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d Department of Medical Sciences, University of Science and Technology – Hadhramaut Branch, Yemen

ABSTRACT

Qat (Catha edulis) chewing is a common practice in Yemen, associated with oral mucosal irritation. The objective of the
current study is to compare cytological findings of buccal mucosa between Qat chewers and non-chewers. A comparative
cross-sectional study was designed. Buccal smears were collected from chewers (n = 100) and non-chewers (n = 100),
fixed, and stained with Harris hematoxylin staining. Smears were assessed for inflammatory changes and cytological
atypia by two blinded examiners; disagreements were resolved by consensus. The inflammatory cells were observed in
21% of chewers compared to 8% of controls (P = 0.009), while atypical cytological changes were present in 16% of
chewers and absent in controls (P < 0.001). Longer duration of chewing correlated with increased inflammatory and
atypical findings (P= 0.003 and P= 0.010, respectively), while weekly frequency showed no significant association. The
statistical values presented reflect the original complete dataset analyzed at the time of study completion. The present
revision focuses on clarifying the interpretation of association patterns, consistent with the study’s cross-sectional design.
Qat chewing is associated with increased inflammatory and cytological atypical changes in the buccal mucosa. These
findings reflect correlations rather than causation.

Keywords: Buccal mucosa, Qat chewing, Cytological atypia, Oral cytology, Inflammation, Yemen

1. Introduction

Qat is a natural stimulant derived from the Catha
edulis plant, a flowering evergreen tree belonging
to the Celastraceae family [1, 2]. The plant grows
predominantly in Yemen, Ethiopia, Somalia, Kenya,
Saudi Arabia, and at high altitudes in South Africa
and Madagascar [3]. It thrives in both arid and
semi-arid regions, often serving as an alternative to
rainfall-dependent commercial crops such as maize,

bananas, coffee, and tea [4]. Different names are used
across countries to refer to the plant—Qat in Yemen
and Ethiopia, Mirra in Kenya, and Qaad or Jaad in
Somalia—but “Qat” remains the most widely used
term. Yemen, Ethiopia, and Kenya are recognized as
the world’s major producers of Qat [5].

The principal active ingredient responsible for
the psychostimulant effects of Qat is cathinone,
an alkaloid structurally and chemically similar to
d-amphetamine, while cathine represents a milder
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metabolite of cathinone. Cathinone is a highly potent
stimulant that exerts sympathomimetic and central
nervous system (CNS) stimulatory effects comparable
to those of amphetamine [6]. In addition to cathinone
and cathine, Catha edulis contains a complex mix-
ture of over sixty alkaloids, along with carbohydrates,
tannins, flavonoids, terpenoids, sterols, glycosides,
vitamins (particularly vitamin C), trace metals, and
amino acids [7].

Chronic Qat chewing has been associated with a
wide spectrum of adverse systemic health effects,
including gastrointestinal disturbances, cytotoxic ef-
fects on the liver and kidneys, respiratory problems,
psychological and mental health disorders, and car-
diovascular conditions such as hypertension and
increased risk of myocardial infarction. It has also
been linked to sexual impotence, reproductive dys-
function, and possible genotoxic and teratogenic
effects, particularly among pregnant women, where
fetal development may be adversely affected, al-
though these effects remain poorly characterized
[8, 9]. Preliminary evidence further indicates that
habitual Qat use can impair cognition and men-
tal performance, causing concentration difficulties,
insomnia, headaches, migraines, mydriasis, conjunc-
tival congestion, fine tremors, motor incoordination,
and stereotypic behavior [10].

Recent genetic and clinical studies have raised con-
cerns about the potential oral health consequences of
Qat consumption. Qat use—particularly when com-
bined with alcohol and tobacco—has been implicated
as a possible etiological factor in oral malignancy,
while other clinical observations have demonstrated
periodontal tissue damage among habitual chew-
ers, especially in younger individuals [11]. Over
the years, epidemiological and case-control stud-
ies have consistently reported associations between
long-term Qat consumption and dysfunction of car-
diovascular, respiratory, gastrointestinal, obstetric,
metabolic, endocrine, and nervous systems. Reviews
of Qat’s cardiovascular effects have highlighted en-
hanced sympathetic activity, tachycardia, elevated
arterial pressure, and increased risk for acute my-
ocardial infarction. Moreover, Qat users in Yemen
reportedly exhibit a higher incidence of esophageal
carcinoma compared to non-users [8, 12].

The oral mucosa functions as the primary site for
absorption of Qat’s active constituents, allowing rapid
entry of cathinone and cathine into systemic circula-
tion. Peak plasma levels are achieved within one to
four hours of chewing, with over ninety percent of
the alkaloids absorbed through the mucosal surface.
These psychoactive compounds have a short plasma
half-life—approximately 1.5 hours for cathinone—
owing to rapid hepatic metabolism, which explains
the continuous chewing behavior required to sustain

euphoria and stimulation [4, 8, 13]. Preventive pro-
grams in oral health emphasize education on hygiene,
proper diet, fluoride prophylaxis, regular check-ups,
and professional oral cleaning sessions, which to-
gether help mitigate oral pathologies related to such
chronic exposures [14].

Cytology and cytopathology, the disciplines con-
cerned with microscopic evaluation of exfoliated
cells, date back to the 18th and 19th centuries
but were standardized only toward the late 20th
century [15]. Diagnostic cytology relies on four
fundamental sampling methods: exfoliative cytology
(spontaneous shedding of cells), abrasive techniques
such as brushing or scraping, aspiration biopsy (fine-
needle aspiration, FNA), and needle extraction of cells
from palpable or deep lesions. Lesions of the oral
cavity can be effectively evaluated through smears
obtained by gentle scraping of the mucosa using a
tongue depressor, wooden spatula, or curette. In cases
of hyperkeratotic lesions, more vigorous scraping
with a metallic instrument may be required. Sciubba
later introduced a cytobrush designed specifically
to sample oral lesions, improving diagnostic yield
[16, 17].

In this context, Qat chewing provides a unique
model for assessing the cytological impact of chronic
chemical and mechanical irritation on oral tissues.
The present study, therefore, aims to evaluate the
cytological changes occurring in the buccal mucosa
among Yemeni Qat chewers and to determine the
association of these alterations with age and duration
of chewing in Hadhramout Governorate, Yemen.

2. Materials and methods

2.1. Study design

This was a comparative cross-sectional study con-
ducted to evaluate buccal mucosal cytological pat-
terns among Qat chewers compared to non-chewers.
The revision clarifies the design as cross-sectional to
reflect simultaneous data collection and comparison,
addressing the reviewers’ methodological concern re-
garding study classification.

2.2. Study area

The study was carried out in Mukalla City,
Hadhramout Governorate, Yemen, between January
and June 2019.

2.3. Study population

Adult male Qat chewers and non-chewing controls
residing in Mukalla City were included in the study.
Chewers were defined as individuals with a current
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Table 1. Participant characteristics (age, n/N per age band; group).

Age group (year)

Chewers Non chewers

Frequency Percent Frequency Percent

15–25 53 53% 70 70%
26–35 28 28% 26 26%
36–45 18 18% 3 3%
More than 45 1 1% 1 1%
Total 100 100% 100 100%

Qat chewing habit, while controls were non-chewers
and non-smokers with no history of smokeless to-
bacco use.

2.4. Sample size

Sample size was estimated using proportion com-
parison assumptions with 95% confidence and 80%
power, yielding 96 participants per group. To im-
prove representativeness, the sample was increased
to 100 chewers and 100 controls.

N =
(Z)2 PQ

(D)2 (1)

Z = Confidence level = 95%
P = Proportion of the characteristic in the

population (P = 50 %).
Q = Proportion of the study population that has no

problem under the study.
Q = 1 – p (1 – 0.5 = 0.5)
D = Precision or error allowable. (D = 10%)

N =
(1.96)2

+0.50 (1− 0.50)
(0.1)2 (2)

N =
3.8416+ 0.50(1− 0.50)

(0.1)2 = 96

2.5. Sample collection and preparation

The buccal mucosa was scraped using a wooden
tongue depressor to collect buccal smear specimens,
which were then fixed on clean glass slides using 95%
ethyl alcohol. The wet fixed smear was then hydrated
in 100% alcohol for 2 minutes, followed by 90%
alcohol for 2 minutes, 70% alcohol for 2 minutes, and
water for 2 minutes. After seven minutes of Harris
hematoxylin staining, two minutes of water washing,
ten seconds of differentiation using 1% acid alcohol,
one minute of water washing, seven minutes of bluing
in Scotts tap water, four minutes of eosin staining, and
two minutes of water washing, dehydrated, two min-
utes in 70% alcohol, After two minutes of dehydration

in 90% alcohol, 100% alcohol and dehydration for
2 minutes, Finally, cleared in xylene for 2 minutes,
cleared in xylene for 5 minutes, mounted in DPX and
examined under microscope.

2.6. Cytological assessment

Smears were evaluated under light microscopy
and categorized into three categories: Negative (nor-
mal cytology), inflammatory changes, and cytological
atypia (reactive/indeterminate). Two cytology asses-
sors independently examined all slides, blinded to
chewing status. Disagreements were resolved by con-
sensus. Inter-observer agreement was assessed using
Cohen’s kappa (κ) to ensure reliability.

2.7. Exclusion criteria

Smoking or smokeless tobacco use, alcohol use,
recent oral surgery or acute oral infection, systemic
diseases known to alter mucosal cytology, and poor-
quality smear preparation.

2.8. Inclusion criteria

Males aged 15–50 years, resident in Mukalla for
≥ 6 months, and able to provide informed consent.

2.9. Ethical consideration

The Department of Medical Academic Research
Committee, College of Medicine and Health Sciences
(Al-Arab University), Hadhramaut, Yemen, examined
and approved the study protocol as part of its reg-
ular research approval procedure. Informed consent
was obtained from all participants, and confidential-
ity was preserved throughout the duration of the
study.

2.10. Data analysis

Statistical analyses were performed using SPSS.
Frequencies and percentages were calculated for cat-
egorical variables, and comparisons between chewers
and controls were assessed using the Chi-square test.
A significance threshold of P < 0.05 was applied.

The reported statistical findings are based on the
original complete dataset analyzed at the time of
the study. As the study preceded the implemen-
tation of long-term raw dataset archiving proce-
dures, the present revision focuses on enhancing
the interpretation and clarity of the originally ana-
lyzed results, emphasizing associations rather than
causation.
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Fig. 1. Weekly frequency distribution.

Fig. 2. Duration distribution.

3. Results

A total of 200 male participants were enrolled in the
present study, comprising 100 habitual Qat chewers
and 100 non-chewers as the control group. The par-
ticipants’ ages ranged from 15 to 50 years. The mean
age ± SD among Qat chewers was 27.78 ± 7.4 years,
whereas the control group had a mean age of 24.32
± 6.9 years, indicating that the two groups were
relatively comparable in age distribution. The char-
acteristics of participants are displayed in Table 1.

3.1. Frequency and duration of Qat chewing

Regarding the frequency of Qat chewing per week
among chewers, 46% reported chewing Qat for more
than five days per week, 27% chewed Qat two to four
days per week, and 27% chewed less than one day
per week Fig. 1. The duration of Qat chewing varied
from less than one year to over five years: 15% of the
participants had chewed for less than one year, 21%
for one to two years, 34% for three to five years, and
30% for more than five years Fig. 2.
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Table 2. Cytological outcomes (inflammation, atypia) by group (counts, %; χ2; p).

Sample from

Cytological changes

Negative Inflammation Atypia Total

No. % No. % No. % No. %

Qat chewers 63 63% 21 21% 16 16% 100 100%
Non Qat chewers 92 92% 8 8% 0 0% 100 100%
P-value 0.009 0.000

Table 3. Outcomes by age band among chewers (trend test).

Age groups (years)

inflammatory changes

Qat chewing Non Qat chewing

Present Absent Total

P-value

Present Absent Total

P-valueNo. % No. % No. % No. % No. % No. %

15–25 9 9% 44 44% 53 53%

.487

7 7% 63 63% 70 70%

.002
26–35 6 6% 22 22% 28 28% 0 0% 26 26% 26 26%
36–45 6 6% 12 12% 18 18% 0 0% 3 3% 3 3%
More than 45 0 0% 1 1% 1 1% 1 1% 0 0% 1 1%
Total 21 21% 79 79% 100 100% 8 8% 92 92% 100 100%

3.2. Cytological findings

Cytological evaluation of buccal smears demon-
strated a clear difference between chewers and non-
chewers Table 2. In the Qat chewer group, 63% of the
examined smears showed normal buccal mucosal cy-
tology, 21% exhibited the presence of inflammatory
cells, and 16% displayed atypical epithelial changes.
In contrast, 92% of the control group showed normal
cytology, 8% showed inflammatory cells, and none
exhibited atypical changes. Statistical comparison
revealed that both inflammatory and atypical cyto-
logical changes were significantly associated with Qat
chewing (P < 0.001 for both parameters), indicating
that habitual chewing is linked to measurable alter-
ations in buccal epithelial morphology.

3.3. Age-related differences

Inflammatory cells were most frequently found in
chewers between the ages of 36 and 45, followed
by those between the ages of 26 and 35 and 15

and 25. Nevertheless, among the Qat chewer group,
there was no statistically significant correlation be-
tween age and cytological alterations (P > 0.05). On
the other hand, there was a significant connection
(P = 0.002) between age and the number of inflam-
matory cells in the control group, suggesting that
moderate age-related mucosal reactivity may happen
without Qat chewing. Table 3 displays the chewer
results by age group (trend test).

3.4. Frequency of chewing per week and cytological
changes

Table 4 presents the results per weekly frequency.
The relationship between the number of days of Qat
chewing per week and the occurrence of cytologi-
cal changes was evaluated using the Chi-square test
Table 5 and Fig. 3. No statistically significant associ-
ation was detected between chewing frequency and
either inflammatory cell infiltration (P = 0.949) or
atypical epithelial alterations (P = 0.360). Although
the prevalence of inflammatory and atypical cells

Table 4. Outcomes by weekly frequency (days/week).

Age groups (years)

Atypia

Qat chewing Non Qat chewing

Present Absent Total

P-value

Present Absent Total

No. % No. % No. % No. % No. % No. %

15–25 7 7% 46 46% 53 53%

.780

0 0% 70 70% 70 70%
26–35 5 5% 23 23% 28 28% 0 0% 26 26% 26 26%
36–45 4 4% 14 14% 18 18% 0 0% 3 3% 3 3%
More than 45 0 0% 1 1% 1 1% 0 0% 1 1% 1 1%
Total 16 16% 84 84% 100 100% 0 0% 100 100% 100 100%
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Table 5. Outcomes by duration (years).

Duration of Qat chewing

Cytological changes

Inflammation Atypia

Present Absent Total

P-value

Present Absent Total

P-valueNo. % No. % No. % No. % No. % No. %

One day 6 6% 21 21% 27 27%

.949

2 2% 25 25% 27 27%

.3602-4 days 6 6% 21 21% 27 27% 5 5% 22 22% 27 27%
More than 5 days 9 9% 37 37% 46 46% 9 9% 37 37% 46 46%
Total 21 21% 79 79% 100 100% 16 16% 84 84% 100 100%

Fig. 3. Outcomes vs frequency (bar chart with counts/%).

appeared slightly higher among individuals chewing
more than five days weekly, the differences were not
significant, indicating that chewing frequency alone
does not account for the observed cellular changes.

3.5. Duration of chewing and cytological alterations

The relationship between the duration of Qat
chewing (in years) and the presence of inflammatory
and atypical changes was statistically significant
Table 6 and Fig. 4. Chewers with less than one year
of exposure exhibited no inflammatory or atypical
changes. Those with one to two years of chewing
showed 2% atypical changes and no inflammatory
cells. Participants who had chewed for three to five
years demonstrated 9% inflammatory and 6% atyp-
ical changes, while those with more than five years
of chewing showed the highest proportions of both
inflammatory and atypical alterations. Chi-square
analysis confirmed a strong association between
prolonged duration of chewing and cytological
abnormalities (P = 0.003 for inflammatory changes;
P = 0.010 for atypical changes). These results
highlight a duration-dependent cytotoxic effect of
Qat on the buccal mucosa.

3.6. Microscopic features

Photomicrographic examination (Photograph 1) re-
vealed three distinct cytological patterns: (a) Normal

buccal mucosa showing uniform epithelial cells with
small, centrally placed nuclei and clear cytoplasmic
boundaries. (b) Inflammatory changes are charac-
terized by the presence of numerous neutrophils
and lymphocytes interspersed among epithelial cells,
with occasional cytoplasmic vacuolation. (c) Atypical
epithelial alterations presenting with increased
nuclear-to-cytoplasmic ratio, mild nuclear pleomor-
phism, hyperchromatic, and irregular chromatin
distribution.

These cytological findings collectively support that
chronic Qat chewing induces both inflammatory and
atypical changes within the oral mucosa, the severity
of which appears to increase with the duration of
chewing exposure.

4. Discussion

The present study demonstrates that habitual Qat
chewing is associated with distinct cytological alter-
ations in the buccal mucosa, including inflammatory
cellular infiltration and atypical epithelial changes.
These findings provide further evidence that chronic
exposure to Qat leaves—both through their mechan-
ical and chemical effects—can induce measurable
mucosal responses. Although the study was based
solely on exfoliative cytology and cannot establish
direct causality, the results are biologically plausible
and consistent with the known pathophysiological
effects of Qat constituents.
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Table 6. Correlation between cytological changes and duration of Qat chewing in years.

duration of chewing Qat

Cytological changes

Inflammation Atypia

Present Absent Total

P-value

Present Absent Total

P-valueNo. % No. % No. % No. % No. % No. %

Less than one year 0 0% 7 7% 7 7%

.003

0 0% 7 7% 7 7%

.010

1–2 years 1 1% 15 15% 16 16% 2 2% 14 14% 16 16%
3–5 years 9 9% 8 8% 17 17% 7 7% 10 10% 17 17%
5–10 years 2 2% 18 18% 20 20% 0 0% 20 20% 20 20%
More than 10 years 9 9% 31 31% 40 40% 7 7% 33 33% 40 40%
Total 21 21% 79 79% 100 100% 16 16% 84 84% 100 100%

Fig. 4. Outcomes vs duration (bar chart with counts/%).

Qat (Catha edulis) contains active alkaloids such
as cathinone and cathine, which are structurally
related to amphetamine and are known to cause
sympathomimetic stimulation, vasoconstriction, and
oxidative stress. During the process of chewing, Qat
leaves are retained for hours in the buccal vestibule,
continuously releasing these alkaloids together with
tannins and other irritant phytochemicals. This sus-
tained exposure, combined with the physical friction
of the fibrous leaves against the mucosa, can lead
to epithelial trauma and local inflammation. The cy-
tological patterns observed in this study, including
increased nuclear size, mild nuclear hyperchromasia,
and irregular chromatin distribution, are compatible
with reactive epithelial atypia secondary to chronic
irritation rather than true dysplastic transformation.
The presence of inflammatory cells in one-fifth of
chewers suggests a persistent low-grade mucosal in-
flammatory response, which may represent an early
adaptive reaction to continuous mechanical and
chemical insult.

The strong statistical association observed between
the duration of Qat chewing and the occurrence of

both inflammatory and atypical changes supports
a time-dependent or cumulative effect. Individu-
als who had chewed for longer periods exhibited
more pronounced cytological abnormalities, imply-
ing that chronicity of exposure plays a greater role
than short-term frequency. This pattern aligns with
previous regional and international studies, which
have shown that prolonged Qat chewing corre-
lates with an increased prevalence of oral lesions
such as keratosis, leukoplakia-like plaques, gingi-
val recession, and pigmentation [1, 4, 18, 19].
However, it is essential to emphasize that the atyp-
ical cytological changes detected in the present
study are not synonymous with premalignant dyspla-
sia. In exfoliative cytology, reactive or regenerative
atypia can mimic dysplasia morphologically but
lacks the architectural and nuclear abnormalities
characteristic of neoplastic transformation. There-
fore, these findings should be interpreted as re-
versible reactive responses rather than indicators of
carcinogenesis.

The current results are partially concordant with
earlier reports from Yemen and East Africa that have



88 AUIQ COMPLEMENTARY BIOLOGICAL SYSTEM 2 (2025) 81–91

Photograph 1. Representative cytology: (a) normal, (b) inflammatory cells, (c) atypia

linked Qat chewing to oral mucosal alterations. Other
researchers documented the occurrence of keratotic
white lesions and mucosal thickening in individuals
who habitually chewed Qat. [20, 21], while others
reported that Qat chewing was identified as an
independent risk factor for periodontal disease [22].
The current study extends this body of evidence
by demonstrating cellular-level changes that may
precede or accompany such clinical manifestations.
Nonetheless, unlike some previous investigations that
suggested a potential carcinogenic link, our findings
do not support a direct progression toward dysplasia
or malignancy. This divergence may be due to dif-
ferences in study design, population characteristics,
or the absence of histopathological confirmation in
our work. Without tissue biopsy and histological
assessment, any inference regarding malignant
potential would be premature and scientifically
unsound.

Alternative or confounding factors should also
be considered when interpreting these findings.
Variations in oral hygiene, nutritional status,
and concurrent habits such as tobacco use or
alcohol consumption could influence the observed
cytological outcomes. Even among self-reported
non-smokers, occasional or past use cannot be fully
excluded [23, 24]. Moreover, nutritional deficiencies,

particularly of vitamins A, C, and B-complex, are
known to impair epithelial regeneration and may
accentuate cellular atypia [25, 26]. The oral envi-
ronment itself—affected by saliva composition, pH
changes during prolonged mastication, and microbial
imbalance—can also contribute to chronic mucosal
irritation. Therefore, the observed associations
between Qat chewing and cytological abnormalities
may represent a multifactorial process involving
both the chemical effects of Qat constituents and the
cumulative impact of secondary factors.

The finding that the frequency of chewing per
week did not correlate significantly with cytologi-
cal changes, whereas the total duration in years did,
further reinforces the hypothesis that long-term, sus-
tained exposure rather than intermittent use exerts
the greatest cytological impact. This is consistent
with the cumulative toxicity model observed in other
forms of chronic oral irritation, such as betel nut
or tobacco chewing. It suggests that repeated daily
exposure over many years, rather than occasional
chewing, results in progressive epithelial adaptation
and inflammation. The absence of significant age-
related differences among chewers may be explained
by the predominance of younger participants in this
cohort, which limited the detection of age effects. In
contrast, the significant association between age and
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inflammatory changes among non-chewers likely
reflects normal age-related mucosal responses un-
related to Qat exposure [27, 28]. The cytological
evidence of both inflammatory and atypical changes
observed in this study is of clinical and public health
importance. Exfoliative cytology offers a simple, non-
invasive, and cost-effective screening tool that can be
implemented even in resource-limited settings such
as Yemen. Regular cytological assessment of habitual
Qat chewers could allow early detection of mu-
cosal alterations and timely preventive interventions
before irreversible lesions develop. In communities
where Qat chewing is deeply embedded in social
and cultural life, public health strategies should focus
on awareness programs emphasizing the oral con-
sequences of habitual use, the importance of main-
taining oral hygiene, and the necessity of periodic
dental examinations. Education campaigns targeting
younger populations could be particularly effective in
mitigating long-term health impacts [27, 29, 30].

Despite the importance of the current findings,
their interpretation must take into account the limita-
tions of the study’s methodology. The use of cytology
alone, without corresponding histopathological or
molecular data, limits the ability to distinguish be-
tween benign reactive changes and early dysplastic
transformation. Cytological smears provide valuable
morphological insights but cannot assess tissue archi-
tecture or the depth of epithelial involvement. In ad-
dition, inter-observer variability, although minimized
through standardization, cannot be completely ex-
cluded. The absence of detailed control for potential
confounders such as dietary habits and oral hygiene
further restricts causal inference. Moreover, as the
sample comprised only male participants from a sin-
gle geographic region, the generalizability of these
results to females or to populations with different
Qat chewing habits remains uncertain [31, 32]. De-
spite these limitations, the current study contributes
to the understanding of Qat-related oral cytopathol-
ogy by providing evidence of cellular-level changes
that parallel clinical findings reported elsewhere. The
duration-dependent nature of these changes indicates
a progressive irritative process that may serve as an
early warning sign of chronic mucosal injury. How-
ever, the data do not substantiate claims of direct
carcinogenic potential, and the absence of dysplasia
or malignant features reinforces the view that the
observed atypia is reactive rather than neoplastic.
Future studies incorporating histopathological evalu-
ation, immunocytochemical markers of proliferation
(such as Ki-67 and p53), and biochemical indicators
of oxidative stress would help elucidate the precise
mechanisms underlying these cytological alterations.
Longitudinal designs would also be valuable in deter-

mining whether persistent Qat exposure can lead to
irreversible mucosal pathology over time [33–35].

In summary, habitual Qat chewing appears to pro-
voke chronic irritation and cellular adaptation in the
oral mucosa, reflected by the presence of inflam-
matory and reactive atypical cells. These findings
support the hypothesis that prolonged exposure to
Qat constituents contributes to mucosal stress rather
than direct carcinogenesis. This study highlights the
critical role of cytological surveillance and oral health
promotion for Qat users. It also calls for compre-
hensive, multidisciplinary research that combines
cytology, histopathology, and molecular biology to
fully understand the effects of this culturally in-
grained habit on oral health.

5. Conclusion

Chewing Qat was linked to higher rates of in-
flammatory alterations and cytological atypia in the
buccal mucosa, especially in those who chewed for
longer periods of time. The severity of cytological
changes was also shown to be significantly correlated
with the length and frequency of Qat use, indicat-
ing a dose-dependent association. The significance
of routine cytological screening in this population
is highlighted by the observation that some cyto-
logical atypia may function as early indicators of
possible malignant transformation. Further longitu-
dinal and histopathology-based research is required
to elucidate the clinical implications and possible de-
velopment of these cytological changes because these
results show correlation patterns rather than causal
links. Overall, the findings highlight the necessity
of multidisciplinary research and focused oral health
treatments to gain a deeper understanding of Qat’s
influence on oral carcinogenesis.
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