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Abstract

At present times environmental changes are evident. Increase of global temperature affects seasons, consequently respiratory dynamics
also may be changed. On the other hand, anthropometric parameters, food habits, smoking are also the significant factors which are
measured in spirometry can also affect the respiratory efficacy.

The present study focuses on the effect of environmental changes including seasons, pollution, smoking and food habits associated with
spirometry.

For this study a total number of 203 volunteers, both male and female of age group between twenty to fifty years had been selected.

The study based on the seasons using result from Spirometry. Anthropometric parameters and spirometric data including FVC (Forced
vital capacity), PEFR (Peak expiratory flow rate), FEV: (forced 1-s expired volume), FEV1/ FVC and FEF 25.7s have been measured for all
subjects. The values of data have been tabulated as mean, median and co-efficient variation. FVC, PEFR and FEV: were increasing in
winter though decreasing in summer.

Anthropometric parameters, smoking, pollution, food habits and seasons were the important factors which can affect the respiratory

efficiency measured in spirometry. Besides with that respiratory rate and functions changes with seasons.
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INTRODUCTION

Tobacco Smoking has been identified as the most important risk
factor in Chronic Obstructive Pulmonary Disease (COPD), [t
cardiovascular disease (CVD), cancers. Which was a morbidity
and mortality with tobacco use is entirely preventable. [2
Smoking harms nearly every organ in the body, causing many
diseases and reducing health in general.

In addition to this, some smokers develop COPD [3 which is the
fourth commonest cause of death across the world. I It is well
proved that the system of external respiration changes on a
regular basis and it is related to the seasonal factors occurring
throughout the year. 5!

In winter, the resistance of airways increases. [l It was identified
that the way and extent of appearance of respiratory functional
changes depended on the severity of temperature. Diet and
nutrition are increasingly recognised as modifiable contributors
to the prevention, development and progression of chronic
diseases such as cancer and CVD, 7. 8] but dietary impact on lung
function is not well established. PEFR (Peak expiratory flow rate)
was a useful parameter to monitor airway obstruction, Hence the
assessment of pulmonary function test is important for
monitoring of airway obstruction, its severity and disparity and
for evaluating the effects of treatment. [¥!
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METHODS

Present study has been done at the clinical laboratory of
department of Physiology ESICMC, Kolkata. A total number of
203 volunteers, both male and female of age group between
twenty to fifty years had been given their personal information
including general history, food and smoking history etc. the
volunteers with recent history of any acute or chronic
respiratory disease were excluded. The anthropometric
parameters and the spirometric parameters including FVC, PEFR,
FEVi, FVC/ FEVy, FEF 2575 has been recorded in summer and
winter seasons. Record has been taken after five minutes of rest
and the posture was sitting. Data was taken between 8 am to 12
pm to avoid diurnal effect. All data had been calculated with the
using of SPSS software and Microsoft office excel®. P value
<00.05 was considered as statistically significant.

RESULT

The mean anthropometric data including height and weight were
significantly higher in men when compared with women (Table
1). Respiratory parameters changed significantly by seasons.
FVC and PEFR values were significantly increased in winter
season. (Graph 1).

On the other hand, PEFR is decreased in cigarette smokers
compared to non-smokers (Graph 2).
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Table 1: Showing anthropometric parameters (n=203)

Trait Male (n =103) Female (n =100) | Tvalue | Pvalue
Age (year) 31.24+8.11 31.10+ 8.50 0.07 0.45
Height(cm) 167.34+9.67 159.4+5.41 5.4 <00.01
Weight(kg) 62.87+ 8.49 58.54+ 8.88 2.6 <00.01
BMI (kg/m?) | 22.54+3.22 23.01+ 3.46 -0.76 0.76
120 -~
100 -
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20 -
O T 1
FEV1 PEFR

Graph 1: Showing the comparison between FEV1 and PEFR by seasons
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Graph 2: Showing PEFR based on the food habits and smoking

DISCUSSION

In this study was recorded the environmental temperature
during winter was 10 °C - 29 °C from October to March and in
summer the temperature was 28 °C - 40 °C during the month
from April to May. In this study FEV: and PEFR increased with
decreasing temperature and decreased with increased
temperature and humidity. PEFR is decreased in cigarette
smokers compared to non-smokers. Lung volumes and flow rates
of the inhabitants according to gender. The respiratory
parameters such as FVC, FEV1, FEF 25-75 and PEFR significantly
lower in females when compare to male group respectively.
Previous studies stated that PEFR was a method which needed
effort developing from large airways. [10-12] though it did not
detect small airway obstruction. 131 It was also found that
smoking affected medium and large airways. 14! Other studies
reported that smoking affected both small and large airways. [15
16] It was also found that PEFR value was lower in smokers than
in non-smokers. [17-20 This can be attributed to the fact that men
have bigger lungs for the same height as compared to females.
Another contributing factor could be the muscularity in men that
accounts for higher values of PFTs. In addition to the anatomical
and physiological differences, sex hormones, sex hormone
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receptors or intracellular signaling pathways also may be
accountable for the gender differences in lung functions. [21-25]

It was concluded that seasonal changes and smoking habits
effects on respiratory rate and associated with pulmonary
function test.

Disclosure: No conflicts of interest, financial or otherwise are
declared by the authors.

REFERENCES
1. Andrew, L, Nunn, J.F. Nunn’'s applied respiratory
physiology. Elsevier Publishers. 4th edition; 378-383.

2. Global Adult Tobacco Survey. GATS India 2009-10 Report.
Ministry of Health & Family Welfare, Government of India,
New Delhi, (2010).

3. Van Schayck CP1, Loozen JM, Wagena E, Akkermans RP,

Wesseling GJ. (2002). Detecting patients at a high risk of
developing chronicobstructive pulmonary disease in
general practice: cross sectional case finding study. BM]J. Jun
8;324(7350):1370.  doi:  10.1136/bm;j.324.7350.1370.
https://www.ncbi.nlm.nih.gov/pubmed/12052807

934




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AN APPRAISAL ON PULMONARY FUNCTION ASSOCIATED WITH SEASONS, SMOKING AND FOOD HABITS IN HIGHLY

POLLUTED AREA

Price D, Duerden M. (2003). Chronic obstructive
epulmonary disease. BM]. May 17;326(7398):1046-7. doi:
10.1136/bmj.326.7398.1046.
https://www.ncbi.nlm.nih.gov/pubmed /12750181
Shishkin GS, Ustyuzhaninova NV. & Gultyaeva VV.
(2014).Changes in the functional organization of the
respiratory system in residents of Western Siberia in the
winter season. Hum Physiol 40, 91-96. doi:
10.1134/S0362119714010149.

Roshchevskii MP, Evdokimov VG, Varlamova NG, Ovsov AS.
(1994). Regional and seasonal specific features of
functioning of the cardiorespiratory system in citizens of
the North. Fiziol. Chel. 20:75. Journal code: 7603567. ISSN:
0131-1646. L-ISSN: 0131-1646.

Quanjer PH, Lebowitz MD, Gregg I, Miller MR, Pedersen OF.
(1997). Peak expiratory flow: conclusions
andrecommendations of a Working Party of the European
Respiratory Society. Eur Respir ] Suppl. Feb;24:2S-8S.
https://www.ncbi.nlm.nih.gov/pubmed /9098701

Estruch R, Ros E, Salvado ], Covas MI], Corella D, Aros F.
(2013). Primary prevention of cardiovascular disease with a
mediterranean diet. N Engl ] Med. Apr 4;368(14):1279-90.
doi: 10.1056/NEJMo0a1200303.

Vieira AR, Abar L, Vingeliene S, Chan DS, Aune D, Navarro-
Rosenblatt D, Stevens C, Greenwood D, Norat T. (2016).
Fruits, vegetables and lung cancer risk: a systematic review
and metaanalysis. Ann Oncol. Jan;27(1):81-96. doi:
10.1093/annonc/mdv381.

American Thoracic Society. Standardization of Spirometry;
update. (1995). Am ] Respir Crit Care Med.
Sep;152(3):1107-36. doi: 10.1164/ajrccm.152.3.7663792
Enright P, Linn WS, Edward L. (2000). Quality Spiromety
test performance in children andadolescents: Experience in
a large field study. Chest. 118: 665-671.
doi:.org/10.1378/chest.118.3.665.

Dikshit MB, Raje S, Agrawal M]. (2005). Lung functions with
spirometry: An Indian Perspective-1. Peak Expiratory Flow
Rates. Indian ] Physiol Pharmacol. 2005 Jan;49(1):8-18.
https://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+
15881854

Boskabady MH, Mahmoodinia M, Boskabady M, Heydar GR.
(2011). Pulmonary function tests and respiratory
symptoms among smokers in the city of Mashhad north east
of Iran. Rev Port Pneumol. Sep-Oct; 17(5):199-204. doi:
10.1016/j.rppneu.2011.05.001.

Lange P, Groth S, Nyboe G], Mortensen ], Appleyard M,
Jensen G, Schnohr P. (1989). Effects of smoking and changes
in smoking habits on the decline of FEV1. Eur Respir J.
Oct;2(9):811-6.
https://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+
2806504

Bajentri AL, Veeranna N, Dixit PD, Kulkarni SB. (2003).
Effect of 2-5years of tobacco smoking on ventilator function
test. ] Indian Med Assoc. Feb;101(2):96-7, 108. PMID:
12841492.
https://www.ncbi.nlm.nih.gov/pubmed/12841492

Kaur H, Singh ], Makkar M, Singh K, Garg R. (2013).
Variations in the Peak Expiratory Flow Rate with
VariousFactors in a Population of Healthy Women of the
Malwa Region of Punjab, India. J Clin Diagn Res. 2013
Jun;7(6):1000-3. doi: 10.7860/JCDR/2013/5217.3049.
Karia RM. (2012). Comparative study of peak expiratory
flow rate and maximum voluntary ventilation between
smokers and non-smokers. National ] Med Res. 22:191-193.
http://njmr.in/uploads/2-2_191-193.pdf.

Vaidya P, Kashayap S, Sarma A, Gupta D, Mohapatra PR.
(2007). Respiratory symptoms and pulmonary function
tests in school teachers of Shimla. Lung India. 24:6-10. DOI:
10.4103/0970-2113.44195.

Padmavathi KM. (2008). Comparative study of pulmonary
function variables in relation to type ofsmoking. Indian ]

Journal of critical reviews

20.

21.

22.

23.

24.

25.

Physiol Pharmacol. Apr-Jun;52(2):193-6. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19130865

Das KK, Dhundasi SA. (2002). A study on predictors of peak
expiratory flow rate in muslim subjects (aged 18 to 20
years) of Karnataka. Indian ] Physiol Pharmacol.
Jul;46(3):321-7.
https://www.ncbi.nlm.nih.gov/pubmed /12613395

Behera AA, Behera BK, Dash S, Mishra S. (2014).
Variation of pulmonary function tests with relation to
increasing age in healthy adults. Int J Health Sci Res.
4:36-41.
https://www.researchgate.net/publication/261190715.
Budhiraja S, Singh D, Pooni PA, Dhooria GS. (2010).
Pulmonary functions in normal school children in the
age group of 6-15 years in north India. Iran ] Pediatr.
Mar;20(1):82-90.
https://www.ncbi.nlm.nih.gov/pubmed/23056687.

Jeffrey WC and Darryl CZ. (2009). Hormonal influences on
lung function response to environmental agents. Proc Am
Thorac Soc. Dec 1; 6(7): 588-595.  doi:
10.1513/pats.200904-020RM.

Algadir A, Aly F, Zafar H. (2012). Sex based difference in
lung functions of Saudi adults. ] Phys Ther Sci. 24:5-9.
DOI:10.1589/jpts.24.5.

Jeelani Z, Shafiqa A, Tanki MI. (1992). Status of peak flow
rate (PEFR) and Forced Expiratory Volumes (FEV1) in
Kashmiri population. Indian ] Pharmacol. 24:169-170.
http://www.ijp-
online.com/temp/IndianJPharmacol243169-
5011644_135516.pdf.

935



http://njmr.in/uploads/2-2_191-193.pdf

