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Abstract  

Background: PEFR is used as a screening tool for asthma and to monitor the 

severity of asthma. This study aims at studying the effect of tight clothing on 

the performance and thereby the value of PEFR. The objective of this study is 

to record and compare the peak expiratory flow rate values in healthy females 

with and without their tight innerwears. Materials and Methods: 100 healthy 

girls of age 18 to   residing in hostel in Government Thoothukudi Medical 

College were recruited and the Peak Expiratory Flow Rate was assessed in 

their regular dress and also in a night gown without tight innerwears, using a 

mini Wright’s Peak flow meter. The data collected was consolidated and 

compared for assessing the variations. Result: The results showed a 

statistically significant increase in PEFR values in subjects who performed the 

test in a gown without the tight innerwears compared to the test performed in 

regular dress with tight innerwears. Conclusion: Thus the study shows that 

clothing has effect on the PEFR values and there is increase in PEFR values 

when measured without tight innerwears compared to regular dress in the 

same individuals. With the results of this test, we recommend the PFT lab to 

perform this test after asking the female patients to change to a gown without 

tight innerwears, so that their values are not skewed. 

 
 

 

INTRODUCTION 
 

Lung function test like PEFR (Peak Expiratory Flow 

Rate) gives us an assessment of the functioning of 

the lungs and has a very good diagnostic and 

prognostic value. PEFR is used as a screening tool 

for asthma and to monitor the severity of asthma.[1,2] 

PEFR is the maximum flow rate produced during a 

forceful expiration after a maximum inspiration.[3] It 

is measured in liters per minute. It reflects the 

caliber of airway, muscle strength and voluntary 

effort.[4,5] It is well known that the PEFR value is 

affected by various factors like age, gender, height, 

weight and body surface area.[6-12] But the cultural 

way of dressing by the woman population also 

seems to affect this value. Women wear tight 

blouses and tight bras which can restrict their 

performance while doing this PEFR test. Hence this 

study aims at studying the effect of tight clothing on 

the performance and thereby the value of PEFR. 

This will be of great help to the pulmonologist in 

interpreting the result of PEFR test. With the results 

of this test, we can recommend the PFT lab to 

perform this test after asking the female patients to 

change to a gown without tight innerwears, so that 

their values are not skewed.MATERIALS 

AND METHODS 

 

Setting:  

Thoothukudi Medical College, Thoothukudi 

Study design:  

Cross sectional study  

Study Population:  

100 Female MBBS students residing in hostel. 

Inclusion criteria:  

Healthy female girls of age 18 to 25 

Exclusion criteria:  

Girls having history of asthma or any recent upper 

and lower respiratory tract infections 

Ethical committee approval:  

Institutional research ethics committee approval was 

obtained and consent was taken from the 

participants. 100 healthy girls of age 18 to 25 

residing in hostel in Government Thoothukudi 

Medical College were recruited and the Peak 

Expiratory Flow Rate was assessed by using a mini 

Wright’s Peak flow meter. All the 100 subjects were 

grouped into two by random allocation. One group 

of girls were asked to perform the test initially in 

their regular dress with their tight innerwears and 
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then again in a night gown without the tight 

innerwears and the other group, first in the night 

gown without the tight innerwears followed by the 

usual dress with the tight innerwears. This 

categorization was done in order to rule out the 

possibility of the effect of practice and repetition on 

the PEFR value. The data collected was 

consolidated and compared for assessing the 

variations. 

Data Analysis 

Data entry was done using Microsoft Excel. Data 

analysis was done using SPSS 23 Version. 

Frequencies and proportions were calculated as 

appropriate. Quantitative variables were expressed 

in terms of Mean and Standard deviation. Difference 

between the means of pre and post-test results were 

compared using paired t-test. P value of less than 

0.05 was considered as significant. 

 

RESULTS 

 

A total of 100 female students in the age group of 18 

to 25 were included in the study and their height, 

weight, age and PEFR values were collected.  

The mean age of the subjects was 20.08 ± 0.88. The 

mean weight of the subjects was 58.59 ± 8.4. The 

mean height of the subjects was 157.12 ± 5.9. Their 

mean BMI was 23.52 ± 3.7. Three PEFR readings 

were collected from this 100 subjects in their regular 

dress and in gown without tight innerwears and they 

were entered in an excel sheet. The best of the 3 

readings were take as the final value. The results 

with and without the tight innerwears were 

consolidated and compared using SPSS software. 

The results showed a significant increase in PEFR 

values in subjects who performed the test in a gown 

without the tight innerwears compared to the test 

performed in regular dress with tight innerwears as 

shown in figure 2, 3 and 4 with a t value of 8.526 in 

Group 1, a t value of -6.887 in group 2 and a t value 

of 10.78 for all together. Table 1, table 2 and table 3 

shows the mean, standard deviation, mean 

difference, t value and p value of group1, group 2 

and both groups together respectively. 

 

 
Figure 1: Diagrammatic Algorithm of the study 

 

 
Figure 2:  Comparision of PEFR values of Group A 

subjects 

 

 

 
Figure 3:  Comparision of PEFR values of Group B 

subjects 

 

Table 1: Comparing the PEFR values of Group A subjects in regular dress and in gown 

Group A n = 50 Mean 

PEFR 

Std. 

Deviation 

Mean 

difference 

Lower Upper t df Sig. (2-

tailed) 

PEFR with 

REGULAR 

DRESS 

333.40 64.162 -22.400 -27.680 -17.120 -8.526 49 0.000 

PEFR with 
GOWN 

355.80 64.495 

 

Table 2: Comparing the PEFR values of Group B subjects in regular dress and in gown 

Group B n = 50     Mean 

PEFR 

Std. 

Deviation 

Mean 

difference 

Lower Upper t df Sig. (2-

tailed) 

PEFR with 

REGULAR DRESS 

337.40 60.569 -22.200 -28.678 -15.722 -6.887 49 0.000 

PEFR with GOWN 359.60 61.709 
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Figure 4: Comparision of PEFR values of both groups together  

 

Table 3: Comparing the PEFR values of both groups together in regular dress and in gown 

ALL  n=100 Mean 

PEFR 

Std. 

Deviation 

Mean 

difference 

Lower Upper t df Sig. (2-

tailed) 

PEFR with REGULAR DRESS 335.40 62.108 -22.300 -26.405 -18.195 -10.779 99 0.000 

PEFR with GOWN 357.70 62.827 

DISCUSSION 
 

PEFR measured using a handy and cost-effective 

instrument like wright’s peak flow meter is very 

useful in assessing patients with obstructive lung 

disease.[1,13,14] Especially it is useful in assessing the 

degree of airway obstruction,[15] response of airway 

to inhaled allergens,[16] chemicals or exercise,[17,18] 

and also to evaluate the response to therapeutic 

agents.[19,20] Many prior studies have shown the 

influence of many factors such as age, height, 

weight, sex on the PEFR values,[9,21,22] But the effect 

of clothing such as tight innerwears especially in 

women is not studied yet. Hence we conducted this 

study to see if there is a difference in the PEFR 

value in a healthy female subject with and without 

the tight clothing.  

Our study showed a significant increase in the PEFR 

value without the tight innerwears compared to the 

regular dress. This increase in PEFR was 

statistically significant with a t value of   10.78 and 

a p value of 0.00.In order to rule out the possibility 

of the effect of practice and repetition on the PEFR 

value, this test was done in two groups – one group 

did the PEFR first in regular dress followed by the 

gown and the other group did the PEFR first in the 

gown and then in their regular dress. Both the 

groups showed an increase in PEFR values without 

the tight innerwears with a significant p and t 

values. 

 

CONCLUSION 
 

This study has shown that clothing also affects the 

PEFR values in individuals. Hence it should be 

considered while using the measured PEFR values 

for diagnostic or prognostic purpose. A uniform 

gown with no tight innerwears can be used while 

measuring PEFR values to prevent this variation in 

PEFR values. 

 

REFERENCES 
 
1. GINA-2020-full-report_-final-_wms.pdf [Internet]. [cited 

2024 Jan 22]. Available from: https://ginasthma.org/wp-

content/uploads/2020/04/GINA-2020-full-report_-final-

_wms.pdf. 
2. Expert Panel Report 3: Guidelines for the Diagnosis and 

Management of Asthma. 2007;  

3. Quanjer PH, Lebowitz MD, Gregg I, Miller MR, Pedersen 
OF. Peak expiratory flow: conclusions and recommendations 

of a Working Party of the European Respiratory Society. Eur 

Respir J Suppl. 1997 Feb;24:2S-8S.  
4. Dobra R, Equi A. How to use peak expiratory flow rate. Arch 

Dis Child - Educ Pract. 2018 Jun 1;103(3):158–62.  
5. Mridha: Peak Expiratory Flow Rate (PEFR)-A simple... - 

Google Scholar [Internet]. [cited 2024 Jan 22]. Available 

from: 
https://scholar.google.com/scholar_lookup?journal=J+Shahe

ed+Suhrawardy+Med+Coll&title=Peak+Expiratory+Flow+R

ate+(PEFR)-
A+Simple+Ventilatory+Lung+Function+Test.&author=MA

A+Mridha&author=MR+Amin&author=ARML+Kabir&vol

ume=32&publication_year=2011&pages=44-7& 
6. Takase M, Sakata H, Shikada M, Tatara K, Fukushima T, 

Miyakawa T. Development of reference equations for 

spirometry in Japanese children aged 6-18 years. Pediatr 

Pulmonol. 2013 Jan;48(1):35–44.  

7. Srisingh K, Phuaksaman C. The reference values of peak 

expiratory flow rate in Thailand children. J Thorac Dis. 2021 
Jan;13(1):31–8.  

8. Hsu KH, Jenkins DE, Hsi BP, Bourhofer E, Thompson V, 

Hsu FC, et al. Ventilatory functions of normal children and 
young adults--Mexican-American, white, and black. II. 

Wright peak flowmeter. J Pediatr. 1979 Aug;95(2):192–6.  

9. Mankar K, M S, Dindugala R. Effect of age, gender, and 
body mass index on peak expiratory flow rate and other 

pulmonary function tests in healthy individuals in the age 

group 18-60 years. Natl J Physiol Pharm Pharmacol. 
2022;(0):1.  

10. Radziavicius FR, Martins LC, Radziavicius CC, Valenti VE, 

Siqueira AAF, de Souza CG, et al. Peak expiratory flow 
values are higher in older and taller healthy male children: an 

observational study. Clin Investig Med Med Clin Exp. 2010 

Apr 1;33(2):E92.  



172 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

11. Kaur H, Singh J, Makkar M, Singh K, Garg R. Variations in 

the Peak Expiratory Flow Rate with Various Factors in a 

Population of Healthy Women of the Malwa Region of 

Punjab, India. J Clin Diagn Res JCDR. 2013 Jun;7(6):1000–

3.  
12. Ghazal-Musmar S, Musmar M, Minawi WA. Comparison of 

peak expiratory flow rates applying European and Iranian 

equations to Palestinian students. East Mediterr Health J Rev 
Sante Mediterr Orient Al-Majallah Al-Sihhiyah Li-Sharq Al-

Mutawassit. 2010 Apr;16(4):386–90.  

13. Guidelines for the Diagnosis and Management of Asthma 
2007 (EPR-3) | NHLBI, NIH [Internet]. [cited 2024 Mar 2]. 

Available from: https://www.nhlbi.nih.gov/health-

topics/guidelines-for-diagnosis-management-of-asthma 
14. Gulla KM, Kabra SK. Peak Expiratory Flow Rate as a 

Monitoring Tool in Asthma. Indian J Pediatr. 2017 

Aug;84(8):573–4.  
15. Pollart SM, Compton RM, Elward KS. Management of acute 

asthma exacerbations. Am Fam Physician. 2011 Jul 

1;84(1):40–7.  
16. Saporta D. Changes in Peak Flow value during 

immunotherapy administration. J Environ Public Health. 

2012;2012:212867.  
17. Frischer T, Kühr J, Meinert R, Karmaus W, Forster J, 

Urbanek R. Relation between response to exercise and 

diurnal variability of peak expiratory flow in primary school 

children. Thorax. 1993 Mar;48(3):249–53.  

18. Kanniappan V, Manivannan V. Efficacy of Balloon Blowing 

Exercise on Peak Expiratory Flow Rate in Young Adult 

Smokers. J Lifestyle Med. 2020 Jul 31;10(2):116–20.  
19. Douma WR, Kerstjens HA, Roos CM, Koëter GH, Postma 

DS. Changes in peak expiratory flow indices as a proxy for 

changes in bronchial hyperresponsiveness. Dutch Chronic 
Non-Specific Lung Disease study group. Eur Respir J. 2000 

Aug;16(2):220–5.  

20. Brocklebank D, Ram F, Wright J, Barry P, Cates C, Davies 
L, et al. Comparison of the effectiveness of inhaler devices in 

asthma and chronic obstructive airways disease: a systematic 

review of the literature. Health Technol Assess Winch Engl. 
2001;5(26):1–149.  

21. S G, S M, A K, Kd S. Peak expiratory flow rate of healthy 

school children living at high altitude. North Am J Med Sci 
[Internet]. 2013 Jul [cited 2024 Mar 2];5(7). Available from: 

https://pubmed.ncbi.nlm.nih.gov/24020052/ 

22. Ps R, Kv P, Yv R, Kj M. Pulmonary function tests in Indian 
girls--prediction equations. Indian J Pediatr [Internet]. 2004 

Oct [cited 2024 Mar 2];71(10). Available from: 

https://pubmed.ncbi.nlm.nih.gov/15531830/ 

 


