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ABSTRACT

Background & Objectives: Smoking has various effects on hematological parameters. The aim of the present study was to compare the
Hemoglobin levels, RBC count and Serum ferritin level among the male smokers and non-smokers and also to find whether there is any correlation
between the intensity of smoking and levels of these parameters

Methods: Total 290 healthy male individuals between 20-40 years participated in the study, 145 were smokers, 145 non-smokers. Hemoglobin
level, RBC counts and Serum ferritin were estimated by standard methods.

Results: All three parameters were found to be significantly higher in smokers as compared to non-smokers (p<0.05). These parameters were also
higher in smokers when they were compared in three different age groups (p<0.05).

Conclusion: The study showed that cigarette smoking has got significant effect in different hematological parameters. Cigarette smoking history

should be taken properly before arriving into any diagnosis.
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INTRODUCTION

One of the most widely used caution- “Smoking is injurious to health”,
is seen written almost everywhere in the World to generate awareness
about the ill effects of smoking. But in spite of it and being aware about
the adverse effects of smoking, people are seen acquiring this habit.
Now a days, the most common method of smoking is through
cigarettes.' Global Adult Tobacco Survey (2010) has reported that the
number of cigarette smokers in Assam is 26%.’ Cigarette smoking
causes inadequate oxygenation which leads to tissue hypoxia that
results in erythropoiesis and consequent increase in erythropoietin
production.’ Increased level of erythropoietin enhances erythropoiesis
and leads to increase in the red cell mass above normal level. Increased
turnover of red blood cells ultimately leads to increase in the
destruction of these cells which subsequently causes hepatocellular
damage by increasing iron overload in the body.*

Hemoglobin has got affinity for the oxygen due to which oxygen gets
attached to heme part of the oxygen molecule forming
oxyhemoglobin. The concentration of hemoglobin in the body varies
with age, sex and stage of pregnancy. It is also affected by ethnicity,
smoking pattern and habit. Erythropoietin is a chemical which is
responsible for the production of erythrocytes i.e. RBCs. Hypoxia is
the most potent stimulator for endogenous erythropoietin production.’
Ferritin is the main source of iron storage in the body and is one of the
key proteins that regulates body iron homeostasis.’ Most of the patients
of COPD or having symptoms mimicking respiratory problems are
current or former smokers.” The present study was undertaken so as to
bring out any significant difference in Hemoglobin level, RBC count
and Serum ferritin level between smokers and non-smokers and
whether these parameters are affected by number and duration of
cigarette smoking.

MATERIALS AND METHODS:

The present study was conducted in the Department of Physiology,
Gauhati Medical College and Hospital, Guwahati, Assam.
DURATION OF STUDY:-July 2017 to June 2018(One year).
TYPE OF STUDY: - Cross sectional study.

STUDY POPULATION:-The study was carried out on adult male
smokers and non smokers between 20-40 years of age of Guwahati
city, who met the inclusion and exclusion criteria, outlined below and
were willing to participate in the study.

SAMPLE SIZE:- Total sample size was 290 comprising of:-

Smokers-145 ,Non-smokers-145

Inclusion Criteria:

A) For smokers: Male in age group 20-40 years, who were smoking for
at least 1 year and no history suggestive of significant acute or chronic
illness

B) For non-smokers: Male in age group: 20-40 years who were never-
smoker and no history suggestive of any significant acute or chronic
illness

Exclusion Criteria:

1)  All the male smokers and non-smokers of less than 20 years and
more than 40 years who were smoking for less than 1 year, Ex
smokers, ex occasional smokers .*

2) All female smokers.

3) All smokers and non smokers with history suggestive of any acute
or chronic systemic illness and history of any bleeding disorder,
drug abuse and no history of blood donation within last 6 months

Ethical clearance was obtained from the Institutional Ethics
Committee (Human), Gauhati Medical College and Hospital,
Guwabhati, Assam.

Collection Of Samples:-

Blood samples were collected from each participant of the study in
following vials: Clot activator vial- 3 ml for serum ferritin level,
EDTA vial- 2 ml for hemoglobin level, For RBC counting blood was
collected by pricking tip of the left ring finger. All the samples were
collected after 12 hours of overnight fasting.

A) Hemoglobin estimation was done using a DIGITAL PHOTO
COLORIMETER.

B) Estimation of Red blood cell count was done manually by using
hemocytometer slide with improved Neubauer's counting
chamber."

C) Serum ferritin was measured in MINIVIDAS from Biomerieux
using VIDAS®Ferritin (FER) kit as per manufacturer's protocol."

Proper analysis and computation was done by entering the data into the
Microsoft excel software, 2007. The data was presented as mean +
standard deviation. “p” value of < 0.05 was considered statistically
significant. The statistical analysis was done using Chi-square test,
unpaired t—testand ANOVA

RESULTS AND OBSERVATIONS:

The results and observations of the study groups have been expressed
in the form of Tables complemented by Pie diagrams, Bar diagrams,
Scatter diagrams, Graphs etc. as per requirement.
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Table 1:- Demographic And Personal Profile Of The Study
Subjects.

Variable Smokers Non-smokers |p-value
Ageinyears (Mean+SD) [30.95+5.30 29.80+5.84 ]0.08*
Sex

Male 145(100) 145(100)

Female 0 0

Religion 0.31%*
Hindu 90(62.1) 80(55.2)

Islam 45(31) 55(37.9)

Christian 8(5.5) 5(3.45)

Others 2(1.4) 5(3.45)

Marital status 0.29%*
Married 87 (60) 78 (53.8)

Unmarried 58 (40) 67 (46.2)

Awareness on effect of 0.28%%*
smoking

Aware 104(71.7) 112 (77.2)

Not aware 41 (28.3) 33 (22.8)

N.B. Numbers in parentheses show percentage; SD: Standard
Deviation; p <0.05 is considered as significant.

*Two-tail p-value calculated by unpaired t-test, **p-values were
calculated by Chi-square test.

Interpretation:

As shown in the Table 1, baseline characteristics of the smokers and non-
smokers regarding age and sex was same. Subjects were mostly Hindu
(62.1% in Smokers and 55.2% in non-smokers). Study subjects were
mostly married (60% in smokers and 53.8% in non-smokers). Regarding
awareness to the adverse health effects of smoking, most of the smokers
and non-smokers were found to be aware. No significant difference
(p>0.05) in awareness among the smokers and non-smokers.

Most of the smokers were in the age group 27-33 years followed by 34-
40 years and 20-26 years respectively; Most of the non smokers were
in the age group 20-26 years followed by 34-40 years and 27-33 years
respectively. There is no significant difference in the mean age of
different age groups among smokers and non-smokers (p>0.05)

Interpretation:

Hemoglobin level was found to be significantly higher in smokers as
compared to non-smokers (p<0.05). The mean hemoglobin level in
smokers was 13.33 + 1.54 g/dl while in non-smokers it was found to be
11.27 + 1.24 g/dl. Similarly RBC count and Serum ferritin were also
found to be higher in smokers as compared to non-smokers
(p<0.05).Mean RBC count in smokers and non smokers were
(4.6440.82, 4.28 + 0.54) millions/mm’ and serum ferritin levels in
smokers and non smokers were (218.73+62.27, 74.32+17.33) ng/ml
respectively. p-values were calculated by unpaired-t test.
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Figure 1:- Differences in mean hemoglobin levels among smokers
and non-smokers were found to be significant (p<0.05) in all the
three age groups.
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Figure 2: Differences in mean RBC levels among smokers and

non-smokers were found to be significant (p<0.05) in all the three age
groups.
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Figure 3: Differences in mean serum ferritin levels among smokers
and non-smokers were found to be significant (p<0.05) in all the
three age groups.
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Figure 4: Scatter diagram showing positive correlation (r =0.48)
between intensity of smoking (pack years) and hemoglobin level
and it was found to be statistically significant (p<0.05).
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Figure S:Scatter diagram showing positive correlation (r =0.47)
between intensity of smoking (pack years) and RBC count and it
was found to be statistically significant (p<0.05).

Figure 6: Scatter diagram showing positive correlation (r =0.94)
between intensity of smoking (pack years) and serum ferritin level
and it was found to be statistically significant (p<0.05).

DISCUSSIONAND CONCLUSION:

In the present study when the smokers and non smokers were
compared as a whole then it was found that all the three parameters viz
hemoglobin level, Red Blood Cell count and serum ferritin levels were
higher in smokers than in non smokers. The differences in these
parameters among smokers and non-smokers were found to be
statistically significant (p<0.05).

When these parameters were compared in three different age groups
among smokers and non smokers, they were found to be significantly
increased (p<0.05) among the smokers than the non smokers in all the

| 6 |—| International Journal of Scientific Research I



Volume-9 | Issue-4 | April-2020

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

age groups. Similarly all the parameters have shown that there exists
positive correlation with pack years.

One of the gaseous components of cigarette is carbon monoxide
(CO)."” Carbon monoxide has got more affinity towards hemoglobin
than oxygen. The affinity of hemoglobin towards CO is around 200-
250 times more than oxygen. The increase in the level of hemoglobin
in smokers may be due to state of hypoxia, which occurs when high
concentrations of carboxy hemoglobin is formed leading to decrease
oxygen tension. This may lead to the stimulation of compensatory
erythropoiesis to maintain increased hemoglobin levels, RBC count
and indices, and polycythemia may develop.” Another study explained
that increased CO level due to cigarette smoking reduces the oxygen
delivery to the renal oxygen sensors which may responsible for
erythropoietin release leading to polycythemia. "

Agarwal et al in the year 2005 proposed that the smokers might have
heightened state of oxidative stress and inflammation. Ferritin level in
the serum may be elevated in response to this inflammation and stress."
Positive correlation between intensity of smoking, prevalence of
metabolic syndrome and increased ferritin level were also confirmed in
one of1 eearlier population based studies which was carried out in
China.

As because of cigarette smoking, the levels of hemoglobin and RBC
count may be falsely elevated, so proper history of cigarette smoking
like the duration for which smoking is practiced or number of cigarette
smoked per day should be taken into consideration while diagnosing
anemia on the basis of hemoglobin level and RBC count. Otherwise,
an anemic person may be falsely diagnosed as normal one because of
elevated hemoglobin levels and RBC counts. It has been already found
in various studies that cigarette smoking causes development of COPD
and intensity of smoking has a linear relationship with decline of lung
function. It has also been found that in COPD patients with increase in
cigarette smoking the level of serum ferritin increases. The present
study shows that the serum ferritin level may be elevated in smokers
who are presently healthy and the level is positively correlated with
intensity of smoking. So, this shows the possibility of serum ferritin
level being used as a predictor of development of diseases in smokers
who are presently healthy. By increasing awareness regarding ill
effects of smoking and advising the smokers to stop smoking during
the early stage we may be able to stop development of different
diseases that might be seen due to the practice of cigarette smoking.

However Our Study Encountered Some Limitations:-

1) Confounding factors such as ethnicity, nutritional status,
geographical location etc. have to be adjusted for statistical
procedures to find out the changes in the variables independent of
these factors.

2) Follow up of the subjects could not be done to see the effects of the
increased hemoglobin levels, RBC count and elevated serum
ferritin level in the smokers.

Recommendation And Future Scope :-

Studies demonstrating association of hemoglobin level and RBC count
with lipid profile may be performed to detect whether these parameters
can be used as predictive tools for development of cardiovascular
diseases. If the in-depth knowledge of mechanisms involved in the
development of the diseases is known then preventive measures can be
taken against those mechanisms
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