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Abstract 

Asthma is a chronic inflammatory respiratory disease that is caused by 
biological and environmental factors. These factors can be in the form of 
dust, chemicals, smoke, allergens, and viruses. Approximately, 315 million 
people are affected with asthma worldwide. This study is designed to 
determine the prevalence of asthma in adults of different ages and its 
symptoms and main determinants in the Mardan and Peshawar districts of 
Khyber Pakhtunkhwa. A cross-sectional survey was conducted at Hayatabad 
Medical Complex Peshawar and Bacha Khan Medical Complex Mardan from 
May 2020 to March 2021. Data were collected from 1,400 individuals, and 
the prevalence of asthma was reported to be 22.57% (n=316). Asthma 
prevalence was reported to be more in men (55.7%) compared to women 
(44.3%) in Khyber Pakhtunkhwa, Pakistan. Asthma was most common 
between people aged 18-27 years (31%). The majority of asthma patients 
were obese (53.8%) compared to non-obese (46.2%) patients. The most 
common symptoms of asthma were respiratory infections including the 
common cold, flu and pneumonia (89.87%), followed by chest pain, 
dyspnea (88.6%) and wheezing (83.54%). %). Risk factors for asthma include 
allergens exposure to dust mites, pollen, animal dander and cold air, family 
history of the disease, smoking, consumption of food containing sulphites 
and preservatives and use of certain medications including beta-blockers 
and aspirin in the KPK province of Pakistan. The government should 
conduct awareness campaigns in various cities, where proper lung function 
tests and other drugs using corticosteroids should be used to control the 
spread of the disease. 
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1. INTRODUCTION 

Asthma is a chronic inflammatory respiratory disease that is caused by biological and environmental 
factors. These factors can be in the form of dust, chemicals, smoke, allergens, and viruses 1. Approximately, 
315 million people are affected with asthma worldwide 2. Approximately, 5-10% of asthma patients have a 
severe form of the disease and are usually treated with high doses of inhaled bronchodilators and 
glucocorticoids 2. Asthma is a very complex and mixed disease that includes a different kind of “phenotypic 
disorders sharing a common pathway of airway obstruction from bronchial smooth muscle constriction and 
inflammation of airway mucosa”. This clearly states that this disease can be easily transformed from 
generation to generation especially from parents to children. The disease is mostly generated by having an 
issue of respiratory symptoms such as “wheeze, shortness of breath, chest tightness and cough that vary 
over time and in intensity, together with evidence of variable expiratory airflow limitation. This disease 
begins at a very early age like childhood, but symptom and issue arise over time and it 
has multifaceted which is caused by both environmental and genetic factors including transform from 
mother to children and smoking and dust 3.  

Asthma attack integrated airway hyper responsiveness, which is an overreaction of bronchi or bronchioles 
through different environmental and functional stimuli known as triggers. Common asthma triggers include 
allergies to dust mites, mould spores, pet dander and cockroach waste or pollen for instance, pollution, 
cold air and smoke, physical activity (exercise induced asthma). However, the most common cause of 
asthma attacks is small or lightweight particles transported through the air and inhaled into the lungs and 
pass into the airway which is caused by environmental triggers response to the airway walls causing an 
attack 4. 

Approximately, 38% of adult asthma patients are overweight in the United States. Obesity is a risk factor for 
the development of asthma. The higher the utilization of healthcare, the higher the incidence and 
frequency of these reports. It is reported that severe asthma affects men and women of various races, with 
approximately 330,000 adults of all ages 5. Coronavirus (COIVD-19) is also a respiratory virus that emerged 
in China and infects thousands of people in China and other countries6. The virus mainly infects people with 
weak immunity, and the symptoms are similar to those of asthma such as dry cough, malaise, dyspnea, and 
chest pain fever 7. The virus can damage the respiratory tract and also increases the risk of COVID19 
infection in asthmatics 8.  

Bronchial stenosis can also begin with exercise. Symptoms of asthma begin within 20 to 30 minutes of 
starting exercise but can last for more than an hour if left untreated. Most cases of exercise-induced 
asthma have been reported, but in rare cases even seizures and even patient deaths have been reported 9. 
The usual treatment for asthma is to use an inhaler containing the beta-2 agonists such as methyl and 
galantine after the therapeutic dose. Respiratory gas treatment is measured as an important treatment for 
respiratory disease due to its positive effects and minimal side effects, and regular inhalation is used to 
treat chronic obstructive pulmonary disease (COPD) 10, 11.  

This study was designed to determine the prevalence of asthma in different age groups of adults and its 
symptoms and main determinants in the Mardan and Peshawar districts of Khyber Pakhtunkhwa. 

2.   MATERIALS AND METHODS 

2.1 Sample area and duration 

Cross-sectional studies were conducted from May 2020 to March 2021 at the Hayatabad Medical Complex 
in district Peshawar and Bacha Khan Medical Complex in district Mardan of Khyber Pakhtunkhwa, Pakistan. 

2.2 Study population 

Participants in the study were patients who visited the Hayatabad Medical Complex Peshawar and the 
Bacha Khan Medical Complex Mardan, from which data were collected through face-to-face 
communication. Prior to data collection, the purpose of the study was discussed, and written consent was 
obtained from the patients enrolled in the study. 

2.3 Diagnosis and sampling technique 
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All the patients were diagnosed with Allergy blood test, Spirometry, Peak flow rate, Sputum eosinophils and 
Methacholine challenge test. Data were collected using non-probability sampling methods, using adapted 
methods from previously published studies 12, 13. 

2.4 Study design and Sample size 

Data were collected from 1400 participants, including paediatric patients with asthma and healthy controls, 
through a quantitative research design. A paper-based questionnaire survey was used to collect data. The 
questionnaire was divided into three sections which contained closed questions including 1) Demographic 
data on gender, age, obesity, and severity of asthma 2) Symptoms such as respiratory infections, chest 
pain, dyspnea or difficulty breathing, wheezing and nocturnal awakening 3) risk factors associated with 
asthma in adult population. The questionnaire was completed according to the respondents’ responses 
without any influence from the researcher.  

2.5 Ethical Considerations 

The research compiled with all national regulations and local ethical approval was obtained from the 
Department of Zoology, Shaheed Benazir Bhutto Women University, Peshawar. 

2.6 Data Analysis 
The data was collected and entered using Microsoft Excel software. Percentages are calculated as needed. 
The results are presented in the form of tables and graphs. 

3. RESULTS AND DISCUSSIONS  

A total of 1400 participants were involved in the study. Overall, 316 participants were found to have 
asthma. The overall prevalence of asthma was found to be 22.57% (n=316) in adult population in Mardan 
and Peshawar districts of Khyber Pakhtunkhwa, Pakistan. Amongst asthmatic cases, 176 (55.7%) were 
males and 140 (44.3%) were females. The prevalence of asthma was found to be higher between 18-27 
years (31%) compared to other age groups. Overall, most asthma patients were obese (53.8%) compared to 
non-obese (46.2%) patients. The most common symptoms of asthma were respiratory infections including 
common cold, flu and pneumonia (89.87%), followed by chest pain and dyspnea (88.6%) and wheezing 
(83.54%; Table 1). 

Table 1. Socio-demographic characteristics and symptoms of asthmatics in Khyber Pakhtunkhwa, Pakistan 
(n=316). 
Variables  Frequency (N) Percentage (%) 
Gender   
Male 176 55.7 
Female 140 44.3 
Age in years   
18-27 98 31 
28-37 62 19.7 
38-47 54 17 
48-57 74 23.4 
57-66 21  6.7 
67+ 7 2.2 
Obesity   
Yes 170  53.8 
No 146 46.2 
Symptoms    
Respiratory infections including 
common cold, flu and pneumonia 

284 89.87 

Chest pain 280 88.6 
Dyspnea 280 88.6 
Wheezing  264 83.54 
Nocturnal awakening  239 75.63 
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A discrepancy was identified between the severity based on the symptoms of asthma. Of all patients, 30.7% 
had severe persistent symptoms, 25% had moderate persistent symptoms, 23.4% had mild persistent 
symptoms, and 20.9% had mild intermittent symptoms (Fig 1). The majority of asthma patients were 
allergic to dust mites, pollen, animal dander and cold air with 94.31% of male patients and 77.14% of 
female patients. Family history of asthma (56.42%), foods containing sulphites and preservatives (38.57%), 
and the use of certain medications such as beta-blockers and aspirin were the most common factors 
associated with asthma in female patients, whereas smoking (39.77%) was found to occur more frequently 
in male patients than in females (Table 2). 

 

  
 

Fig.1. Distribution of patients in each group stratified by asthma severity in Khyber Pakhtunkhwa, Pakistan  

 

Table 2. Risk Factors associated with asthma in both genders in Khyber Pakhtunkhwa, Pakistan. 
 
Risk Factors Frequency and Percentage (%) 

of Male Patients 
Frequency and Percentage (%) 
of Female patients 

Allergens including dust mites, 
pollen, animal dander and cold 
air 

166 (94.31) 108 (77.14) 

Family history  51 (28.97) 79 (56.42) 
Smoking 70 (39.77) 15 (10.71) 
Consumption of foods with 
sulphites and preservatives 

39 (22.15) 54 (38.57) 

Use of certain medications 
including beta-blockers and 
aspirin  

44 (25) 68 (48.57) 

 

Globally, asthma is one of the major chronic diseases 14, its prevalence is steadily increasing 15, especially in 
low- and middle-income countries 16. Approximately, the annual death rate due to asthma is reported to be 
180,000 worldwide 17. This study gives an indication on the prevalence of asthma in the Peshawar and 
Mardan districts of Khyber Pakhtunkhwa, Pakistan. The asthma prevalence (22.57%) in this study was 
comparable to the other study conducted in the Mardan district of Pakistan, reporting an asthma 
prevalence of 54% 18. However, the results differ from other previously published studies conducted in 
Karachi, Pakistan. In the first study 4% self-reported asthma and 2% physician diagnosed asthma were 
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reported 19. Another study reported 10.2% prevalence of asthma between 3-17 years children population 
20. This difference might be due to variation in the study area and study population. 

According to our study, asthma is more common in men (55.7%) than women (44.3%), which is similar to a 
study conducted in Tertiary Care Hospital in Lahore, Pakistan, and the analysis found that asthma was 
reported more frequently in males (56%) in comparison to females (44%) 21. Our results show a higher 
incidence of asthma in patients aged 18-27 years (31%), which is consistent with the results of a previously 
published study conducted in Bangladesh which found asthma to be more common in patients aged 18-30 
years (41.46%) 22. In addition, our results indicate correlation between obesity and asthma, in which the 
percentage of obese patients is higher (53.8%) compared to non-obese patients (46.2%). This finding is in 
agreement with previous medical records from inner-city academic asthma center amongst 143 adults, 72% 
of whom were obese 23. 

The prevalence of dyspnea in this study was 88.6%, in contrast to the results of another Pakistani study 
which reported that the prevalence of shortness of breath was 25% 24. The prevalence of wheezing in this 
study was 83.54% respectively, while in a previously published study in Pakistan, rates of acute and chronic 
wheezing were 10% and 8% 24. However, a study from India reported that the prevalence of wheezing was 
2.6% 25. The incidence of respiratory symptoms including common cold, flu and pneumonia was 89.87% in 
the current study, while Indian study reported respiratory symptoms in 8.5% of asthma patients 25. The 
present study reported 88.6% chest pain in adults with asthma, while a previous Egyptian study reported a 
48.5% prevalence of chest pain in the adult population 26. 

The majority of patients in this study were suffering from severe persistent asthma (30.7%). This finding 
contrasts with a study conducted amongst Danish adults, which reported that 8.1% of patients had severe 
persistent asthma 27. In addition, another Pakistani study reported that 68% of patients had mild 
intermittent asthma, 29% had mild persistent and 3% had moderate persistent asthma, but no patients had 
severe persistent asthma 21. This difference might be due to variation in the study areas and sample size.  

Our study found that allergens, including dust mites, pollen, animal dander and cold air were the main risk 
factor for asthma in both genders. A previous study found that asthmatics were exposed to higher levels of 
mite allergens, while allergen levels of cats and dogs were lower in children with asthma in Ghana 28. 
Moreover, previous research conducted in China showed that individuals with allergic rhinitis, eczema and 
gastroesophageal reflux disease had a higher incidence of asthma than people without these conditions, 
suggesting that the above diseases may be a risk factor for developing asthma 29. Current research also 
reported an association between family history and asthma. This agrees with those of Wickens et al., 2001 
who conducted a study on the risk factors for asthma amongst children in New Zealand, and reported that 
the prevalence of asthma increased by 3.36 and 2.67 folds higher among children whose parents had 
asthma, than children whose parents did not have asthma 30.  

Our results showed that 39.77% of male asthmatics and 10.71% of female asthmatics were smokers. A 
previous study conducted to determine the prevalence of active and passive smoking in asthmatics, found 
that out of a total of 100 subjects, 47 were non-smokers and 53 were smokers, and concluded that the 
prevalence of exposure to smoking was high in patients with asthma31. The current study provides evidence 
that consumption of food containing sulphites and preservatives is a risk factor for asthma affecting 38.57% 
of women and 22.15% of men. These results are supported by previously published studies which indicate 
that occupational asthma was reported in a worker who sprinkled metabisulphite dry powder on 
potatoes32, and three cases of occupational asthma linked with exposure to metabisulphite were reported 
in France33. An increase in asthma mortality has also been reported in sulphite pulp mill workers, possibly 
due to exposure to peak sulphur dioxide (SO2) concentrations34. The exact prevalence of asthmatic 
response to sulphites is uncertain, although it is generally agreed that 3-10% of adult asthmatic patients 
may respond negatively to sulphite excess, the number of which is fatal 35, 36. The use of certain medications 
including beta-blockers and aspirin is also a risk factor for asthma, affecting 48.57% of women and 25% of 
men. Previous research suggested that 2% to 25% of adults with asthma are sensitive to aspirin37. 
Furthermore, Oral beta-blockers medications are reported to be a risk factor for thunderstorm asthma38. 
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4. CONCLUSIONS 

It is concluded from present study that asthma is a prevalent respiratory problem of the adult population in 
the two districts of Khyber Pakhtunkhwa, Pakistan. It is reported to be more common in males as compared 
to females. Risk factors for asthma include allergens exposure to dust mites, pollen, animal dander and cold 
air, family history of disease, smoking, consumption of food containing sulphites and preservatives and the 
use of certain medication including beta-blockers and aspirin in the KPK province of Pakistan. Getting 
proper knowledge and spreading awareness is necessary to control the spread of the disease. 

ACKNOWLEDGEMENTS  

The authors are thankful to the Hayatabad Medical Complex Peshawar and Bacha Khan Medical Complex 
Mardan for enabling this research work to be implemented and allowing access to collect data from the 
local population.  

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

REFERENCES  

1. Obel KB, Ntumba KJ, Kalambayi KP, Zalagile AP, Kinkodi KD, Munogolo KZ. Prevalence and determinants 
of asthma in adults in Kinshasa. PloS one. 2017;12(5):e0176875.  

2. Nair P, Wenzel S, Rabe KF, Bourdin A, Lugogo NL, Kuna P et al. Oral glucocorticoid–sparing effect of 
benralizumab in severe asthma. New England Journal of Medicine. 2017;376(25):2448-2458.  

3. Scherzer R, Grayson MH. Heterogeneity and the origins of asthma. Annals of Allergy, Asthma & 
Immunology. 2018;121(4):400-405.  

4. Binuyo, M. Causes and treatment of asthma. International journal of investment management  & 
financial innovations. 2018;4(1):1-8 3. 

5. Baffi CW, Winnica DE, Holguin F. Asthma and obesity: mechanisms and clinical implications. Asthma 
research and practice. 2015;1(1):1-7.  

6. Agrawal M, Saraf S, Saraf S, Murty US, Kurundkar SB, Roy D et al. In-line treatments and clinical 
initiatives to fight against COVID-19 outbreak. Respiratory medicine. 2020;191:106192.  

7. Cao L, Lee S, Krings JG, Rauseo AM, Reynolds D, Presti R et al. Asthma in COVID-19 suspected and 
diagnosed patients. Annals of Allergy, Asthma & Immunology. 2021; 126(5):535-542. 

8. Morais-Almeida M, Aguiar R, Martin B, Ansotegui IJ, Ebisawa M, Arruda LK et al. COVID-19, asthma, and 
biological therapies: what we need to know. World Allergy Organization Journal. 2020;13(5):100126. 

9. Link HW. Pediatric asthma in a nutshell. Pediatrics in review. 2014;35(7):287-298.  
10. Hashmi A, Soomro JA, Memon A, Soomro TK. Incorrect inhaler technique compromising quality of life 

of asthmatic patients. Journal of Medicine. 2012;13(1):16-21.  
11. Wisecup S, Eades S, Hashmi SS, Samuels C, Mosquera RA. Diastolic hypotension in pediatric patients 

with asthma receiving continuous albuterol. Journal of Asthma. 2015;52(7):693-698. 
12. Sadoughi F, Mohammadpour S, Ayani S, Arshi S. Development of a conceptual model for asthma 

management system in primary care. Journal of Health Administration. 2020;23(2):11-27. 
13. Habibi M, Boroumand B, Rezayee H, Salamzadeh J. A model to predict short-time asthma morbidity: 

what could be the explanatory factors?. Journal of Pharmaceutical Care. 2013;55-59.  
14. Szefler SJ, Chmiel JF, Fitzpatrick AM, Giacoia G, Green TP, Jackson DJ et al. Asthma across the ages: 

knowledge gaps in childhood asthma. Journal of Allergy and Clinical Immunology. 2014;133(1):3-13. 
15. Masoli M. Fabian d, Holt S, Beasley R. Global initiative for Asthma (GinA) program: the global burden of 

asthma: executive summary of the GinA dissemination committee report. Allergy. 2004;59(5):469-478.  
16. Khawaja A, Shahzad H, Kazmi M, Zubairi AB. Clinical course and outcome of acute severe asthma (status 

asthmaticus) in adults. JPMA. The Journal of the Pakistan Medical Association. 2014;64(11):1292-1296. 
17. Braman SS. The global burden of asthma. Chest. 2006;130(1):4S-12S.  
18. Khan DM, Zahoor R, Ali A, Khalil U, Khan SA. Risk factors associated with childhood asthma in District 

Mardan, Pakistan. JPMA. The Journal of the Pakistan Medical Association. 2019;69(12):1767-1770. 



32 
Published by Abasyn University 

19. Tanzil S, Nafees AA. Low prevalence of asthma among textile workers in Karachi, Pakistan. JPMA. The 
Journal of the Pakistan Medical Association. 2015;65(8):869-874. 

20. Khan AA, Tanzil S, Jamali T, Shahid A, Naeem S, Sahito A et al. Burden of asthma among children in a 
developing megacity: childhood asthma study, Pakistan. Journal of Asthma. 2014;51(9):891-899.  

21. Ahmed A, Tanveer M, Khan GM, Hanif K. Prescribing and utilization trends of anti-asthmatic drugs 
amongst children in a Tertiary Care Hospital in Lahore, Pakistan. Journal of Pharmacy Practice and 
Community Medicine. 2017;3(2):70-75.  

22. Rafi MA, Tahmin CI, Tashrik S, Bonna AS, Jannat F, Mily SJ et al. Adherence to Inhalers and Associated 
Factors Among Adult Asthma Patients: an Outpatient Based Study in a Tertiary Hospital of Rajshahi, 
Bangladesh. Research Square. 2021. 

23. Akerman MJ, Calacanis CM, Madsen MK. Relationship between asthma severity and obesity. Journal of 
Asthma. 2004;41(5):521-526. 

24. Razzaq S, Nafees AA, Rabbani U, Irfan M, Naeem S, Khan MA et al. Epidemiology of asthma and 
associated factors in an urban Pakistani population: adult asthma study-Karachi. BMC pulmonary 
medicine. 2018;18(1):1-3.  

25. Jindal SK, Aggarwal AN, Gupta D, Agarwal R, Kumar R, Kaur T et al. Indian study on epidemiology of 
asthma, respiratory symptoms and chronic bronchitis in adults (INSEARCH). The International Journal of 
Tuberculosis and Lung Disease. 2012;16(8):1270-1277.  

26. Refaat S, Aref H. Acute asthma in emergency department, prevalence of respiratory and non-
respiratory symptoms. Egyptian Journal of Chest Diseases and Tuberculosis. 2014;63(4):771-776. 

27. Von Bülow A, Kriegbaum M, Backer V, Porsbjerg C. The prevalence of severe asthma and low asthma 
control among Danish adults. The Journal of Allergy and Clinical Immunology: In Practice. 
2014;2(6):759-767.  

28. Addo-Yobo EO, Custovic A, Taggart SC, Craven M, Bonnie B, Woodcock A. Risk factors for asthma in 
urban Ghana. Journal of allergy and clinical immunology. 2001;108(3):363-368.  

29. Lin J, Wang W, Chen P, Zhou X, Wan H, Yin K et al. Prevalence and risk factors of asthma in mainland 
China: the CARE study. Respiratory Medicine. 2018;137:48-54.  

30. Wickens K, Crane J, Kemp T, Lewis S, D'Souza W, Sawyer G et al. A case-control study of risk factors for 
asthma in New Zealand children. Australian and New Zealand journal of public health. 2001;25(1):44-
49.  

31. Dias-Júnior SA, Pinto RC, Angelini L, Fernandes FL, Cukier A, Stelmach R. Prevalence of active and 
passive smoking in a population of patients with asthma. Jornal Brasileiro de Pneumologia. 
2009;35(3):261-265.  

32. Malo JL, Cartier A, Desjardins A. Occupational asthma caused by dry metabisulphite. Thorax. 
1995;50(5):585-589. 

33. Agard C, Nicolet-Akhavan F, Bouillard J, Sandron D. Occupational asthma to metabisulfites. Three cases. 
Revue des Maladies Respiratoires. 1998;15(4):537-540. 

34. Andersson E, Nilsson T, Persson B, Wingren G, Torén K. Mortality from asthma and cancer among 
sulfite mill workers. Scandinavian journal of work, environment & health. 1998;24(1):12-7. 

35. Gunnison AF, Jacobsen DW, Schwartz HJ. Sulfite hypersensitivity. A critical review. CRC critical reviews 
in toxicology. 1987;17(3):185-214.  

36. Stevenson DD. Sulfites and asthma. J. Allergy Clin. Immunol. 1984;74:469-472. 
37. Ledford DK, Wenzel SE, Lockey RF. Aspirin or other nonsteroidal inflammatory agent exacerbated 

asthma. The Journal of Allergy and Clinical Immunology: In Practice. 2014;2(6):653-657. 
38. Sultana RV, McKenzie DP, Fahey MT, Sutherland M, Nimorakiotakis V. Beta-blocker use is an 

independent risk factor for thunderstorm asthma. Emergency Medicine Australasia. 2019;31(6):955-
960.  

 

  
      

This work is licensed under a Creative Commons Attribution-Non 
Commercial 4.0 International License. To read the copy of this license 
please visit: https://creativecommons.org/licenses/by-nc/4.0/ 


	REFERENCES

