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Abstract
Background: Lung function test is a useful indicator that measures the presence of mild abnormalities, if
any. The present study aimed to compare the lung function in people from different occupations and to
correlate with anthropometric measurements and blood pressure.

Methods: This cross-sectional study was conducted among students, faculty, gardeners, housekeeping,
and support staff of Melaka Manipal Medical College (MMMC) and auto drivers of Manipal. Peak
expiratory �ow rate (PEFR) and vital capacity (VC) were recorded using a digital spirometer. Breath-
holding time (BHT), and blood pressure (BP) were recorded. Waist-to-hip ratio (WHR) and body mass
index (BMI) were measured. The data were analyzed using the Prism statistical package.

Results: Forty-one males and Thirty-two females participated in this study. PEFR did not signi�cantly
differ among the different occupations but was negatively correlated with WHR in females. For VC, male
students showed a signi�cantly higher value than gardeners, whereas female students and faculty
members had a considerably higher value than housekeepers. VC negatively correlated with age in males.
In females, it showed a negative correlation with age, WHR, duration of indoor non-AC exposure, and
systolic BP. BHT of male students and staff was signi�cantly higher than auto drivers, and it showed a
negative correlation with age, duration of outdoor exposure, and systolic BP. Lung function parameters
did not correlate with indoor AC exposure in males and females. Systolic BP was signi�cantly higher in
auto drivers than students, and it increased with age in males. In females, systolic BP negatively
correlated with outdoor exposure and positively correlated with indoor non-AC exposure. Among females,
WHR was signi�cantly higher in housekeepers and staff than students and faculty.

Conclusion: The study results showed that vital capacity was lowest among male gardeners and female
housekeepers who tend to have occupational exposure to chemicals. Peak expiratory �ow rate (PEFR)
and vital capacity were lower in females with a tendency towards abdominal obesity. More considerable
time spent indoors was associated with lower vital capacity and higher systolic blood pressure in
females.

Introduction
Lung function test or spirometry is a useful test to measure the change in the lung volume during the
forced breathing technique. The pulmonary function tests objectively quantify lung function and help
detect the presence of mild abnormalities and also de�ning the exact type. The measurement of the peak
expiratory �ow rate is a handy tool in the diagnosis and management of bronchial asthma, and it also
helps to predict the status of lung function.(1) The breath-holding time is used in determining the
breaking point when the ventilatory drive becomes stronger. Furthermore, the vital capacity measurement
helps in assessing the ventilatory functions of the lung in healthy and diseased conditions. Lung function
test is also helpful in monitoring the outcome of the rehabilitation process and even in epidemiological
studies in the general population.(2)
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Recent guidelines have stressed maintaining healthy lifestyles for the prevention of diseases, including
stroke, myocardial infarction, hypertension, diabetes, and asthma. Several risk factors such as body
weight, blood glucose, serum cholesterol, and blood pressure are known to be associated with the
increased risk of lifestyle disorders.(3–6) Studies have mentioned that apart from the risk factors
mentioned above, different psychosocial factors also play a signi�cant role in the development of cardio
embolic disorders. Among these factors, the most important one is long working hours and a sedentary
lifestyle. Long working hours are the common problems found in Asia, Europe and in USA.(7)

While spending most waking hours at work, people face a variety of health hazards, including the
incidence of chronic diseases. On the other hand, people working outdoors for long, are exposed to toxic
pollutants in the atmosphere. The studies have shown that recently air pollution is a major health concern
affecting the overall health of an individual.(8) The respiratory system bears the major brunt of the toxic
pollutants in the atmosphere. Occupational exposure to indoor and outdoor air pollution can lead to
signi�cant health effects and can lead to compromised lung function.(9)

Moreover, studies have also pointed out that body mass index (BMI) has a signi�cant association with
lung function. Previously, a study conducted among obese individuals reported that lung function
declines with an increase in BMI.(10) However, very less information is available on the correlation of
lung function test with the anthropometric parameters and blood pressure in the general population.
Therefore, the present study aimed to assess the lung function parameters in people engaged in different
occupations and to correlate these parameters with anthropometric measurements and blood pressure.

Materials And Methods
This cross-sectional study was conducted among students, faculty, gardeners, housekeeping, and
support staff of Melaka Manipal Medical College (MMMC) and auto drivers of Manipal. Before the start
of the study, ethical clearance was obtained from the institutional ethics committee. People with no
previous history of any respiratory diseases, respiratory infection in the last two months and who were
not using prescribed bronchodilators were included in the study. Before the start of the study, informed
consent was obtained from all the participants. Lung function parameters such as peak expiratory �ow
rate and vital capacity were recorded using a digital spirometer, and breath-holding time was recorded
manually. BMI, waist-to-hip ratio, and blood pressure (BP) were recorded to determine the correlation with
lung function. For blood pressure, both the systolic and diastolic blood pressure were recorded after 5
minutes rest and a two-minute break. The data were analyzed using the Prism statistical package.

Results
In this study, a total of 73 participants were included comprising 43.8% (n = 41) females and 56.16% (n = 
32) males. The peak expiratory �ow rate in males and females showed no signi�cant difference from
each other (p > 0.05), however in females, negative correlation [r = -0.4462 (p < 0.05)] with WHR were
observed. (Fig. 1)



Page 4/15

Among the male students, the vital capacity showed a signi�cantly higher value than gardeners (p < 0.01)
(Fig. 2), whereas female students and faculty members had a signi�cantly higher value than
housekeepers (p < 0.001) (Fig. 3). In males, vital capacity showed a negative correlation [r = -0.4734 (p < 
0.01)] with age and in females it was negatively correlated with age [r = -0.4768 (p < 0.01)], with indoor
non – AC exposure [r = -0.6758 (p < 0.01)], with anthropometric measurements [r = -0.5895 (p < 0.001)]
and with systolic blood pressure [r = -0.3581 (p < 0.05)].

Breath- holding time of male students and staffs were signi�cantly higher than auto drivers (p < 0.05)
(Fig. 4), whereas in females none of the group means were signi�cantly different from each other (p > 
0.05). In males, breath-holding time showed negative correlation with age [r = -0.5279 (p < 0.001)], with
outdoor exposure [r = -0.5495 (p < 0.001)], with systolic blood pressure [r = -0.3383 (p < 0.05)] and in
females, it showed negative correlation with systolic blood pressure [r = − 0.4149 (p < 0.05)].

In males and females, no correlation of indoor AC exposure with any lung function parameters was
observed. Besides, systolic blood pressure in auto drivers was higher than students (p < 0.01).

Systolic blood pressure showed positive correlation [r = 0.3909 (p < 0.05)] with age in males and positive
correlation [r = 0.4928 (p < 0.05)] with indoor non-AC exposure in females and also negative correlation [r 
= − 0.3688 (p < 0.05)] with outdoor exposure in females (Fig. 5). As for diastolic blood pressure, none of
the group means were signi�cantly different from each other (p > 0.05) but it showed positive correlation
[r = 0.3663 (p < 0.05)] with age in males. The body mass index was not signi�cantly different among the
groups (p > 0.05).

No signi�cant correlation of BMI in both genders with lung function parameters or blood pressure was
observed. None of the group means of anthropometric measurements in males were signi�cantly
different from each other (p > 0.05). In contrast, the waist to hip ratio in female housekeepers and staff
was higher than students and faculty members (p < 0.001). However, there was no signi�cant correlation
between anthropometric measurements in males with lung function parameters or blood pressure.

Discussion
The lung function test is an indicator of the working capacity of the lungs. Studies have pointed out that
in individuals with a decline in the forced expiratory volume in one second effectively increases the risk of
death. Therefore, assessing the lung function in every individual is useful in healthcare systems and
should be practiced widely.(11) In the studies conducted by Mannino et al., the researchers have opined
that the decline in lung function is positively associated with COPD and death.(12–14)

In the present study, it was observed that vital capacity was lowest among male gardeners and female
housekeepers who tend to have occupational exposure to chemicals. A study conducted in coal miners
reported that exposure to dust particles signi�cantly affects the lung function test. Moreover, it was also
reported that exposure to dust particles could even cause emphysema.(15)
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In another study conducted in Iran, it was observed that male participants who get exposed to increased
dust particles have an increased incidence of obstructive lesions.(16) In the present study, PEFR did not
signi�cantly differ among the different occupations but was negatively correlated with WHR in females.

Lung function depends on various factors. Among them, some are environmental, and some are genetic
factors. Studies have also shown that different communities have different pulmonary functions. In this
study, we found that breath-holding time was lower among auto drivers. This could be due to older age
and outdoor exposure. Some earlier studies reported that outdoor exposure to various particles such as
dust, fuels, exhaust or fumes signi�cantly decreases the lung function tests.(17–19)

On the other hand, vital capacity and peak expiratory �ow rate in auto drivers were not signi�cantly
affected in this study compared to studies conducted at other areas (20), which could be due to lesser
pollution rates in Manipal and also since auto drivers wear masks showing a higher level of awareness.

In some previous studies the investigators have shown that different factors such as gender, race,
ethnicity, weight, and height, affect the pulmonary function test.(21–25) In another study conducted in
Iran, it was also mentioned that air-borne particles also affect the pulmonary function test.(26) some
studies has also shown an association of decline in lung function among individuals exposed to
occupational dust particles.(27–33)

However, a direct comparison between the results reported in this study and other study results is not
possible as the anthropometric parameters used in this study are different from other studies reported
previously. Moreover, in the Indian scenario, the association of working hours and pulmonary function
test data is scarce.

Peak expiratory �ow rate (PEFR) and vital capacity were lower in females with a tendency towards
abdominal obesity. More considerable time spent indoors was associated with lower vital capacity and
higher systolic BP in females.

Vital capacity in males was negatively correlated with age. On the other hand, in females, it showed a
negative correlation with the duration of indoor non-AC exposure. However, no statistically signi�cant
correlation was seen with indoor AC exposure in males and females. In a previous study, it was shown
that forced vital capacity gets signi�cantly affected by the use of AC. Moreover, it was also reported that
AC users have a predisposition to developing respiratory disorders. (34–40)

Systolic BP was signi�cantly higher in auto drivers than students, and it increased with age in males. This
result was found to be similar to the previous studies reported. In previous studies, it was pointed out that
girls usually have a lower systolic BP compared with boys.(41, 42)

Furthermore, it was also reported that with the increase in age, the rise in the blood pressure is more
among males compared with the females. Even it was shown that in western countries after 40 years of
age, the blood pressure increases by approximately seven mmHg in every decade.(43, 44)
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The present study also reported that in females, systolic BP negatively correlated with outdoor exposure
and positively correlated with indoor non-AC exposure. Among females, WHR was signi�cantly higher in
housekeepers and staff than students and faculty.

Conclusion
The study result indicates that the presence of chemicals can change the vital capacity of individuals.
Peak expiratory �ow rate (PEFR) and vital capacity were lower in females with a tendency towards
abdominal obesity. More signi�cant time spent indoors was associated with lower vital capacity and
higher systolic blood pressure in females.
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Table 1
Details of lung function test in male study participants between different study groups
PEFR

  Auto (M) Student (M) Gardeners (M) Staff (M) Faculty (M)

N 15 10 4 6 5

Mean 467.1 513 417.5 455.4 560.5

Std. Deviation 105.8 97.42 98.11 74.31 82.04

Std. Error 27.33 30.81 49.05 30.34 36.69

Vital capacity

  Auto (M) Student (M) Gardeners (M) Staff (M) Faculty (M)

N 15 10 4 6 5

Mean 2918 3640 2050 2965 3302

Std. Deviation 763.6 527.5 420.3 273 833.4

Std. Error 197.1 166.8 210.2 111.5 372.7

Breath-holding time

  Auto (M) Student (M) Gardeners (M) Staff (M) Faculty (M)

N 15 10 4 6 5

Mean 44.47 66.8 37.5 71.5 62.8

Std. Deviation 13.5 19.38 18.23 25.7 14.15

Std. Error 3.484 6.13 9.115 10.49 6.328
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Table 2
Details of lung function test in female study participants between different study groups

PEFR

  Student
(F)

Housekeeping
(F)

Gardeners(F) Staff
(F)

Faculty
(F)

N 11 10 3 3 5

Mean 325.5 295 260 256.7 361

Std. Deviation 46.12 39.79 45.83 55.08 75.06

Std. Error 13.91 12.58 26.46 31.8 33.57

Vital capacity

  Student
(F)

Housekeeping
(F)

Gardeners(F) Staff
(F)

Faculty
(F)

N 11 10 3 3 5

Mean 2295 1490 1667 2100 2426

Std. Deviation 325.9 299.8 57.74 200 581.1

Std. Error 98.27 94.81 33.33 115.5 259.9

Breath-holding time

  Student
(F)

Housekeep (F) Gardeners(F) Staff
(F)

Faculty
(F)

N 11 10 3 3 5

Mean 48.45 37.4 52.67 41.67 42.4

Std. Deviation 10.15 21.46 15.18 3.786 11.35

Std. Error 3.061 6.788 8.762 2.186 5.075

Comparison by one way
ANOVA

None of the group means are signi�cantly different from each other
(p > 0.05)

Spearman correlation r value = -0.4149 (p < 0.05) negative correlation with systolic BP

No correlation of indoor AC exposure with any lung function parameters    
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Figure 1

Waist-Hip Ratio Female

Figure 2

Vital Capacity (Males)
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Figure 3

Vital Capacity (Females)

Figure 4

Breath Holding Time (M)
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Figure 5

Systolic Blood Pressure


