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Abstract 

   
This study was done to find out the causes of asthma in population of Lahore, Pakistan. Total of 2003 subjects 

from 9 administrative towns of Lahore, Pakistan were divided into 3 groups; G1 (normal), G2 (asthmatics with 

obstruction) and G3 (asthmatics with restriction) for spirometry over 1-year period (July, 2018-2019) at Jinnah 

hospital, Lahore using (Spirolab, IPX1FCC ID: TUK-MIR045 Roma-Italy). From 2003 subjects, 400 were 

randomly selected for questionnaire study consisting normal (n=200) and asthmatics (n=200). There were 60% 

records from male patients and 40% from female patients between the age limit of 07-104 years. Questionnaire 

depicted that more than 90% asthmatic subjects feel wheezy; 50% people did not have heredity asthma but had 

attached kitchen and bath; 60% people had complicated life style and joint family system; have pets, 

cockroaches, carpets and molds; more than 60% subjects use gas stove in their indoor. Data was analyzed using 

x2 tests for questionnaire and Pearson’s correlation coefficient (r) using SPSS (v.22). FVC and FEV1 < 80% of 

value and FEV1/FVC ratio < 70% were considered asthmatic. There was positive correlation between age 

(p<0.05) and FVC among G1 and G2. Age and prevalence of asthma were significantly positively correlated 

(p<0.05) in G3. G2 & G3 showed forces expiratory volume in 1 second (FEV1) or peak expiratory flow (PEF) < 

60%. FVC was significantly correlated positively (p<0.05) with asthma prevalence. There was significantly 

positive correlation (p<0.05) for asthma prevalence. Various factors under this study impair life quality of 

asthmatics.  
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Introduction 

Asthma is associated with chronic inflammation, 

respiratory passage hyper responsiveness (airway 

narrowing due to special triggers) that causes the 

reoccurrence of wheezing, chest tightness, 

breathlessness and coughing with varying intensity 

over time (Fassl et al., 2012). Possible triggers of 

symptoms can be tobacco smoke, cold air, animal 

dander, pollens, molds and cockroach (Minov et al., 

2012). It can be result of genetic (Manuel et al., 2014) 

and environmental interaction (Malinovschi et al., 

2013). It is much more frequent (Reinero et al., 2011) 

along with its associated impairments and restrictions 

like physical, emotional and social hardships at 

workplace or school (Haczku et al., 2010). Besides 

botheration of symptoms everyday life activities may 

also get limited by exposure to environmental stimuli 

and allergens such as smoke (Tasai et al., 2010). 

Specific indoor quality parameters must be included 

to quantify asthma effects on everyday life of patient 

(Krieger et al., 2010). 

 

About 300 million people in the world are suffering 

from respiratory problems (Krieger, 2010). 

Approximately 12% (9 million) children only in U.S 

have asthma (Bloom and Dey, 2004) and an inner-

city environment has progress to add up at an 

alarming rate (Akinbami and Schoendorf, 2002). 

Hospital admission and mortality rate due to asthma 

at Chicago exceeded in every category of age from 

1990-1997 (Thomas and Whitman, 1999). In Pakistan 

it has been affecting approximately 30% of population 

(Khan et al., 2014) with prevalence of 19% among 

children and 5-10% in adults. It has been predicted 

that it will increase in future in Pakistan and other 

developing countries (Khan et al., 2014). Asthma 

most often begins in early childhood (John et al., 

2010) and increasingly affect by the age of 18 years 

(Yeatts et al., 2003). Asthma has a prominent effect 

on life quality, medical cost and wages (Rhee et al., 

2014). Due to poor control of asthma there is 

increased morbidity, overall life impairments and 

daily activities limitations (Asthma UK, 2008). 

Questionnaire based findings showed frequency rate 

from 1-5 cases of 1000 person/yr as published in 

USA, Spain, Italy and Scandinavia as per reports over 

last 10 years (Magnoni et al., 2017). Patient history is 

linked with important questions including wheeze, 

shortness of breath, chest tightness and recurrent 

cough during initial diagnosis (Moore et al., 2010). 

Positive family history of asthma is always useful to 

identify patients. Results of questionnaire based 

clinical studies related life standard of asthmatics 

suggest life impairment in subjects with asthma 

(Bergen et al., 2014). Large population based surveys 

rely on questionnaires because of being comparatively 

economical as compared to examination of each 

subject but regrettably it is not possible to formulate 

totally reliable questionnaire because of complexities 

like lack of medical knowledge, wide range of severity 

and triggers of disease among the general public. 

Symptom based questions like wheeze are thought to 

be most reliable questions in diagnosing asthma 

(Amato et al., 2015). Role of spirometry is 

emphasized by COPD guidelines in identification of 

respiratory diseases and its management (Yawns et 

al., 2007). Spirometer enables recording and storage 

of pulmonary expiratory flow (PEF), forced vital 

capacity (FVC) and forced expiratory volume in one 

second (FEV1). PEF or reproducibility criteria for 

spirometry are difficult to be met by patients with 

asthma than normal subjects (Chae et al., 2011). 

Mostly reduced FEV1/FVC ratios exhibit airflow 

obstruction. Decline in FEV1 is considered as 

measuring sign of obstruction in air flow in lungs 

(Ayubi and Safari, 2017). Still the proper cutoff values 

for FEV1/FVC are controversial. Chronic obstructive 

lung disease committee first of all published levels of 

FEV1/FVC <0.70 and FEV1 to determine the disease 

severity in 2001 (Pauwels et al., 2004). Spirometry is 

considered possible above 6 years age. Mostly general 

practitioners (GPs) do not recommend their patients 

with respiratory problems for spirometry (Johns et 

al., 2006). Common barriers that come for the 

utilization of spirometry by general practice are lack 

of properly trained staff (Eaton et al., 1999), shortage 

of time, lack of daily practice (Poels et al., 2006), 

unavailability of spirometer in the clinic (O'Dowd et 

al., 2003) and inefficiency of GPs to interpret the test 

results of spirometry (Raghunath et al., 2006). 



 

204 Bukhari and Ali  

 

Int. J. Biosci. 2020 

Spirometry needs a spirometer, well trained per-

sonnel under guidelines of American thoracic society 

(Miller et al., 2005) and pulmonologists having 

information for result interpretation. However, expert 

panel reports by national asthma education and 

prevention program (NAEPP) guideline 

underestimate the value of spirometry for asthma 

diagnosis (Yawn et al., 2007). Asthma diagnosis 

needs a thorough assessment of lungs function in 

patients to know the variable expiratory airflow limits 

for confirmation of diagnosis (Melbye et al., 2011) 

especially forced vital capacity (FVC), forced 

expiratory volume in the first second (FEV1) and 

predicted value for the FEV1/FVC ratio (Kaminsky et 

al., 2005). Previous non randomized simulation 

studies have shown the influence of spirometry on the 

management of GPs' diagnostics (Tashkin and 

Cooper, 2004; Wadson and Sanford, 2013) but recent 

non randomized studies confirm the increased 

diagnostic rates (Wadsworth and Sandford, 2013) of 

respiratory disease. Without the evaluation of 

spirometric results the whole way of asthma 

treatment may be changed totally on seeing 

spirometric results (Lange et al., 2012). Now 

spirometry has become a prerequisite for diagnosis of 

respiratory diseases (Andrew et al., 2012) and is need 

of the time. 

 

Materials and methods 

Study area  

The historic city Lahore (31°15'-31°45' N and 74°01'-

74°39' E) is common provincial capital of Punjab and 

2nd biggest city of Pakistan. Lahore comprises of 9 

managerial towns and a cantonment (Sidra et al., 

2015). Population of Lahore is about 12,188,000 till 

June, 2019 (UN, 2019) (Fig. 1). 

 

Fig. 1. Map of Lahore city showing areas of indoor sampling. 
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Summer is hot and dry with average 24.3°C 

temperature (Sidra et al., 2015). Winters experiences 

typically max 17-22°C and the min temperature 

extending between 7-12 °C (Sidra et al., 2015; Alam et 

al., 2012). Lahore city encounters yearly precipitation 

600-800mm. Every year city gets 3,094 hours of 

daylight (Pakistan Meteorology Department). 

 

Study design 

Total of 2003 subjects were divided into 3 groups; G1 

(normal), G2 (asthmatics with obstruction) and G3 

(asthmatics with restriction) for spirometry over 1-

year period (July, 2018-2019). Study was designed for 

random trials. Subjects were recruited from outdoor 

patients at Jinnah hospital, Lahore. G2 were further 

falling into 4 categories e.g. severe obstruction (G2A), 

moderate obstruction (G2B), mild obstruction (G2C) 

and obstruction with restriction (G2D).  

 

Subjects in G3 were further falling into 3 categories 

e.g. severe restriction (G3A), moderate restriction 

(G3B) and mild restriction (G3C). Severity of asthma 

was taken from medical records (if available) 

including history, medication, diary card and 

spirometry (Fig. 2&4). 

 

Asthmatic group  

Asthmatic subjects were diagnosed by 

pulmonologists. Asthmatic group thought to have 

symptoms like wheezing, nocturnal cough along with 

episodes of breath shortness (Global Initiative for 

Asthma). 

 

Inclusion criteria  

Subjects were included on the basis of previously 

existing symptoms or treatment for asthma. 

 

Exclusion criteria  

Subjects were excluded without previous asthma 

symptoms or treatment. 

 

GPS use  

GPS (Garmin eTrex® 30X by Garmin Ltd Taiwan) 

was used to take coordinates of the location of all 

subjects. After collecting data, location of all the  

subjects was mapped (Fig. 3). 

 

Spirometry  

The spirometry test system contains FVC, FEV1, 

FEV1/FVC, FEP and FEF2575. Over period of 1 year, 

2003 consecutive spirometry records from adult 

patients (age>06 years) were analyzed. With all the 

subject’s spirometry was performed using (Spirolab, 

IPX1FCC ID: TUK-MIR045 Roma-Italy). Spirometric 

indices such as FVC, FEV1, FEV1/FVC, FEP and 

FEF2575 ratio were recorded by experienced tech-

nicians using American thoracic society guidelines.  

 

Highest values were noted at body temperature and 

pressure. Spirometry test results of groups with flow 

volume curve, graphical interpretation and textual 

interpretative notes were collected. Volume time 

curve of control group was introduced in the 

asthmatic group for comparison. Spirometry was 

performed using a dry rolling seal spirometer 

(Spirolab, IPX1FCC ID: TUK-MIR045 Roma-Italy). 

Spirometric indices such as FVC, FEV1, FEV1/FVC, 

FEP and FEF2575 ratio were measured by 

experienced technicians using American thoracic 

society guidelines at Jinnah hospital Lahore. 

 

Questionnaire study  

Out of these 2003 subjects 400 subjects were 

scrutinized on the basis of their willingness for 

questionnaire study. One group was designated as 

normal (n=200) and other asthmatics (n=200).  

 

These subjects were randomly selected on the basis of 

their location and socioeconomic status.  

 

All of the 400 respondents were asked to complete 

questionnaire. Data about questionnaire was 

collected by each subject regarding name, gender, 

daily activities, health status, smoking, fuel type at 

home and living conditions (Fig. 5&6). 

 

Ethical approval  

Study protocol was authorized by ethical review 

committee vides number D/1315/UZ and consent was 

taken from participants. 
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Statistical analysis  

Data was analyzed by using x2 tests for questionnaire 

study and Pearson correlation to identify variables 

that significantly affected discordant classification of 

results. SPSS (v. 22.0) was used. A p-value less than 

0.05 considered statistically significant. 

 

Results 

Data collection  

There were 60% records from male patients and 40% 

from female patients. Subjects were between 07 to 

104 years of age with asthma. There were significant 

differences in quality of life scores between patients 

with normal lung function and asthma. A 

questionnaire data of normal subjects showed that 

more than 90% do not have asthma symptoms and 

hereditary asthma. Most of the normal subjects do 

not have complicated life style and joint family 

system. More than 50% normal subjects have 

attached kitchen and bath. Less than 30 people have 

pet at their home (Fig. 5). Whereas, more than 90% 

asthmatic subjects showed wheezing and asthma 

symptoms, almost 50% subjects do not have heredity 

asthma. Most of them have complicated life style and 

joint family system. Almost 50% subjects have 

attached kitchen and bath. More than 60% subjects 

use gas stove indoor. More than 60 people have pet, 

cockroaches, carpets and molds at their home (Fig. 6). 

Data was found statistically significant showing p 

value < 0.05 (Table 1&2). 

 

Table 1. Normal, obstructive and restrictive values of age, BMI, FVC, FEV1, FEV1/FVC and PEF of asthmatic 

patients. 

Parameters Normal 

Mean±SD 

Obstructive Restrictive 

Severe Obstructive 

Mean±SD 

Mild Obstructive 

Mean±SD 

Moderate Obstructive 

Mean±SD 

Obstructive/Restrictive 

Mean±SD 

Severe Restrictive 

Mean±SD 

Mild Restrictive 

Mean±SD 

Moderate Restrictive 

Mean±SD 

Age 37.02±17.39 53.13±15.07 51.72±17.10 48.14±18.71 54.80±16.28 49.76±18.13 40.16±16.99 44.68±18.49 

BMI 25.82±10.20 22.95±6.30 25.03±6.05 24.34±7.120 26.98±9.74 24.82±7.610 25.66±0.69 25.33±6.63 

FVC (L) 2.84±0.69 2.75±0.59 3.75±0.65 2.66±0.64 2.43±.597 2.48±0.69 2.87±0.69 2.68±0.66 

FEV1 (L) 2.31±0.59 2.09±0.52 3.75±18.25 2.07±0.58 1.84±0.51 1.93±0.59 2.31±0.60 2.13±0.59 

FEV1/FVC% 72.90±6.02 68.19±4.70 68.84±5.22 69.54±5.70 68.35±4.30 69.77±7.89 71.65±4.89 70.78±4.99 

PEF 6.36±16.13 5.89±1.22 5.76±1.37 5.64±1.27 5.15±1.33 5.24±1.39 8.93±45.85 5.57±1.39 

Abbreviations: FVC: forced vital capacity; FEV1: forced expiratory volume; PEF: peak expiratory flow. 

 

Table 2. Frequency of recorded parameters and association of health conditions with different variables. Chi 

square test (p-values).  

Serial No Question Statement Frequency of  Normal Frequency of Asthmatic ᵪ2 P value 

1 Feel wheezing or chest congestion 5.0% 92.0% 338.797a <.001 

2 Have Asthma 0.0% 83.0% 308.881a <.001 

3 Inherited Asthma 0.0% 24.0% 123.028a <.001 

4 Active smoker 3.0% 37.0% 87.426a <.001 

5 Passive smoker 21.0% 49.0% 40.212a <.001 

6 Type of dwelling is joint family 21.0% 43.0% 39.177a <.001 

7 Complicated family lifestyle 15.0% 48.0% 64.212a <.001 

8 Evidence of moisture or leaks 23.0% 52.0% 49.684a <.001 

9 Is kitchen attached to living area 70.0% 41.0% 36.473a <.001 

10 Attached washroom to living area 61.0% 52.0% 20.157a <.001 

11 Have carpets or rugs at home 56.0% 46.0% 23.984a <.001 

12 Indoor Kitchen gas stoves 56.0% 56.0% 8.123a .017 

13 Kitchen with outside vented hood 40.0% 53.0% 14.374a .005 

14 Residential location urbanized 70.0% 54.0% 17.436a <.001 

15 Industrialized Residential location 22.0% 47.0% 56.594a <.001 

16 Presence of cockroaches at home 47.0% 43.0% 1.556a .459 

17 Presence of rodents at home 30.0% 43.0% 16.393a <.001 

18 Presence of molds  23.0% 49.0% 36.919a <.001 

19 Pillows have zipped covers 63.0% 44.0% 14.725a <.001 
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Spirometry 

Over 1-year period (July 2018-2019) total 2003 

subjects were selected for spirometry, recruited from 

outdoor patients at Jinnah hospital, Lahore (Fig. 3). 

Subjects in G2 (n=459) were with obstruction, G3 

(n=692) were with restriction and G1 (n=852) were 

normal. G2 includes 121 G2A (121), G2B (53), G2C 

(125) and G2D (160) (ᵪ2= P<0.005). Whereas, in G3, 

G3A (288), G3B (166), G3C (238). G1 (control group) 

received the normal volume-time curve which was 

used for comparison to asthmatic group. G1 had no 

chest symptoms with FEV1 > 90% predicted. G2 & G3 

showed FEV1 or PEF > 60% (Fig. 4). 

 

Table 3. Correlation coefficient lungs parameters and various groups. 

Groups Height Weight BMI FVC FEV1 FEV1/ FVC PEF 

Normal .022 .277** .215** -.360** -.563** -.814** .010 

 

 

Obstruction 

Severe obstruction -.075 -.041 .012 -.592** -.751** -.814** -.554** 

Mild Obstruction .146 .094 .110 -.378** -.569** -.938** -.185 

Moderate Obstruction .082 .014 .020 -.453** -.126 -.776** -.335** 

Obstruction/ Restriction .216** .004 -.207* -.403** -.579** -.887** -.369** 

 

Restriction 

Severe Restriction .010 .038 .072 -.477** -.658** -.610** -.407** 

Mild Restriction -.115 .102 .212** -.525** -.722** -.857** -.430** 

Moderate Restriction -.146* .173** .245** -.501** -.678** -.785** -.016 

**Correlation is significant at the 0.01 level (2-tailed). Correlation is significant at the 0.05 level (2-tailed). 

Correlation 

It was found that there was significant positive 

correlation (p<0.05) with the prevalence of asthma. 

Almost 42.5% subjects of G1 had normal spirometry, 

22.91% of G2 and 34.54% of G3 had obstructive and 

restrictive patterns respectively. Conversely, 22.91% 

of subjects with an obstructive pattern (G2) 

interpreted were classified as 26.36% severe 

obstruction, 11.54% moderate obstruction, 27.23% 

mild obstruction and 34.85% obstruction with 

restriction. Conversely, 34.54% of subjects with 

restriction pattern (G3) interpreted were classified as 

41.61% severe restriction, 23.98% moderate 

restriction and 34.39% mild restriction. FVC and 

FEV1 < 80% of the predicted value and FEV1/VC ratio 

< 70% were considered asthmatic. FVC, FEV1 and 

FEV1/FVC were used as the basic variables to 

interpret spirometry data. Subject in G2 were having 

FEV1/FVC less than the LLN for that subject so 

categorized as obstructive pattern. Subjects in G3 

were having FVC less than the LLN associated with a 

normal FEV1/VC ratio for that subject so categorized 

as restrictive pattern. Subjects in the mild group had 

spirometric indexes and FVC values similar to the 

normal subjects. Subjects with moderate obstruction 

asthma had FVC and FEV1 values within the healthy 

range, but flows at low lung volumes (FEF50 and 

FEF75) were significantly lower. In subjects with 

severe obstruction and restriction all parameters were 

significantly reduced (Table 3). 

 

Fig. 2. Flow sheet showing various groups under study. 
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It was found that age was positively correlated 

(p<0.05) with the prevalence of asthma among G1 

(Fig. 7). Age showed significantly positive correlation 

(p<0.05) with the prevalence of asthma G2 (Fig. 8). 

Age was significant positively correlated (p<0.05) 

with the prevalence of asthma G3 restriction group 

except mild restriction (Fig. 9). 

 

Fig. 3. Map showing GPS prevalence of asthmatic patients. The symbols of 50% red circle indicate (asthmatic) 

and 50% green circle indicate (normal). 

 

Fig. 4. Flow sheet showing various groups under study. 

Discussion 

The current study covered 10 major towns of the city 

as reported by another study support this study 

(Nafees et al., 2013). Four hundred subjects were 

selected, inherent in any cross-sectional survey 

limitations. Questionnaire included all the potential 

questions needed for identification of asthmatic 

patients. Similar questions were selected by other 
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(Bergen et al., 2014) and reported on indoor 

exposures (Sun et al., 2007). Both normal and 

abnormal results of the current study are useful in 

determining role of questionnaire and spirometry for 

asthma diagnoses (Walker et al., 2006). Prevalence of 

asthma is not found much different in the towns of 

the city. This similarity in prevalence may be due to 

regional similarity (Engman et al., 2007). 

 

Fig. 5. Questionnaire data of normal subjects. 

 

Fig. 6. Questionnaire data of asthmatics. 

In our study indoor smoke and burning of fuel 

aggravate asthma due to indoor cooking with natural 

gas. A large percentage of subjects with asthma lived 

in area with extensive exposure to smoke (Smith et 

al., 2000). According to the current findings, 

asthmatic subjects were living in areas with lower air 

exchange rates which have been reported by many 

studies (Zheng et al., 2013). Mostly asthma is 

assessed on the basis of symptoms, supplemented by 

examination of clinical records (BTSSIGN, 2008). 

Widely used and suitable questions as per clinical 

practice were used in this research (Reddel et al., 
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2009). Most of asthma control questionnaire use 

morbidity questions and optional measure of FEV1 

(Juniper et al., 2007). Many questions gained 

consensus on short symptom questionnaire 

correlated with asthma control by Royal College of 

Physicians UK. 

 

Fig. 7. The relationship between age and FVC values of normal (G1). Pearson correlation coefficient r = 0.80, p < 

0.01.

Our study included subjects from 07-104 years 

previous research has depicted that questionnaire 

should be administered to subjects above six years 

(Juniper et al., 2007). Current study includes asthma 

subjects to show full range of disease severity, wide 

range of age among both sees and variety in 

socioeconomic status reported (Reddel et al., 2009) 

supports our findings. Wide range of age groups 

especially lower age limit because delay in diagnoses 

and wrong assessment regarding severity of asthma 

can lead permanent lung function decline (Juniper et 

al., 2007). Environmental factors trigger and 

aggravate asthma by irritating respiratory passage 

thus causing inflammation. Fine sand particles 

originate from local source and may form short term 

suspension which may cause allergy in asthmatic 

patients (Al-Dousri and Al-Wahdi, 2012). Such 

triggers can evoke disease in individuals with asthma 

tendency. Big cities, bad indoor environment, 

geographical conditions and anthropogenic activities 

are allied in terms of creating environmental 

conditions (Jindal and Wahi, 1991). 

Spirometry underuse and unfamiliarity is due to 

consistency of few pulmonologists with previous re-

ports (Janson and Weiss, 2004). Previously peak flow 

meters have been in clinical practice for diagnostic 

purposes instead of spirometer that give highly 

variable readings (NAEPP, 2007) not only in children 

even above age of 6 years (Thomas et al., 2009). Even 

such results were reported by many studies (Aurora et 

al., 2004). Appropriate interpretation of spirometry 

data needs correct measurement technique. Similar to 

our study, mean lower limit of FEV1 to FVC as limited 

by lower 90% limit of confidence and 95% confidence 

intervals for different age categories and of height in 

women and men (Jindal and Wahi, 1991). According 

to national asthma guidelines spirometry is much 

more reliable than physical examination (NAEPP, 

2007). Spirometry may be helpful to diagnose some 

patients with asthma symptoms (Broeders et al., 

2009). Many studies have shown spirometric testing 

feasible to provide ground for diagnosis and 

management of asthma (Kaminsky et al., 2005). Two 

such programmes of screening by spirometry were 
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carried out for 651 adults in Netherland offices (Van 

Schayck et al., 2002). PEF can provide an action 

plans for disease management (Yoos et al., 2002) 

because spirometry is common way to measure lung 

capacity (Paramesh, 2002). Measurement properties 

(responsiveness, reliability and validity) found in the 

present study was very similar to as reported (Juniper 

et al., 2005). Such data can be used to construct a 

flow vs. time curve useful for diagnosis along with 

giving predictive indices of respiratory health (Yun et 

al., 2010). International guidelines focus on the key 

role of patient education for asthma management and 

prevention (GINA, 2007). 

 

Fig. 8. The relationship between age and FVC values of obstructive (G2-A, B, C & D. Pearson correlation 

coefficient r = 0.80, p < 0.01. 

In our study spirometry was very sensitively useful in 

determining moderate and severe situations; 

obstruction has increased with increase of symptoms. 

These findings caused considerable doubt over 

whether FEV1/ FVC are sensitive enough to exhibit 

about airway obstruction because few people cannot 

expire for >1s. If baseline spirometry showed airway 

obstruction then it is repeated 10-15 min, an increase 

of 12% in FEV1 helps to confirm asthma (Osuntogun 

and Arriaga, 2010). An improvement of more than 

15% in FEV1 in trial is clinically significant. 

Spirometry can be helpful for bronchodilator 

response. 

 

As already reported Vollmer et al. (2009) subjects 

with FEV1/FVC <0.70 have been diagnosed asthmatic 

on the basis of spirometry. Many studies showed in 

cross sectional design of study explained that by using 

<0.70 approaches caused greater prevalence of 

asthma. By taking FEV1/FVC <0.70 as reference can 

lead towards sensitivity/specificity <100%. Valid 

conclusion also needs diagnostic results comparison 

(Ferguson et al., 2000). Unluckily few longitudinal 

studies have been executed for comparing the chances 

of hospitalization, occurrence and rate of mortality 

among the subjects diagnosed with FEV1/FVC <0.70. 

As reported Bridevaux et al., (2008), it was also 

found in current study that mild asthma subjects 

exhibit non-significant FEV1 decrease as compared to 

normal function, i.e. FEV1/FVC>70%. The study (De 

Marco et al., 2009) included persons between 20 to 

44 years and compared FEV1 decreased 

hospitalization whereas, this study included the 

subjects with wider range of age group. Current study 

support previous work demonstrated moderate to 

high technical adequacy and ability to describe 

spirometry (Schermer et al., 2003; Diaz-Lobato et al., 

2004; Dales et al., 2005; Ferguson et al., 2000). 

There is usefulness of spirometry in identification of 

new asthma cases but no impact on management 

(Buffels et al., 2004). Walker and colleagues offered 

“open access spirometry testing” but it provided very 

little on introduction of spirometry in routine practice 

(Walker et al., 2006). Chavannes et al., 2004; 

Kaminsky et al., 2005 used spirometry data to explain 

the impact of spirometry based on clinical decision. 
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Current study must be repeated with a larger group. 

The present study has only taken the impact of 1st 

spirometry of these subjects and has not taken the 

impact of repeated spirometry in the management of 

chronic obstructive lung disease (Schermer et al., 

2003; Chavannes et al., 2004). 

 

Fig. 9. The relationship between age and FVC values of restriction (G3A, B & C). Pearson correlation coefficient r 

= 0.80, p < 0.01. 

Conclusion  

Lungs function capacity is directly linked with level of 

obstruction and restriction. With decreasing FVC 

symptoms, various respiratory problems increase.  

Various factors present in the houses can be regarded 

as a potential health hazard to the asthmatic patients 

at large. It can be harmful to all occupants of these 

houses in particular. Few precautionary measures are 

needed to escort safely people at risk. Mostly asthma 

patients were young and not in practice for the use of 

spirometry. There is a dire need of to enforcing the 

safety laws of occupational health by the country 

health Department. 
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