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Abstract

Smoking is one of the most important environmental pollutants that negatively impacts the health
of smokers and non-smokers and the environment. This study aimed to evaluate the impact of
smoking (cigarettes and hookah) on health and the environment in the city of Sabha. Blood samples
were taken from 100 men (90 smokers and 10 non-smokers) aged 17-60 at the central reference
laboratory in Sabha. The study included questionnaires and blood tests using a CBC machine. The
results showed that the most commonly used type of cigarette was Marlboro, and the least was
Retmen. The highest rate of cigarette smoking was recorded in the 28-38 age group, at 45.6%, and
the highest rate of hookah smoking was recorded in the 17-27 age group at 44.4%. The analysis
showed no significant differences in white blood cell and platelet counts between smokers and
nonsmokers. All cigarette smokers suffered from health problems, such as poor physical fitness (60-
67.5%), and oral health problems (70% of hookah smokers). The study also indicated that smoking
negatively impacted nonsmokers, leading to increased blood pressure. It was found that smoking
residues constitute 38% of the solid waste in the city of Sabha. The results indicated that the waste
resulting from smoking: cigarette butts, are disposed of in the main landfill by incomplete burning,
which leaves a long-term negative environmental impact on the soil, microorganisms, and
groundwater in the future, especially since the plastic fibers in cigarette butts gradually decompose
under the influence of environmental factors.
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Introduction

Smoking is one of the most significant environmental pollutants contributing to chronic diseases and
premature mortality worldwide. Its toxic components exert physiological effects on various bodily systems.
The World Health Organization (WHO, 2023) has confirmed that smoking is responsible for over 8 million
deaths annually, including approximately 1.2 million deaths attributed to secondhand smoke exposure [1].
The most commonly used forms of smoking—cigarettes and hookah—differ in their chemical composition
and their impact on health, society, and the environment. Tobacco smoke contains around 4,000 toxic
substances, including 43 known carcinogens. Common cigarette brands include Carilla, Marlboro,
Rotmann, URS, Royal, and Americana [2]. Recent studies indicate that smoking induces significant
hematological changes, such as leukocytosis (elevated white blood cell count) and thrombocytopenia
(reduced platelet count) in smokers compared to non-smokers [3]. Cigarette smoke contains numerous
harmful chemicals, including nicotine, carbon monoxide, nitrogen oxides, tar, dyes, sugars, and polonium-
210, which contribute to increased white blood cell counts [4,5].

Hookah smoking has become increasingly prevalent among youth populations. Due to its high
concentrations of carbon monoxide and carcinogenic compounds, it poses severe long-term health risks [6].
Smoking also adversely affects oral health, causing gum recession, tooth decay, and discoloration.
Furthermore, scientific evidence confirms that smoking damages the eyes, potentially leading to vision
impairment or blindness due to retinal vasoconstriction [7].

A study by Mohy El-Din et al. (2025) on the effects of cigarette smoking on blood coagulation tests and
platelet counts among patients at Sebha Medical Hospital and Tsaweh Rural Hospital found a correlation
between smoking duration and white blood cell counts, noting that chronic smokers exhibited lower WBC
counts than non-smokers [8]. Conversely, Al-Wahishi (2021) reported significant increases in total WBC and
lymphocyte counts among smokers in Al-Jumail city, though no statistically significant differences were
observed in mean WBC and platelet counts between smokers and non-smokers [9]. This study aims to
identify the most prevalent smoking methods across different age groups. It also aimed to assess the health
effects of smoking by comparing WBC and platelet counts among cigarette smokers, hookah smokers, and
non-smokers, and examine the association between smoking and its adverse effects on non-smokers.

Methods

Study Population

A randomized sample of 100 male participants (90 smokers and 10 non-smokers) aged 17-60 years was
recruited from visitors to the Sebha Medical Reference Laboratory. Blood samples (4-10 per day) were
collected over a specified period.

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 02-03-2025 - Accepted: 25-04-2025 - Published: 03-05-2025 780


https://doi.org/10.54361/ajmas.258233
mailto:fa.alemam@wau.edu.ly
https://orcid.org/0000-0003-0197-9268
https://orcid.org/0000-0002-1402-9926
https://orcid.org/0009-0009-1357-9000

Algalam Journal of Medical and Applied Sciences. 2025;8(2):780-786
https://doi.org/ 10.54361/ajmas.258233

Sample Collection and Analysis

A 3 mL sample of venous blood was drawn from fasting participants and stored in EDTA-coated tubes to
prevent coagulation. A Mindray CB-2800* automated hematology analyzer was used at Sebha Central
Medical Laboratory to measure white Blood Cells (WBC) and platelets.

Statistical Analysis

Data were analyzed using SPSS software. Group comparisons (smokers vs. non-smokers) were performed
using an independent t-test (p<0.05) for WBC and platelet counts. ANOVA was used to compare mean WBC
and platelet counts across subgroups.

Results and discussion

The results revealed the percentage distribution of smokers across the studied age groups (Figure 1). The
highest smoking prevalence was observed in the 28-38 age group (45.6%), while the lowest was in the 50—
60 age group (5.6%). This decline can be attributed to the heightened susceptibility of older individuals
to thrombosis, cardiovascular diseases, hypertension, and vascular occlusion due to prolonged nicotine and
tar exposure. Consequently, healthcare professionals strongly advise individuals in this age group to abstain
from smoking. These findings align with Nasser et al., who conducted a statistical study on age-specific
smoking trends in Egypt (2003), reporting the highest smoking rate (46.7%) among individuals aged 28-40.
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Figure 1. The percentage of smokers by age group

Regarding smoking preferences (Figure 2), Marlboro cigarettes were the most commonly used (18.9%) due
to their favorable taste, whereas Rotmann cigarettes were the least preferred (7.8%) owing to
their unpleasant flavor. This variation in consumption can be attributed to differences in environmental
growing conditions (e.g., climate, soil quality), tobacco cultivation practices (e.g., exposure to specific
agrochemicals), and the plant-specific biochemical composition, leading to quantitative variations in
chemical constituents within the same plant species.
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Figure 2. The percentage of smoking types used by smokers.
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The study recorded mean white blood cell (WBC) counts among smokers based on tobacco type (Figure 3).
The highest WBC levels were observed in Rotmann cigarette smokers, while the lowest were found
in hookah smokers.
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Figure 3. The average WBC (white blood cell) counts in blood are based on the types of smoking
used

Similarly, mean platelet counts varied significantly across smoking groups (Figure 4). The highest platelet
counts were detected in hookah smokers, whereas the lowest were observed in Royal cigarette smokers.
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Figure 4. The average platelet count in blood is based on the types of smoking used.

The study findings (Figure 5) indicate that 90% of smokers prefer cigarettes due to their compact size,
lightweight nature, and widespread availability of various brands. In contrast, only 10% opt for hookah
smoking, primarily limited by its bulkier size, which restricts daily usage frequency.
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Figure 5. The percentage distribution of smokers and the percentage of cigarette and hookah
smokers across different age groups.

In terms of age-specific smoking patterns, the study showed that the highest prevalence (45.6%) was
observed in the 28-38 age group (Figure 6). A notable decline (14.8%) occurred in the 39-49 age group,
attributed to increased health awareness, manifestation of smoking-related complications (e.g.,
cardiovascular diseases, physical debilitation), and the long-term addiction consequences.

Peak usage for hookah smokers (44.4%) was recorded among 17-27-year-olds, likely due to adolescent
hormonal fluctuations and social experimentation during developmental stages. The 39-49 age
group showed an 11.1% reduction rate, consistent with health-conscious behavioral changes. The
observed 11.1% hookah smoking rate in this study contrasts with earlier findings of comparable smoking
rates across most age groups [11]. Moreover, a significantly higher prevalence (27.3%) was observed
specifically in the 40-49 age cohort. This discrepancy may reflect temporal shifts in smoking trends, regional
variations in tobacco use patterns, and differences in sample demographics between studies.
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Figure 6. The percentage of cigarette and hookah smokers across different age groups.

The study results recorded higher average WBC counts (Figure 7) in the blood of cigarette smokers compared
to hookah smokers (7507.8 + 6566.7, respectively). The study confirmed no significant differences between
them. This aligns with Al-Wahishi’s 2021 study, which indicated that smoking is a contributing factor to
many diseases and inflammations [9]. The study also agreed with De Heens et al. (2009), who confirmed
that cigarette smoking affects blood properties and causes an increase in WBC count [12]. This is evidence
of an immune system disorder that leads to contamination of essential blood components, stimulating an
increase in WBCs [13].
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Figure 7. The averages of WBC count for cigarette and hookah smokers.

Figure 8 shows higher average platelet counts in the blood of hookah smokers compared to cigarette smokers
(246.9 = 220.9, respectively), exceeding the normal range. This is attributed to the type of moist tobacco
used in hookah, which contains a large amount of nicotine (8-4% of the hookah tobacco’s weight), compared
to the small amount of nicotine in cigarette smoke (3-1% of its weight). Meanwhile, during hookah smoking,
a signal is produced that causes platelets to adhere to each other, aiding in the secretion of substances that
promote aggregation and sedimentation.

However, the study found no significant differences in the blood of smokers between platelets and white
blood cells. This is because white blood cells are part of the body's immune system, and due to the high
tobacco intake, they balance with the elevated platelet levels in smokers' blood, leading to clotting,
sedimentation, and vascular blockages. The study agreed with a previous study [14], which clarified that
nicotine increases platelets' ability to adhere, clot, and aggregate while also raising lymphocyte counts in
the blood.
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Figure 8. The average platelet counts for cigarette and hookah smokers.
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The study showed similar rates among cigarette and hookah smokers who suffer from poor physical
condition, as nicotine suppresses appetite by reducing stomach contractions, leading to a decreased feeling
of hunger. It also dulls the sense of taste on the tongue, reducing the enjoyment of food (Figure 9).
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Figure 9. Health problems among cigarette smokers

The percentage of individuals suffering from vision problems was similar among both cigarette and hookah
smokers. This aligns with Samir’s 2009 findings, which determined that smoking affects the eyes either
directly through contact with external eye parts or indirectly by allowing toxic smoking substances to reach
blood vessels. This causes allergic conjunctivitis and retinal diseases, which are two to three times more
common in smokers.

The study recorded that 70% of hookah smokers and 60% of cigarette smokers suffer from oral health
issues. This is due to the type of tobacco used in hookah, which is mixed with flavored, aromatic, chemical,
and artificial additives that contribute to bad breath and promote bacterial growth in the mouth. Smoking
also significantly affects the efficiency of taste buds and gums, with worsened effects due to poor hygiene
and lack of dental care. Additionally, hookah smoking causes tartar buildup beneath the teeth, allowing
tobacco to seep in, damaging tooth tissues, and causing undesirable discoloration. Given the health risks
associated with smoking, this study was conducted to examine the impact of smoking on health.
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Figure 10. Health problems among hookah smokers

The study confirmed the adverse effects of smoking on non-smokers in the community, recording higher
average white blood cell (WBC) and platelet counts in their blood compared to smokers. The results showed
increased WBC counts in non-smokers (Figure 11), attributed to secondhand smoke exposure. Non-smokers
are more severely affected than active smokers because smokers inhale only about 15% of the cigarette
contents (nicotine and CO), while the remaining 85% is released into the air, exposing non-smokers to
greater harm. This aligns with Al-Arusi’s 1993 findings, which indicated that the faster a person smokes,
the more nicotine enters their body—only about one-third of the cigarette’s nicotine content, while the
remaining two-thirds linger in the room’s air, passively inhaled by both the smoker and those around them.
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Thus, non-smokers are exposed to more nicotine-related harm than smokers themselves. The study also
agreed with a previous study, which found elevated platelet counts in non-smokers due to direct exposure
to secondhand smoke [15].
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Figure 11. Average White Blood Cell in Smokers vs. Non-Smokers

Additionally, the study found no significant differences in WBC and platelet counts between smokers and
non-smokers exposed to secondhand smoke. This is due to the high levels of nicotine, tar, carbon monoxide,
nitrogen oxides, polonium, and other harmful substances in smokers' blood, which cause health
complications. For non-smokers, the lack of significant differences is attributed to their exposure to
secondhand smoke.

Cigarette butts are often discarded on streets, in cafes, farms, and household waste, which is then
transported by public sanitation companies to Sebha’s main landfill and disposed of through incomplete
burning. This leaves harmful residues in the soil and negatively impacts microorganisms in the landfill. The
study’s findings align with Vanapalli et al., which confirmed that one-third of all collected litter consists of
cigarette butts [16]. Since cigarette filters are made of non-biodegradable plastic fibers, they do not
decompose naturally. Instead, they break down gradually depending on environmental conditions (rain,
sunlight, etc.). Recent estimates suggest that a cigarette butt decomposes only about 38% after two years.
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Figure 12. Average Platelet Counts in Smokers vs. Non-Smokers

Conclusion

This study highlights the significant adverse effects of smoking, both cigarettes and hookah, on public health
and the environment in Sabha. The findings reveal that smoking is prevalent across different age groups,
with notable health consequences such as reduced physical fitness and oral health issues among smokers,
as well as secondary effects like elevated blood pressure in non-smokers. Additionally, smoking-related
waste contributes substantially to environmental pollution, with improper disposal methods posing long-
term risks to soil quality, microbial life, and groundwater safety. Given these findings, it is crucial to
implement stricter public health policies, enhance awareness campaigns on the dangers of smoking, and
promote sustainable waste management practices to mitigate their environmental impact. Further research
is recommended to explore additional health parameters and long-term ecological consequences, reinforcing
the need for comprehensive anti-smoking initiatives in Sabha and beyond.
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