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Abstract:

This study aimed to evaluate the effect of gender on pulmonary functions forced vital capacity [FVC], forced
expiratory volume in 1st s [FEV1] and peak expiratory flow rate [PEFR]) and to emphasise the need for further
research on the actiology and the prevention of respiratory diseases, This cross-sectional study was conducted in
the Department of Physiology, D.Y Patil medical college Kolhapur , India, from May 2011 to May 2013. A total
of 100 participants, were included via random sampling method. The participants filled out a questionnaire with
general information about previous diseases, medication and family history. Fifty male participants were enrolled
in the study group according to inclusion and exclusion criteria. 50 female participants were included. Respiratory
parameters such as FVC, FEV1 and PEFR were measured by a digital spirometer. Readings were taken in normal
upright sitting posture.

Results: Female participants showed significantly lower FVC, FEV1 and PEFR than males.
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Introduction

Diabetes mellitus is a public health problem in de- parameters can be studied by spirometry.[1] Spiro-
veloping and developed world, according to WHO, metric lung function parameters are used as a diag-
India will be world diabetic capital in 2025. Diabetes nostic tool to monitor therapeutic effectiveness or
is a complex medical syndrome comprising of het- disease course.[2] The most commonly studied pa-
erogeneous group of disease resulting from diverse rameters include: (i) vital capacity (VC), the maxi-
aetiologies predominatly of genetic and environ- mum volume of air that can be expelled from the
mental origin. DM affects almost all the organ sys- lungs after maximum inspiration and (ii) forced VC
tems in the body producing biochemical, morpho- (FVC), the volume of air that can forcibly be blown
logical and functional abnormalities mainly of col- out after full inspiration, (iii) forced expiratory vol-
lagen and elastine. The alterations in these sclero- ume in 1st s (FEV1), the maximum volume of air
proteins in turn affect the mechanical behavior of the that can be forcibly blow out in the 1st s during the
lungs manifesting in altered lung volumes measured FVC manoeuvre[3] (iv) peak expiratory flow rate
by pulmonary function tests. The underlying mech- (PEFR) is defined as ‘The largest expiratory flow
anism seems to be microangiopathy brought in by rate achieved with a maximally forced effort from a
the non-enzymatic glycosylation of various sclero- position of maximal inspiration, expressed in liters
proteins in lungs and elsewhere. Since collagen is per minute. It is well known that lung function ca-
the most abundant tissue protein in major bronchi, pacity is influenced by the sex of the subject as well
vessels and interstitium, the alterations in pulmonary as other factors, including age, height and ethnic-
functions occur as a rule. ity.[4] Respiratory parameters such as FVC, FEV1

and PEFR are significantly lower in female partici-
pants than male participants.[5] The female lung is
smaller than the male lung and has fewer bronchi-
oles. The number of alveoli per unit of the surface
area is the same in both boys and girls.[5] Women
tend to have 20%-25% lower lung capacity than
men, which is attributed to the smaller lung size of
women.[6] According to the study performed by Ja-

In the context of rising prevalence of DM, particu-
larly in developing countries and in younger age
groups and since these changes can potentially inca-
pacitate the patients, it is of utmost importance to not
only define these changes but also find ways of re-
tarding the progression of disease so that they do not
become irreversible. Many different lung function
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cobs et al., many of the typical sex differences in res-
piratory function result from differences in body
size.[7] After adolescence, the VC of boys exceeds
those of girls of similar height, with most of the dif-
ferences attributable to differences in proportions of
the body frame.[7] The difference might be due to
the subject’s smaller height, affecting pulmonary
function parameters.[8] Because boys have bigger
lungs per unit of stature, they have a more significant
number of alveoli and a larger alveolar surface area
for a given age and stature.[9] The lung function val-
ues are higher in males than females because males
have larger lungs and muscularity than females.[10]

These results were comparable with the study by
Aggarwal et al., in which they found that the mean
lung function test was higher in boys than in
girls.[10] Budhiraja et al. also reported lower pul-
monary function values in female than male partici-
pants in similar age groups.[11] This can be at-
tributed to men having bigger lungs for the same
height as females.[11] Another contributing factor
could be the greater strength of respiratory muscles
in males.[12] The sex difference in lung function
may be attributed to various factors, including sex
hormone, sex hormone receptors or intracellular sig-
nalling pathways, in addition to physiological and
anatomical differences in the respiratory system of
males and females.[13] Rajput et al. observed that
FVC for males was significantly higher than for fe-
males.[14] This may be attributed to the greater res-
piratory muscle strength of males.[15] Males have
more alveoli per unit area than their female counter-
parts, and their alveoli are larger and have greater
compliance.[16] All the flow rates were higher in
males than females.

Larger airways and stronger respiratory muscles of
males are responsible for higher flow rates. Accord-
ing to Jeena et al., increased weight decreases lung
volume and capacities by decreasing lung and chest
wall compliance.[17] There is also an increase in re-
sistance to outflow of air through the airways in the
overweight.[18] The pattern of pulmonary function
is found to worsen with the degree of obesity, mov-
ing from a restrictive pattern in mild to moderate
obesity with both FEV1 and FVC reduced and
FEV1/FVC ratio being normal to an obstructive pat-
tern in severe and morbid obesity with a significant
decrease in FEV1 as against FVC and FEV1/FVC
ratio being decreased. [19,20] PEFR is positively
correlated with an increase in height and weight up
to a specific limit and decreases as height and weight
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increase.[21] Significant correlation has been previ-
ously reported for PEFR with height, weight, age,
socio-economic conditions, chest circumference and
body surface area.[22] The mean values of height,
weight and PEFR were higher for males than fe-
males. Similar findings were reported by other re-
searchers also.[23] In males, PEFR increases signif-
icantly with height and weight, which agrees with
the reports of other investigators.[24] This was prob-
ably because of the greater chest volume in the taller
subjects. The growth of the airway passages and the
expiratory muscle effort also increases with an in-
crease in height. The male’s height is associated
with PEFR, and female weight is correlated with
PEFR.[21] The proposed mechanism for the link be-
tween obesity and deceased PFTs explained by the
restrictive effect on the lung and chest wall as the
accumulation of excess fat could interfere with the
movement of the chest wall and descent of the dia-
phragm.[25] Increased adiposity has been associated
with increased levels of cytokines such as interleu-
Kin 6 and tumour necrosis alpha and decreased adi-
ponectin levels, thereby increasing systemic inflam-
mation and negatively affecting lung function.
[26,27]

Materials and Methods

Design of the study: A cross-sectional study of the
lung function of diabetics compared between male
and female diabetics.

Materials: RMS Helios 702 spirometer, Microsoft
Excel and SPSS Version 10 software.

Methodology

Over a period of 2 years, patients with type 2 diabe-
tes mellitus who were attending medical OPD of Dr.
D. Y. Patil Medical College Hospital were included
in the study. They were requested to attend a medi-
cal interview, and underwent physical examination
including fundoscopy. Non-smoking diabetic pa-
tients who had no history of respiratory disease, and
who gave informed consent were selected for this
study, and underwent pulmonary function testing.
Healthy, nonsmoking, non-diabetics who were
matched for age and sex were chosen as controls,
and also underwent pulmonary function testing. The
results were entered on a Microsoft Excel spread-
sheet and were analyzed using SPSS ver-
sion10.0software.
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Inclusion criteria: Type 2 Diabetes mellitus of at
least 6 months duration, able to give informed con-
sent. Diabetics who have never smoked, with no past
history of lower respiratory illness and who did not
show at the time of the examination, symptoms re-
lated to respiratory illness. These included nasal
itching, nasal congestion, running nose, dry throat,
hoarseness, epistaxis, sneezing, pain suggestive of
sinusitis, cough, expectoration and dyspnea.

Exclusion criteria:

e Smokers

e Present or past history of respiratory diseases
that might affect lung function such as asthma,
COPD, tuberculosis, bronchiectasis, interstitial
lung disease.

e History of occupational exposure to any sub-
stances that could affect lung function.

e Individuals with current or recent upper respir-
atory or lower respiratory infection, that could
pre-dispose to heightened airway reactivity.

e Individuals with unacceptable spirometric tech-
nique. An unacceptable spirometry was that in
which FEV1 or FVC could not be correctly
measured due to

o Cough,

0 Obstruction of teeth or tongue
0 Sub-maximal effort

o0 Air escape
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o Effort sustained for less than 6 seconds dura-
tion

o Failure to attain a plateau on volume time
curve

o Lack of understanding of the procedures

0 Recent surgery.

RMS Helios spirometer calibrated daily, was used
for all pulmonary function measurements according
to ATS performance criteria.

The subjects’ details including age, sex, and height
of the subject were recorded on the patient data sheet
of Spirotrac was software. The test procedure ex-
plained to the subjects. The object of the test was to
obtain reproducible records of the flow volume loop
and a volume time curve. All efforts were made to
secure three satisfactory and reproducible expiratory
maneuvers, and the best results (“ATS best”) rec-
orded in an ATP (ambient, temperature and pres-
sure, saturated) scale. The final spirometry reports
were saved and analyzed using Microsoft Excel
worksheet and SPSS software.

Observation and Results

A total number of 100 cases were suitable for anal-
ysis. There were 50 male diabetics and 50 female di-
abetics.

Table no 1 shows the significant difference in FVC,
FEV1 and PEFR in the female group.
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Table 1: Comparison of PFT parameters among Male and Female

Male DM Female DM
FvC 3.23+0.80 2.65+0.44 t=3.36 P=0.0021**
FVC Observed 7.18 +3.83 7.96 £9.19 t=0.40 P=0.78
FVC Pred % 269.44 + 183.76 258.06 + 128.45 0.27 P=0.78
FEV 1 Observed 4159 +2.23 3.51+1.70 0.27 P=0.78
FEV 1 Pred % 193.24 + 83.55 154.76 + 64.75 1.92 0.0619
FEV 1/FVC Pred 76.77 + 13.69 64.33 + 14.89 1.925 0.0619
FEV1/FVC Observed 60.20 + 12.65 51.29 + 11.87 2.92 0.0054**
FEV 1/FVC Pred % 79.13 +10.92 82.75+12.04 2.92 0.0054**
PEFR Pred 6.83 £ 0.60 5.47 £ 1.09 t=6.85 P<0.0001
PEFR Observed 6.69 + 2.36 5.69 + 2.064 t=1.789 P=0.080
PEFR Pred % 55.08 + 50.36 120.38 £ 122.78 t=1.789 P=0.08

55.06 + 45.18 81.31 + 15.86 t=1.789 P=0.080

When spirometric values of male DM and female
DM were considered. The differences were statisti-
cally significant only among females. The test used
for statistical analysis is unpaired T test welch cor-
rected.

Discussion

This study was undertaken to assess the ventilatory
function in patients with type Il diabetes mellitus
and compare it with those of non-diabetic healthy
subjects of same age groups; to correlate changes in
PFT in between male & female subjects.

For all parameters FVC, FEV1, FEV1/FVC, PEFR
males had higher mean values than females among
diabetes. The lesser height of females than males
might have contributed to the decrease, as respira-
tory functions are affected by height of the individ-
uals. [28]. FEV1 fall in values was more pronounced
among females than among diabetic males. PEFR
positively correlates with increased height and
weight upto a certain limit.[21] The association of
PEFR with height and weight in both genders, males
and females, increases to a certain level of increas-
ing height and weight and then decreases as the
height and weight increase further.[21] Significant
correlation has been previously reported for PEFR
with height, weight, age, socio-economic condi-
tions, chest circumference and body surface
area.[22] This study also showed that in males,
PEFR increases significantly with height and
weight, which agrees with the reports of other inves-
tigators.[29] This was probably because of the
greater chest volume in the taller subjects.[29] The
growth of the airway passages and the expiratory
muscle effort also increases with an increase in
height.[29] Jena concluded that PEFR declines with
increased BMI, and there is a negative correlation
between BMI and PEFR.[29,]

Conclusion

The present study showed that males had higher
FVC, FEV1 and PEFR than females. Positive corre-
lation between FVC, FEV1 and PEFR and height,
weight and BMI among both genders.
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