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Abstract

Lung cancer is one of the most common causes of mortality in the world, coming right after
cardiovascular diseases.

The reason for the research is the fact that the number of newly diagnosed and death cases from
lung cancer is constantly growing, especially in the last few years.

The aim of the research was to further explore gender differences in lung cancer risk associated
with smoking.

The research is an analytical study. It includes all the patients with a confirmed diagnosis of
lung cancer (LC) with histopathological analysis (investigate group) in a period of six months. Survey
data was collected using a specially designed questionnaire.

In the study participated 160 respondents, male and female patients. Regarding the habit of
smoking cigarettes, the largest percentage of the male patients (64%) are current smokers, compared to
the female patients where the largest percentage (27%) are also current smokers. According to the
results obtained during the analysis, it was shown that the two groups differ significantly when it comes
to the habit of smoking cigarettes.

This research confirmed the association of cigarette smoking habit and lung cancer with gender
differences, where several variables related to smoking were examined (age at which cigarette smoking
starts, number of cigarettes smoked per day, length of smoking status, type of cigarettes).
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Introduction

Lung cancer is the most common cancer worldwide. It is the most common cancer in men and
the 2nd most common cancer in women. There were 2,480,675 new cases of lung cancer in 2022.[1]
Tobacco use is the leading cause of lung cancer; 55% of lung cancer deaths in women and over 70% of
lung cancer deaths in men are due to smoking.[2]These global estimates, however, mask major
differences in smoking prevalence in men and women across populations, with rates below 5% for
women in most Asian and African countries to 40% and above for men in many parts of Asia and Eastern
Europe.[3]

In addition, smoking behaviour varies significantly by sex. For example, compared with
women, men smoke more cigars and pipes,[4] take puffs of longer duration and leave shorter butts,[5]
which each could potentially predispose them to greater risks of smoking-related lung cancer.
Substantial physiological differences between the sexes may also result in sex differences in the effects
of smoking, particularly for women. For example, compared with men, women have a smaller lung size
and different airway behaviour,[6] which may increase their susceptibility to lung cancer at lower levels
of smoking.

A study of 50-year trends in smoking-related mortality in the USA found that the relative risks
of smoking-related lung cancer mortality were higher in men than women.[7] However, this sex
difference was only apparent in the oldest cohorts with the longest follow-up, possibly reflecting greater
cumulative tobacco exposure in men than in women. In contrast, a recent study in Korea, a population
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where smoking patterns continue to differ between the sexes, suggested that sex differences in the
impact of smoking on lung cancer risk exist and differ by histological subtype.[8] Analyses of a large
UK primary care database showed that moderate and heavy smoking more strongly increase the risks
of lung cancer in women than in men.[9]
Reason for the research

The main reason for this research is the fact that the number of newly diagnosed and death cases
from lung cancer is constantly growing, especially in the last few years.

Aim of the research

The aim for the research was to further explore gender differences in lung cancer risk associated
with smoking.

Materials and methods

This study is an analytical study that identifies demographic characteristics and cigarette
smoking as one of the potential risk factors in the occurrence of lung cancer between men and women.

Data for the survey was collected using a specially designed survey questionnaire over a period

of six months. The questionnaire aims to investigate in the correlation of the habit of smoking cigarettes
as a risk factor and lung cancer.
The survey questionnaire contains 40 questions appropriately categorized. In addition to the section
with demographic and socio-economic data (age, gender, residence, level of education, profession,
marital status), it also contains a section that refers to the habit of smoking cigarettes and questions from
the Questionnaire on the use of cigarettes, recommended by Tobacco or Health Program of the World
Health Organization.

The survey questionnaire also includes a section with questions about possible exposure to
other risk factors (occupation, exposure to potentially carcinogenic substances, air pollution, genetic
factor, stress), as well as questions related to the diagnosed lung cancer in patients regarding the way it
appears, the type of symptoms, their condition, diagnosis and therapy.

Results

In the investigate group were 160 participants. Of the respondents with LC, 96 (60%) were
men, and 64 (40%) were women. The average age of the men is 67.22 £ 7.9, the youngest patient is 51
years old, and the oldest is 88 years old against women where the average age is 62.25 + 9.3, the
youngest patient is 40 years old, and the oldest is 80 years old.

Table 1. Distribution of patients by sex/average age of LC patiens

Patiens N Mean = SD Min Max
Men 96 67.22+7.9 51 88
Women 64 62.25+9.3 40 80

Regarding to the smoking habit, the distribution presented in table no.2, shows that the current
and former smokers are percentageally more prevalent in men compared to women (64% vs. 42% and
28% vs. 17%, respectively). Non-smokers are significantly more present in women (41% vs. 8%,
respectively).

The described difference in the distribution of current smokers, ex-smokers and non-smokers
between the two groups is statistically significant (p<0.0001). The habit of smoking cigarettes differs
significantly between sex groups.
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Table 2. Distribution of patiens according to the habit of smoking cigarettes

Habbit of Men Women p-level
§moking Participant % Participant % 0<0.0001
cigarettes
Current smokers 61 64 27 42
Ex-smokers 27 28 11 17
Non-smokers 8 8 26 41
Total 96 100 64 160

Pearson Chi-square: 23,9611, df=2, p=0,000006

Chart 1. Distribution of partiens according to the habit of smoking cigarettes
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In this study was examined only the group of current smokers.

Most of the patients from men’s group 49 (80%) live in the urban area, and less 12 (20%) live
in the rural area. Even though from the woman’s group most of the patiens 25 (93%) live in the urban
and less 2 (7%) live in the rural area. There is non statistical difference between two groups in relation

to the place of residence (p > 0.05).

Table 3. Distribution of patients by place of residence

Place of Men Women Pvalue
residence Number % Number %
Urban area 49 80 25 93 p>0.05
Rural area 12 20 2 7
Total 61 100 27 100

Pearson Chi-square: 2,10442, df=1, p=0,146874
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Chart 2. Distribution of patients by place of residence
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According to the level of education, the largest percentage of male group 34(56%) have
secondary education, 19(31%) have primary education and the lowest percentage have tertiary
education 8(13%). The results are similar in the women's group where the largest percentage 17(63%)
have secondary education, 7(24%) have primary education and the lowest percentage have tertiary
education 3 (11%).

Chart 3. Distribution of patients by level of education
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In terms of nationality, in both groups the majority are Macedonians 70 (80%), than Albanians
11(13%), Roma 1 (4%), and other nationality 3 (3%), and according to religious affiliation, the largest
percentage belongs to patients with the Orthodox religion, and a smaller percentage to patients with the
Muslim religion. Results show that there is no significant difference between gender about nationallity.
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Table 4. Distribution of patiens by nationallity

Nationallity Patiens p value

Number %

Macedonians 70 80
Albanians 11 13 p>0.05

Roma 4 4

Other 3 3

Total 88 100
p=0.15

Chart 4. Distribution of patients by nationallity
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In terms of marital status, the two groups differ statistically significantly (p<0.05). Most of the
male patients 56 (92%) are married, 1 (2%) is divorced and 4 (7%) are widowed. Similar results were
obtained in female patients where the largest number 21 (78%) are married, 1 (4%) is single, 3 (11%)
are divorced and 2 (7%) are widowed.

Table 5. Distribution of patiens by marital status

Men Women p value
Marital status
Number % Number %
Married 56 92 21 78
Single 0 0 1 4 0<0.05
Divorced 1 2 3 11
Widowed 4 7 2 7
Total 61 100 27 100

T-test=2,555621, df=86, p=0,012358
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The average age at which the men patients with LC start smoking cigarettes is 17.55 £3.72
years, minimum age is 8 years and maximum is 28 years while the average age of the women
participants it is 18.25 + 3.80 years. Minimum year is 13 and maximum is 26 years.

The two groups are statistically non significant (p>0.05)

Table 6. Distribution of patiens by age which they started to smoke cigarettes

Group Statistical parameters / Age p value
Mean+SD Min Max
Men 17,55 + 3,72 8 28 p>0.05
Women 18,25 + 3,80 13 26

T-test=-1,10098, df=86, p=0,273978

In addition to the age at which one starts smoking cigarettes, the number of cigarettes smoked
per day, as well as the length of the smoking status, play a significant role in the analysis of LC.

The average of length of the smoking status among the men is 49,14+8,98. Minimum length is
32 years and maximum is 73 years against women where average length of the status smoking is
43,29+8,83. Minimum length is 23 years and maximum length is 62 years. The study showed that there
is statistically difference (p<0.05) between the patients from the two groups (men and women).

Table.7 Distribution of patiens by length of smoking

Group Statistical parameters / Length of the p value
smoking status
Mean+SD Min Max
Men | 49,14+8,98 32 73 p<0.05
Women 43,29 + 8,83 23 62

T-test=2,830700, df=86, p=0,005782

The average number of cigarettes smoked by men during the day is 23,52+8,06 The minimum
number of cigarettes smoked during the day is 0, and the maximum number is 40, in contrast to the
results obtained for women, where the average number of cigarettes smoked per day is 26,70+8,91.The
minimum number of cigarettes smoked is 10, and the maximum number is 40. The two groups do not
differ statistically significantly (p>0,05).
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Table.8 Distribution of patients by smoked cigarettes per day

Group Statistical parameters / Smoked p value
cigarettes per day
Mean+SD Min Max
Men 23,52 + 8,06 0 40 p>0.05
Women 26,70 £ 8,91 10 40

T test=-1,65143, df=86, p=0,102297

Regarding the maximum number of smoked cigarettes during the day, there is no statistically
significant difference between men and women (p>0.05). The maximum number of cigarettes smoked
by men during the day is 60, and by women is 50 cigarettes.

Table 9. Distribution of patiens by Maximum smoked cigarettes during the day

Group Statistical parameters / p value
Maximum smoked cigarettes
during the day
Maximum
Men 60 p>0.05
Women 50

T-test=0,886399, df=85, p=0,377903

Discussion

The aim of this study was to further explore gender differences in lung cancer risk associated
with smoking. The main strength of this study is its size with 96 male lung cancer cases, 64 female
cases similar to study by Yu Y, Liu H, et al., where the majority of lung cancer patients were male and
a smaller proportion were female.[10]

An additional strong methodological aspect is the detailed ascertainment of life time smoking

exposure by standardized questionnaire.
Regarding to the smoking habit, the distribution presented in table no.2, shows that the current and
former smokers are percentageally more prevalent in men compared to women (64% vs. 42% and 28%
vs. 17%, respectively). Non-smokers are significantly more present in women (41% vs. 8%,
respectively).

The described difference in the distribution of current smokers, ex-smokers and non-smokers
between the two groups is statistically significant (p<0.0001). The habit of smoking cigarettes differs
significantly between sex groups. Similar results were obtained in study by Michael C. Constanza.[11]

The average age of the participants from the male group is 67.22 + 7.97 against female group
where the average value of the respondents is 62.25 + 9.34.

Most of the patients from men’s group 49 (80%) live in the urban area, and less 12 (20%) live
in the rural area. Even though from the woman’s group most of the patiens 25 (93%) live in the urban
and less 2 (7%) live in the rural area. There is non statistical difference between two groups in relation
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to the place of residence (p > 0.05). Similar results were obtained in Abnishenk Shankar's study[12],
where the largest number of patients with lung cancer live in urban area and smaller live in rural area.
In terms of nationality, in both groups the majority are Macedonians 70 (80%), than Albanians 11(13%),
Roma 1 (4%), and other nationality 3 (3%), and according to religious affiliation, the largest percentage
belongs to patients with the Orthodox religion, and a smaller percentage to patients with the Muslim
religion. Results show that there is no significant difference between gender about nationallity.

In our study the average age at which the men patients with LC start smoking cigarettes is 17.55
+3.72 years, minimum age is 8 years and maximum is 28 years while the average age of the women
participants it is 18.25 + 3.80 years. Minimum year is 13 and maximum is 26 years.

The two groups are statistically no significant (p>0.05)

The average of length of the smoking status among the men is 49,14+8,98. Minimum length is 32 years
and maximum is 73 years against women where average length of the status smoking is 43,29+8,83.
Minimum length is 23 years and maximum length is 62 years. The study showed that there is statistically
difference (p<0.05) between the patients from the two groups (men and women).

Hilary A. Tindle [13] in her study shows that the average number of smoked cigarettes per day is 21.6
+ 12.2. In our study the average number of cigarettes smoked by men during the day is 23,52+8,06.

The minimum number of cigarettes smoked during the day is 0, and the maximum number is
40, in contrast to the results obtained for women, where the average number of cigarettes smoked per
day is 26,70+8,91.

The minimum number of cigarettes smoked is 10, and the maximum number is 40. The two
groups do not differ statistically significantly (p>0,05).

In conclusion, the results of the present study do not support a gender difference in
susceptibility to lung cancer from similar levels of tobacco smoking. This holds true for all histological
types and does not reflect confounding by differences in occupational exposures between men and
women.
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