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388281/ 200 

[4] Sharon S. Epidemiology of asthma: prevalence and burden of disease. Heterogeneity 201 

in Asthma 2014 Springer: 17-29. Available from URL: 202 

https://pdfs.semanticscholar.org/4edc/897252a295a9868037d4dd9e80290f9d8bdc.pdf 203 

[5] Vos  T., Allen C., Arora M., Barber RM.,  Brown A., Carter A.,  et al. . Global, 204 

regional, and national incidence, prevalence, and years lived with disability for 310 205 

diseases and injuries, 1990-2015: a systematic analysis for the Global Burden of 206 

Disease Study 2015.  The Lancet 2016; 388(10053):1545-1602. 207 

[6] Ait-Khaled N., Odhiambo J., Pearce N., Adjoh K., Maesano I., Benhabyles B., et al. 208 

Prevalence of symptoms of asthma, rhinitis and eczema in 13 to 14 years old 209 

children in Africa: the International study of asthma and allergies in childhood phase 210 

III. Allergy 2007;62(3):247-58. 211 

[7] Uphoff E.,  Cabieses B.,  Pinart M.,  Valdés M.,  Maria Antó J.,  Wright J. A 212 

systematic review of socioeconomic position in relation to asthma and allergic 213 

diseases. EurRespir J 2014; 46: 364-374 doi: 10.1183/09031936.00114514. 214 

Available from URL: http://erj.ersjournals.com/content/46/2/364 215 

[8] Zar H.J.,  Ferkol T.W. The global burden of respiratory disease-impact on child 216 

health. Pediatr Pulmonol 2014;49(5):430-4 doi: 10.1002/ppul.23030 217 

[9] Musa O.,  Magzoub A. , Elsony A. , Eltigani M. , Elmahi G. , Elawad A. , et al. 218 

Prevalence and Risk Factors of Asthma Symptoms in Adult Sudanese Using a 219 

Modified ISAAC Questionnaire. International Journal of Science and Research 2014; 220 

5 (2): 1153- 1156 221 

https://dx.doi.org/10.2147%2FCOPD.S133148
http://erj.ersjournals.com/content/46/2/364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zar%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=24610581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferkol%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=24610581
https://www.ncbi.nlm.nih.gov/pubmed/24610581


 

11 
 

[10] Branco P., Nunes R., Alvim-Ferraz M., Martins F., Ferraz C., Vaz L., et al. 222 

Asthma prevalence and risk factors in early childhood at Northern Portugal. Revista 223 

Portuguesa de Pneumologia(English Edition) 2016;22(3):146-150 224 

[11] Singh S., Sharma B.B., Sharma S.K., Sabir M., Singh V. Prevalence and 225 

severity of asthma among Indian school children aged between 6 and 14 years: 226 

associations with parental smoking and traffic pollution. J Asthma 2016;53(3):238-227 

44. doi: 10.3109/02770903.2015.1087558 228 

[12] Pearce N. , Weiland S., Keil U., Langridge P., Anderson HR., Strachan D.,  et 229 

al. Pearce N, et al. Self-reported prevalence of asthma symptoms in children in  230 

Australia, England, Germany and New Zealand: an international comparison using  231 

the ISAAC protocol. Eur Respir J 1993; 6:1455-1461. 232 

[13]  Uphoff EP1,2, Bird PK1, Antó JM3, Basterrechea M4,5,6, von Berg 233 

A7, Bergström A8, Variations in the prevalence of childhood asthma and wheeze in 234 

MeDALL cohorts in Europe. ERJ Open Res. 2017 Jul 3;3(3). pii: 00150-2016. doi: 235 

10.1183/23120541.00150-2016. 236 

[14] Asher I., Pearce N. Global burden of asthma among children. The international 237 

journal of tuberculosis and lung disease 2014;18(11):1269-78. 238 

[15] Beran D., Zar H.J., Perrin C., Menezes A,M., Burney P. Burden of asthma and 239 

chronic obstructive pulmonary disease and access to essential medicines in low-240 

income and middle-income countries. The Lancet Respiratory 241 

Medicine2015;3(2):159-70. 242 

[16] Goldstein N.A., Aronin C., Kantrowitz B., Hershcopf R., Fishkin S., Lee H., et al. 243 

The prevalence of sleep disordered breathing in children with asthma and its 244 

behavioral effects. Pediatric pulmonology 2015;50(11):1128-36 245 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26365004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20BB%5BAuthor%5D&cauthor=true&cauthor_uid=26365004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=26365004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sabir%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26365004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26365004
https://www.ncbi.nlm.nih.gov/pubmed/26365004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pearce%20N%5BAuthor%5D&cauthor=true&cauthor_uid=8112438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weiland%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8112438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keil%20U%5BAuthor%5D&cauthor=true&cauthor_uid=8112438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Langridge%20P%5BAuthor%5D&cauthor=true&cauthor_uid=8112438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=8112438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strachan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=8112438
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uphoff%20EP%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bird%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ant%C3%B3%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basterrechea%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Berg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/?term=von%20Berg%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bergstr%C3%B6m%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28845428
https://www.ncbi.nlm.nih.gov/pubmed/28845428


 

12 
 

[17] Koinis-Mitchell D., Kopel S.J., Boergers J., Ramos K., LeBourgeois M., McQuaid 246 

E.L., et al. Asthma, allergic rhinitis, and sleep problems in urban children. Journal of 247 

clinical sleep medicine: J Clin Sleep Med 2015 Feb 15; 11(2): 101–110. 248 

[18] Hunter S.J., Gozal D., Smith D.L., Philby M.F., Kaylegian J., Kheirandish-Gozal 249 

L. Effect of sleep-disordered breathing severity on cognitive performance measures 250 

in a large community cohort of young school-aged children. American journal of 251 

respiratory and critical care medicine 2016;194(6):739-747 252 

[19] Sánchez T., Castro-Rodríguez J.A., Brockmann P.E. Sleep-disordered breathing in 253 

children with asthma: a systematic review on the impact of treatment. J Asthma 254 

Allergy 2016; 9: 83–91. 255 

[20] Holderness H., Chin N., Ossip D.J., Fagnano M., Reznik M., Halterman J.S. 256 

Physical activity, restrictions in activity, and body mass index among urban children 257 

with persistent asthma. Annals of Allergy, Asthma & Immunology. 258 

2017;118(4):433-438. 259 

[21] Park M.H., Riley J. Play in natural outdoor environments: A healthy choice. 260 

Dimensions of Early Childhood 2015; 43(2):22-28 261 

[22] Westergren T, Fegran L, Nilsen T, Haraldstad K, Kittang OB, Berntsen S. Active 262 

play exercise intervention in children with asthma: a PILOT STUDY. BMJ open  263 

2016;6(1):e009721.Avalable at:  http://dx.doi.org/10.1136/bmjopen-2015-009721 264 

[23] Wiechern B., Liberty K.A., Pattemore P., Lin E. Effects of asthma on breathing 265 

during reading aloud. Speech, Language and Hearing 2018; 21 (1): 30-40. Available 266 

from: https://doi.org/10.1080/2050571X.2017.1322740 267 

[24] Kallvik E., Savolainen J., Simberg S. Vocal Symptoms and Voice Quality in 268 

Children with Allergy and Asthma. Journal of Voice 2017; 31(4):515.e9 -515.e14. 269 

doi: 10.1016/j.jvoice.2016.12.010. 270 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4298766/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4844256/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4844256/
http://dx.doi.org/10.1136/bmjopen-2015-009721
https://doi.org/10.1080/2050571X.2017.1322740


 

13 
 

[25] Kwon J.M., Shim J.W., Kim D.S., Jung H.L., Park M.S., Shim J.Y. Prevalence 271 

of respiratory viral infection in children hospitalized for acute lower respiratory tract 272 

diseases, and association of rhinovirus and influenza virus with asthma 273 

exacerbations. Korean journal of pediatrics 2014;57(1):29-34. 274 

[26] Mehrabi S. Post-Infectious Coughs. Trends in Pharmaceutical Sciences 275 

2016;2(1):11-6. 276 

[27] Huliraj N. Diagnosis and Management of Dry Cough: Focus on Upper Airway 277 

Cough Syndrome and Postinfectious Cough. Indian Journal of Clinical Practice 278 

2014; 24(9): 879-882. 279 

[28]  Den Dekker H., Van der Sonnenschein-Voort A., De Jongste J., Reiss I., 280 

Hofman A., Jaddoe V., et al. Tobacco smoke exposure, airway resistance, and 281 

asthma in school-age children: The generation R study. Chest 2015; 148(3):607-617  282 

doi: 10.1378/chest.14-1520 283 

[29] Gruber K.J., McKee-Huger B., Richard A., Byerly B., Raczkowski J.L., Wall T.C. 284 

Removing asthma triggers and improving children's health: The Asthma Partnership 285 

Demonstration project. Annals of Allergy, Asthma & Immunology 2016;116(5):408-286 

414 287 

https://www.ncbi.nlm.nih.gov/pubmed/25741773

