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طامنأوراشتناوتاقلالوانتنيبةقلاعلاةساردلاهذهتثحب:ثحبلافادهأ
.ينميلابابشلانيبمدلانوهدللاتخا

ةيدوقنعلاتانيعلاذخأةقيرطانمدختسا،ةضرعتسملاةساردلاهذهيف:ثحبلاقرط
ةيرشبلاتاسايقلاو،ةنابتسامادختسابتانايبلاىلعلوصحلامت.لحارملاةددعتمةيئاوشعلا
يميلعتلايكيرملأاينطولاجمانربلاريياعممادختسامتامك.مايصلاةلاحيفمدلاتانيعو
نوهدلاتايوتسمسايقلمدلاتانيعليلحتمتامك.٣نيغلابلاةجلاعمجمانرب-لورتسيلوكلل
تانيتوربلالورتسيلوكوةيثلاثلانوهدلاو،يلكلالورتسيلوكلاتايوتسمكلذيفامب
.ةفاثكلاةيلاعةينهدلاتانيتوربلالورتسيلوكو،ةفاثكلاةضفخنمةينهدلا

رمعطسوتمبةساردلايفروكذلاةينميلاتاعماجلابلاطنم٣٦٠ليجستمت:جئاتنلا
)٢٨٣¼ن(تاقلايلوانتم؛نيتعومجمىلإبلاطلاميسقتمت.ةنس٢١.٤�٣.٦

ىلعأماعلكشبمدلانوهدللاتخاراشتنالدعمناك.)٧٧¼ن(ةطباضلاةعومجملاو
لباقم٪٨٩.٨(تاقلايلوانتمريغعمةنراقمتاقلايلوانتمةئفيفظوحلملكشب

طرفو،مدلايفةيثلاثلانوهدلاطرفو،مدلالورتسيلوكطرفةبسنتناك.)٪٨٠.٥
لقأمدلايفةطلتخملانوهدلاطرفو،ةفاثكلاةضفخنمةينهدلاتانيتوربلالورتسيلوك
ىلع،٪١٠.٦و،٪١٦.٣و،٪٥٨.٣و،٪١٦.٦(مهريغبةنراقمتاقلايلوانتمدنع
ظحولامك.)يلاوتلاىلع،٪٢٠.٨و،٪١٨.٢و،٪٦٤.٩و،٪٢٠.٨لباقم،يلاوتلا
لباقم٪٤٧.٧(مهريغيفهنمتاقلايلوانتمدنعفيفطلكشبدرفنملامدلاموحشعافترا

ةينهدلاتانيتوربلالورتسلوكضافخناراشتناةدايزظحولىرخأةيحاننم.)٪٤٤.٢
طرفودرفنملاةفاثكلاةيلاعةينهدلاتانيتوربلالورتسلوكضافخناوةفاثكلاةيلاع
،٪٨٣(تاقلايلوانتمريغةئفعمةنراقمتاقلايلوانتمةئفدنعدرفنملامدلالورتسلوك
.)يلاوتلاىلع،٪رفصو،٪١٥.٦و،٪٧٥.٣لباقم،يلاوتلاىلع،٪٦و،٪٢٥.١و

نيبمدلانوهدللاتخاراشتنالدعمعافتراةساردلاهذهترهظأ:تاجاتنتسلاا
ةينهدلاتانيتوربلالورتسلوكضافخناكلذكو.نيينميلابابشلانمتاقلايلوانتم
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Abstract

Objectives: This study investigated the association be-

tween qat chewing and prevalence and patterns of dysli-

pidaemia among young Yemeni males.

Methods: In this cross-sectional study, we used a multi-

stage random cluster sampling method. Data were ob-

tained using a questionnaire. Additionally,

anthropometric measurements and fasting blood samples

were collected. We used Program-Adult Treatment Panel

III. The blood samples were analysed for lipid profile

measurements including levels of total cholesterol, tri-

glycerides, low-density lipoprotein cholesterol (LDL-C),

and high-density lipoprotein cholesterol (HDL-C).

Results: A total of 440 Yemeni male with mean age of

21.4 � 3.6 years were enrolled. The students were divided

into the following two groupsdqat chewers (n ¼ 283)

and non-qat chewers (n ¼ 77). The overall occurrence of

dyslipidaemia was significantly higher in qat chewers than

that in non-qat chewers (89.8% versus 80.5%) (P < 0.05).

Hypercholesterolaemia, hypertriglyceridaemia, high

LDL-C level, and mixed hyperlipidaemia were lower in

qat chewers than in non-qat chewers (16.6%, 58.3%,

16.3%, and 10.6%, respectively, versus 20.8%, 64.9%,

18.2%, and 20.8%, respectively). Isolated hyper-

triglyceridaemia was slightly higher in qat chewers than in

non-qat chewers (47.7% versus 44.2%). However, the
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incidence of low HDL-C level, isolated low HDL-C level,

and isolated hypercholesterolaemia were generally higher

in qat chewers than in non-qat chewers (83%, 25.1%, and

6%, respectively, versus 75.3%, 15.6%, and 0%,

respectively).

Conclusion: This study showed high prevalence of dysli-

pidaemia among Yemeni male qat chewers. Low HDL-C

level was the main lipid variable, followed by hyper-

triglyceridaemia. Genetic factors, war conditions, phys-

ical inactivity, and low-fat traditional Yemeni diet were

considered the determinants of the study findings.

Key words: Dyslipidaemia; Lipid profile; Prevalence; Qat

chewing; Yemen

� 2019 The Authors.
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University. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

The qat (Catha edulis Forsk.) belongs to the family
Celastraceae and is known with many other names such as
khat and miraa. The green soft leaves (Figure 1) of qat have

an astringent taste and an aromatic odour and are consumed
ure 1: Colour images of qat (Catha edulis). AeC: Qat farms in Y

wing purposes.
through chewing.1 In terms of distribution, qat is cultivated
widely in several countries in Africa and Yemen (Figure 1).

It is assumed that this plant originated in Ethiopia and
subsequently was introduced to Yemen during the trade
trips from Africa.2 The habit of chewing qat is significantly

increasing among different categories of people in Yemen
and Africa. Hence, it becomes a social habit and is even
being transferred to other surrounding countries where the

chewers live.3 Young leaves of qat are rich in several
chemical compounds mainly alkaloids, glycosides,
flavonoids, sterols, terpenoids, tannins, and amino acids.
Additionally, these leaves also contain other compounds

such as vitamins and minerals.4 Among the chemical
compounds found in qat, cathinone and cathine are the
most important alkaloids due to their stimulating effects.

The effects of cathinone and amphetamine in the body are
relatively similar. The mechanism of qat action includes the
activation and release of dopamine neurotransmitter from

its storage (presynaptic).5 The process of consuming qat by
chewing includes some specific steps and certain timing.
Individuals chew fresh and young flushing leaves between 4
and 6 h commencing, in most cases, in the afternoon (1e2
pm).6 Qat consumers start chewing the young leaves and
store them in either side of the cheeks and gradually fill
that side of the mouth with qat. Subsequently, they slowly

chew that mass, which results in the slow release of the
active compounds of qat. These substances are mixed with
the saliva and are swallowed.7 The absorption of these

active chemicals occurs either sublingually or through the
emen with different magnifications, D: cultivated qat leaves for
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gastrointestinal tract, and the chewers start feeling active.
Consumption of qat is not merely a social habit; it is also

chewed for other reasons such as alleviation of depression
and relief from fatigue. Some individuals chew qat to
significantly stimulate their body. For instance, for

students, they chew qat because it helps them to focus
during exams, or for labourers doing handy jobs, it helps
them specifically when requiring significant efforts and

additional energy.8 In Yemen and some eastern African
countries, some reported statistics showed that 80%e90%
of adult males and 10%e60% of adult females consume
qat on a daily basis.9 Among all the risk factors for

cardiovascular diseases (CVD), dyslipidaemia is one of the
most crucial factors that evidently lead to CVD worldwide.
There is a high percentage of mortality due to CVD. In the

recent report of the World Health Organization, death due
to CVD is remarkably high with an estimation of 17.7
million deaths annually.10 On the contrary, the presence of

dyslipidaemia during advanced age results in high risk of
CVD with increasing age.11 There are a reasonable number
of studies regarding the physiological and biochemical
effects of qat in humans. However, the influence of

chewing qat on the lipid profile and dyslipidaemia is
insufficiently investigated. Therefore, the present study
aimed to investigate the association between qat chewing

and prevalence and patterns of dyslipidaemia among
Yemeni young males.

Materials and Methods

Study population

The present study was a cross-sectional study and was

conducted in a 6-month duration (from April 1 to September
30, 2018). All subjects were selected from different faculties
of Ibb University (Ibb, Yemen). Ibb University has ten fac-

ulties and nearly 14,000 students. The percentage of males
constitutes approximately 60% of the total number of un-
dergraduate students in this university. Sampling of the
subjects was conducted following the multistage stratified

random sampling method to ensure students from different
faculties and various levels were included in the study (i.e.
academic year). The faculty division (department) student

lists of theoretical and practical classes were adapted as small
groups. Each group consisted of 15e30 students. In each
academic year, 1e2 clusters were randomly chosen. The fact

that 87% of Yemeni university students had dyslipidaemia
was taken into consideration when calculating the sample
size according to a recent study.12 Statistical significance of
0.05 was considered during the analyses, and the power of

the study was 90%. After the necessary calculations, the
sample size was estimated to be 200. Hence, a total of 440
Yemeni male students aged between 18 and 25 years were

included in this study. Out of this number, 360 male
students agreed in completing the study. The calculated
response rate was 81.8%.

Data collection and measurements

First, the questionnaire forms were distributed among

students. The questionnaire provides the necessary
demographic data (age, sex, faculty, and residence) and
healthy and dietary habits (qat chewing, smoking tobacco,

physical exercise, consumption of fast food and vegetable
and fruit proportion in the meals). Moreover, only male qat
chewers and non-qat chewer healthy students who had no

chronic diseases (hypertension, diabetes mellitus, renal or
liver diseases) and those who agreed to complete the study
were included. Students who smoke and those taking pre-

scribed medications affecting lipid profiles were excluded. A
total of 440 Yemeni male students (18e25 years old) were
included at this step of the study. Only 360 male students
agreed to complete the study. Students were requested to fast

for 10e12 h prior to collecting the blood samples. All
measured data and collected blood samples were analysed at
the outpatient department of the Al-Thawra Modern Gen-

eral Hospital, a public hospital in Ibb (Yemen). As a reliable
tool in validating the data, subjects’ body mass index (BMI),
which involves the ratio between the weight in kilogram and

squared value of height in metre, was recorded. After the
blood samples were obtained, they were processed in a
centrifuge and appropriately stored until further analyses.
The blood samples were analysed for lipid profile measure-

ments including levels of total cholesterol (TC), triglycerides
(TGs), low-density lipoprotein cholesterol (LDL-C), and
high-density lipoprotein cholesterol (HDL-C). For the tests,

Spinreact diagnostic enzymatic reagents (Spain) and a spec-
trophotometer (Roche Cobas C311, Hitachi, Germany) were
used.

Definition of variables

Regular qat chewer was defined as an individual who

chews qat for 4 h or more daily or even occasionally for the
past 1 year. Non-qat chewer was defined as an individual
who does not chew qat daily or occasionally for the past 1

year. According to the National Cholesterol Education
Program-Adult Treatment Panel III criteria,13 dyslipidaemia
is defined if one or more of the following situations are noted:
hypertriglyceridaemia (TG levels �150 mg/dl),

hypercholesterolaemia (TC level �200 mg/dl), high LDL
cholesterol (LDL cholesterol level �130 mg/dl), and low
HDL cholesterol (HDL cholesterol level <40 mg/dl in

males). However, isolated hypercholesterolaemia was
observed when the sample has a TC level of more than
200 mg/dl and TG level less than 150 mg/dl. Furthermore,

isolated hypertriglyceridaemia was reported if the serum
values of TGs were more than or equal to 150 mg/dl and
TC less than 200 mg/dl. The isolated low HDL-C was
considered if the subject had a HDL-C level less than or

equal to 40 mg/dl in males with neither hyper-
cholesterolaemia nor hypertriglyceridaemia; mixed hyper-
lipidaemia was reported if the subject had TGs more than or

equal to 150 mg/dl and TC more than or equal to 200 mg/dl.
As previously stated, the BMI has been included as a valid

measurement for lipid profile indication. The normal weight

is known if the BMI is less than 25 kg per m2 of the body.
Overweight and obese bodies are those with BMI of 25e
29.9 kg/m2 and �30 kg/m2, respectively.14 When the waist

circumference is more than 120 cm in men, this is defined
as central obesity.14 This case is associated with high blood
pressure (hypertension) as the pressure is more than
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140 mmHg (systolic) and more than 90 mmHg (diastolic).15

When estimating physical exercises, moderate activities for

more than 30 min per day for 5 days at least a week was
considered as regular physical activities.16 The frequency of
fast-food consumption was defined if the subject eats fast

food (pizza, fried chicken, and hamburger) at least three
times a week.17

Statistical analysis

The data were analysed statistically using the software
package of the Statistical Package for the Social Sciences
(International Business Machines Corporation, version 20.0

for Windows). The data were entered, coded, and analysed
accordingly. The data were analysed descriptively for mean,
standard deviation, frequencies, and percentage values for

qualitative (e.g. demographic variables) and quantitative
variables (TC, TG, HDL, and levels LDL). Independent
sample T-test was used to compare the means of anthropo-

metric and lipid profile parameters among different groups
of students. However, chi-squared test was conducted to
determine the association between dyslipidaemia and the

qualitative variables. The statistical tests were examined for
significance at the level of P ¼ 0.05. An Excel was used to
generate Venn diagrams.

Results

A total of 440 Yemeni male university students aged

between 18 and 25 years (21.4 � 3.6) were enrolled in this
study. Out of this, 360 students agreed and completed the
Table 1: Basic characteristics of participating subjects.

Variables Level Non-qat chewers

# (%)

Age <20 11 (14.3)

�20 66 (85.7)

BMI Normal 60 (77.9)

Overweight 17 (22.1)

Obese 0 (0)

Faculty Medicine 41 (53.2)

Natural Sciences 19 (24.7)

Social Sciences 17 (22.1)

Residence Rural 37 (48.1)

Urban 40 (51.9)

Exercise No 35 (45.5)

Irregular 14 (18.2)

Regular 28 (36.3)

Fast food Seldom 40 (51.9)

3 times a week 20 (26)

Daily 17 (22.1)

Fruit and vegetables Seldom 20 (26)

3 times a week 39 (50.6)

Daily 18 (23.4)

Fishes Seldom 61 (79.2)

3 times a week 15 (19.5)

Daily 1 (1.3)

BMI, body mass index.
study. Table 1 demonstrates the basic detailed data of the
participating subjects. The non-qat chewers comprised

21.4% (77 students), while the qat chewers (283 students)
accounted for 78.6% of all subjects. Subjects older than 20
years in both groups were 85.7% and 96.5%, respectively.

The majority of qat chewers (89.9%%) were students in
medical and natural science faculties. A total of 57.2% of
qat chewers were from rural areas. Regarding the BMI,

15.5% and 22.1% of the qat chewers and non-qat chewers
were overweight, respectively. No obese students were
noted in both the qat and non-qat chewer groups. A total
of 73.9% and 8.4% of qat chewers and non-qat chewers

did not practise any type of exercise, respectively. On the
contrary, a total of 36.4% and 19.1% of non-qat chewers
and qat chewers practised regular exercise, respectively.

Moreover, 38.9% and 92.6% and 26% and 79.2% of qat
chewers and non-qat chewers seldom consumed fruits and
fishes, respectively. The descriptive data of the de-

mographic variables of the subjects are summarised in
Table 2. The blood pressure values were significantly
(P˂0.05) higher in qat chewers than that in non-qat
chewers, while waist circumference was significantly lower

in qat chewers than that in non-qat chewers. BMI did not
show any significant difference between the two studied
groups. Table 3 presents the average concentrations of lipid

profile measurements between the subjects. The mean
serum levels of TC and LDL-C increased in qat chewers
by 2.8% (P ¼ 0.64) and 13.2% (P˂0.005), respectively. In
contrast, the mean serum level of TG was high significantly
lower by 14.9% in qat chewers than that in non-qat
chewers. Furthermore, the mean serum level of HDL-C
(n ¼ 77) Qat chewers (n ¼ 283)

# (%)

Chi-squared tests

10 (3.5) 0.001

273 (96.5)

239 (84.5) 0.120

44 (15.5)

(0)

164 (58) 0.019

90 (31.8)

29 (10.2)

162 (57.2) 0.095

121 (42.8)

209 (73.8) 0.000

20 (7.1)

54 (19.1)

95 (33.6) 0.012

96 (33.9)

92 (32.5)

110 (38.9) 0.040

134 (47.3)

39 (13.8)

262 (92.6) 0.003

19 (6.7)

2 (0.7)



Table 2: Anthropometric parameters of the study groups.

Variable Control (n ¼ 77) mean�SD Qat chewers (n ¼ 283) mean�SD Total (n ¼ 360) mean�SD P-value

BMI (kg/m2) 21.2 � 3.6 21.1 � 3.5 21.01 � 3.5 0.464

WC (cm) 78.4 � 10.1 73.5 � 7.0 74.5 � 8.0 0.000

SBP (mmHg) 116.8 � 3.5 121.7 � 4.9 120.7 � 5.0 0.001

DBP (mmHg) 77.5 � 6.5 81.6 � 5.1 80.7 � 5.7 0.020

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 3: Mean concentrations of lipid profile among study subjects.

Variables Non-qat chewers (n ¼ 77) mean�SD Qat chewers (n ¼ 283) mean�SD Total (n ¼ 360) mean�SD P-value

TC (mg/dl) 157.8 � 40.9 162.2 � 42.9 160.9 � 41.6 0.64

TG (mg/dl) 193.9 � 76.3 165.0 � 61.9 171.1 � 65.4 0.001**

HDL-C (mg/dl) 34.8 � 6.8 33.9 � 7.4 34.4 � 7.3 0.402

LDL-C (mg/dl) 84.6 � 36.6 95.8 � 40.1 93.6 � 39.6 0.026*

TC, total cholesterol; TGs, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
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was nonsignificantly lower by 2.6% in qat chewers than in
non-qat chewers. Table 4 illustrates the occurrence of
dyslipidaemia in qat chewers and non-qat chewers.

Hypercholesterolaemia, hypertriglyceridaemia, high LDL-
C level, and mixed hyperlipidaemia were lower in qat
chewers than in non-qat chewers (16.6%, 58.3%, 16.3%,

and 10.6% respectively, versus 20.8%, 64.9%, 18.2%, and
20.8%, respectively). Isolated hypertriglyceridaemia was
slightly higher in qat chewers than that in non-qat chewers

(47.7% versus 44.2%). However, the incidence of low
HDL-C, isolated low HDL-C, and isolated hyper-
cholesterolaemia were generally higher in qat chewers than
that in non-qat chewers (83%, 25.1%, and 6%, respec-

tively, versus 75.3%, 15.6%, and 0%, respectively). The
overall occurrence of dyslipidaemia was statistically
Table 4: Prevalence of dyslipidaemia among study groups.

Prevalence of Non-qat che

# (%)

Hypercholesterolaemia 16 (20.8)

Hypertriglyceridaemia 50 (64.9)

Low HDL-C 58 (75.3)

High LDL-C 14 (18.2)

Isolated hypercholesterolaemia 0 (0)

Isolated hypertriglyceridaemia 34 (44.2)

Isolated low HDL-C 12 (15.6)

Mixed hyperlipidaemia 16 (20.8)

Dyslipidaemia (at least one character affected) 62 (80.5)

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipo
significant and higher in qat chewers than that in non-qat
chewers by approximately 9.3% (89.8% versus 80.5%)
(P˂0.05). Figure 2-A depicts the association between the

types of dyslipidaemia and non-qat chewers, while
Figure 2-B highlights the association between the types of
dyslipidaemia and qat chewers. Table 5 shows the

association between dyslipidaemia and anthropometric
variables for qat chewers. Hypercholesterolaemia and
hypertriglyceridaemia were significantly (P <0.05)

associated with age, faculty, and exercise, while these
parametres were nonsignificantly (P > 0.05) associated
with residence. Low HDL-C and high LDL-C levels were
significantly different (P < 0.001) in relation to age, but

nonsignificantly different with “faculty.” On the contrary, a
significant association between low HDL-C and exercise
wers (n ¼ 77) Qat chewers (n ¼ 283)

# (%)

P-value

47 (16.6) 0.243

165 (58.3) 0.179

235 (83) 0.087

46 (16.3) 0.401

17 (6) 0.015*

135 (47.7) 0.0336

71 (25.1) 0.051

30 (10.6) 0.018*

254 (89.8) 0.027*

protein cholesterol.



Figure 2: Venn diagram showing the association between dyslipidemia types in control (A) and Qat chewers (B). Three circles: green circle

for hypercholesterolaemia, yellow circle for hypertriglyceridaemia, pink circles for low HDL-C.

Table 5: Association between dyslipidaemia and demographic characteristics and exercise in qat chewers.

Demographic High TC n ¼ 47)) High TG (n ¼ 165) Low HDL-C n ¼ 235)) High LDL-C n ¼ 46))

Age <20 0 8 8 0

�20 47 157 227 46

P-value 0.001 0.001 0.000 0.001

Faculty Medicine 25 107 141 24

Natural Science 17 40 71 17

Social Science 5 18 23 5

P-value 0.045 0.028 0.071 0.072

Residence Rural 30 89 131 30

Urban 17 76 104 16

P-value 0.247 0.464 0.261 0.050

Exercise No 33 119 175 33

Irregular 3 13 16 3

Regular 11 33 44 10

P-value 0.021 0.007 0.003 0.110

TC, total cholesterol; TGs, triglycerides; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
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was observed (P ¼ 0.003), whereas high LDL-C was not
significantly associated with exercise (P ¼ 0.110).

Discussion

Qat chewing has been a common habit in Yemeni society
in the recent decades, which in turn has led to health prob-

lems such as body fat imbalance, specifically among young
male people. In addition to euphoria and increased alertness
obtained by qat chewing, chewers believe that qat gives them
the sense of excitement and energy.2,3 Local qat farmers and
sellers reported that factors such as high demand, ease of
cultivation, sale, and the huge profits are playing major

roles in increasing qat prevalence.
The current results showed that systolic blood pressure

and diastolic blood pressure increased more in qat chewers

than that in non-qat chewers. This is consistent with other
results.18 An interesting finding in this study was the high
occurrence of dyslipidaemia with the absence of obesity
among Yemeni qat chewers. This result is consistent with
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the results of the other previous studies conducted in
Yemen.12 On the contrary, this result was inconsistent with

the results of the other regional and international studies
reporting that obesity is one of the most risk factors of
dyslipidaemia.19,20 Qat results in anorexia after qat

consumption due to the inhibitory effects of cathinone and
cathine on the appetite centre in the hypothalamus.21

However, obesity was also not observed in non-qat

chewers, suggesting that obesity was not noted among
Yemeni qat and non-qat chewers. This could be related to the
type of Yemeni traditional food, which is poor in fats and
calories.12 In Yemen, lunch is the main meal of the day.

Asida and saltah are the important national dishes during
lunch time. Asida consists of wheat groats or wheat flour
that is cooked and then eaten with soup, while saltah

includes several ingredients such as the traditional Yemeni
soup (maraq), potatoes, vegetables, and sahawiq (mixture
of garlic, tomatoes, and chilli peppers). Saltah is eaten with

bread. Furthermore, we believe that the widespread
poverty in Yemen, specifically during the last 4 years of
war, plays an important role. It was reported by the Food
and Agriculture Organization of the United Nations that

in Yemen, in late 2018, approximately 57.6% of the total
population (15.9 million people) are in need for food,
healthy nutrition, and humanitarian assistance.22 Our

study showed that 73.9% of qat chewers did not practise
any type of exercise. This result is consistent with real-life
scenario because qat session generally starts at 1e2 pm for

non-students and 3e4 pm for university students for at least
7e9 h daily. Yemeni students think that qat helps them in
relieving fatigue, improving memory, achieving tasks, and

clear thinking.23 The current results show that 92.6% of qat
chewers and 79.2% of non-qat chewers had consumed fish
rarely. This could be related to the war conditions in the west
coast of the country, which is the main source of fish for

middle and northern cities in Yemen. The levels of TGs
showed significant difference between the two studied
groups, and it is evidently lower in qat chewers (14.9%) than

in non-qat chewers. This finding is consistent with that of the
other related studies.24 The contributory effect of qat in
reducing the level of TGs could be attributed to the

amphetamine-like effect of cathinone, which stimulates b-
adrenergic receptors and enhances lipolysis.4 Additionally,
the presence of tannins in qat leaves could lower the

intestinal absorption of TGs. It was reported that tannins
lower the intestinal absorption of lipids.25 Al-Alimi et al.
reported that 1 g of qat extracts contained 254 mg of
condensed tannins.26 The levels of TC and LDL-C were

nonsignificantly higher in qat chewers than that in non-qat
chewers. This result is inconsistent with that of the other
previous studies.27

It has been published that plasma cholesterol decreased
in rats after treatment with qat.24 Our current results
showed that dyslipidaemia was observed more in qat

chewers (89.8%) that in non-qat chewers (80.5%). This
high prevalence was associated with the increasing incidence
of low values of HDL-C by 83% and 75.3% in both qat
chewers and non-qat chewers, respectively. Our finding is

one of the highest reported findings in Yemen and Middle
East countries. For instance, one recent study conducted in
KSA reported a 78% prevalence of dyslipidaemia, which is
lower than our figures28 Furthermore, other regional and
international studies conducted in Egypt, Turkey, and the

United States estimated the prevalence of dyslipidaemia,
that is, 63.8%, 78.7%, and 65%, respectively.17,20,29 On
the contrary, our results are similar to that of an Iranian

study that reported a prevalence rate of 83.4% for
dyslipidaemia.30

Our study demonstrates high prevalence of low HDL-C in

both qat and non-qat chewers. Our figures are higher than
those in other reports. For instance, Abujbara et al. reported
59.5% low HDL-C levels among Jordanians.31 However, our
result is almost similar to the result of one study conducted in

Uganda that reported 71.3% of low HDL-C.32 Moreover,
Yemeni male qat chewers and non-qat chewers have high
risk for developing CVD because of the following reasons.

First, our study was conducted under stressful conditions due
to the current war. The effect of pressure and stress as risk
factors disrupting the lipid metabolism and profile had been

estimated elsewhere.33 Second, the Yemeni traditional diet is
a low-fat diet, hence probably reducing the HDL-C levels.34

Third, the variation in the serum HDL-C levels might be
associated with unpredictable genetic attributes.32 Prevalence

of hypertriglyceridaemia among qat chewers was 58.3%,
much higher than that in Iranian (28.0%), Egyptian
(29.7%), and Jordanian (41.9%) studies.30,17,31 The current

results revealed hypercholesterolaemia in only 16.6% of qat
chewers. This result is lower than that of the other reports
from KSA, Turkey, and Jordan.28,20,31 However, our

present findings were consistent with the results from Oman
on a group of university students.35 The present study
showed significantly high association between dyslipidaemia

in the form of hypertriglyceridaemia and low HDL-C and
regular physical exercises in qat chewers. This finding is
consistent with that of other reports.16,36 Thus, improving the
level of physical activity among Yemeni qat and non-qat

chewers can be one of the most important strategies to pre-
vent dyslipidaemia. One of the advantages of this study is that
it was conducted during difficult war conditions. Second, the

present study findings provide valuable baseline data on lipid
abnormalities among qat chewers in Yemen. Finally, con-
ducting this study only on healthy male youth minimises the

effects on the lipid profile results. The effect of smoking was
not included in this study, and this can be considered as a
limitation. However, this provides interesting point to be

addressed in the future studies to determine the synergetic
effect of chewing qat and smoking on human lipid profile.
The second limitation was the non-inclusion of females in the
study because majority of qat-consuming individuals are

males and to eliminate the interference of female’s hormones
on the parameters under study to obtain the most affected
parameter by qat consumption alone. Moreover, qat chewing

habit, specifically among young females, is unacceptable and
uncommon. The third limitation is that the present study
includes a specific group of subjects (university male students)

who may not accurately represent the real variation in the
lipid profile of the Yemeni population.

Conclusion

This study demonstrates one of the highest incidences of
dyslipidaemia in Yemen and in the region. Low HDL-C was



M.A. Al-Duais and Y.S. Al-Awthan 545
the main lipid variable followed by hypertriglyceridaemia
among Yemeni male young qat chewers. Genetic factors, war

conditions, physical inactivity, and low-fat traditional Yem-
eni diet are considered the determinants of such findings. Qat
chewing is considered a significant economic and health

problem in Yemen that needs specialised programmes to help
Yemeni people to stop and/or reduce the habit of qat chewing.
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