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Adverse Effects of Khat (Catha edulis) Chewing in Yemeni
Adults: A Case-Control Study
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Abstract

Background: Khat is the common name for the plant Catha edulis. The leaves and buds of Khat are chewed
and their use is an established cultural tradition for many social situations in Yemen. Traditionally, Khat has
been frequently chewed on social occasions, in public spaces or designated rooms in private homes. The
medical and psychosocial impacts of khat chewing have been reported previously. However, the effect of
chewing Khat on some biochemical and hematological parameters needs further investigation.

Objectives: This study was carried out to investigate the effect of Khat chewing on a number of biochemical
and hematological parameters in a population-based groups.

Materials and Methods: One hundred and eighty eight (n=188) subjects who have completed the
questionnaire were included in this study. Ninety eight (n= 98) subjects among these were Khat chewers and
ninety (n= 90) were non-chewers of Khat. Blood samples were collected from each subject in the study to
measure uric acid, rheumatoid factor (RF) and complete blood cell (CBC) counts.

Results: It has been shown that joint pain and kidney disease were significantly more prevalent in Khat
chewers than Khat non-chewers. Uric acid levels were markedly higher in Khat chewers than Khat non-
chewers, while differences in RF levels between the two groups were not significant. Although RBCs indices
showed no significant difference among the study groups, a statistical significance in the white blood cells
(WBCs), lymphocytes, and platelets counts was observed.

Conclusion: The present study strongly suggeststhat Khat chewing had an adverse effect on the development
of arthritis and kidney diseases. Moreover, altered immune defence mechanisms due to Khat chewing have

also been documented in this study.
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Khat (Catha edulisForsk) has been grown for use as
a stimulant for centuries in different countries including
Ethiopia, Somalia, Yemen, Kenya, Uganda, the Congo,
Zambia, and South Africa'?2. The chewing of Khat leaves
for social and psychological reasons has been practiced
for many centuries and its use has been gradually
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expanded to many countries worldwide®*. In Yemen,
it has become aserious national concern because of its
widespread use.The adverse effects of Khat chewing
habit on different human body systems were extensively
reviewed’.In their literature review, Rassool and Abou-
Saleh, have suggested that Khat affects the digestive,
respiratory, endocrine and cardiovascular systems’. The
quality of life of Khat chewers and non-Khat chewers
was assessed and compared using a health survey. The
investigatorsshowed that lower quality of life and lower
socioeconomic status are correlated with Khat chewing?®.

Khat-chewing has been reported as a harmful
activity by several studies around the world on the basis
of health and socio-economic consequences as reviewed
by Karunamoorthi and colleage’. However, it can lead
to health consequences like oral infection if it is chewed
excessively and in large quantities '°.Some studies
indicated that hypertension, myocardial infarction, and
liver diseases are among the major health consequences
of Khat chewing'!*3. It has been documented that Khat
intake results in improved energy levels and alertness,
enhances imaginative ability and the capacity to associate
thoughts, and improves the ability to communicate!*.It
has been reported that psychosis was induced by Khat!.
A large survey among Yemeni adults done by Numan
has excluded any correlation between Khat chewing
and psychopathological alterations'®. Although Khat is
used as a stimulant drug that increases brain awareness,
it has an adverse effect on the body physiology and
causes many diseases. The effect of Khat chewing on
the development of kidney disease and arthritis has not
been studied wellon a population that commonly use
Khat. Therefore, the purpose of this prospective study
was to evaluate whether arthritis and kidney disease are
developed by Khat use. The changes in immune defense
parameters due to Khat chewing are also evaluated.

Materials and Methods

1. Study population

A total of 222 adults who met the eligibility criteria
were selected, of which 34 were smokers and were thus
excluded from the study. The others 188 subjects have
completed both the questionnaire and measurements.
Among the 188 study participants, 98 were Khat

chewers (groupl) and 90 were non-chewers as controls
(group 2). Khat chewers and non-chewers were
randomly selected from different populations including
students, teachers, and farmers from different areas in
Ibbprovince of Yemen. Other participants in the study
were selected from patients who regularly attending the
Internal Medicine Clinics at Jeblah Hospital and other
health centers at Ibb city. All diseases stated in this study
were diagnosed by specialists in Jeblah Hospital or other
health centers. Each participant has been interviewed and
completed a questionnaire. Smokers, former smokers,
pregnant women, diabetes and participants with age of
70 and above were excluded from the study. The two
groups were matched for different parameters including

age, sex, nutritional habits, and all the exclusion criteria.
2. Sample collection

Blood samples were taken in the morning between
8:00 and 10:00 a.m. from all participants. Samples were
collected from each participantintwo tubes, Smlin EDTA
(1 mg/ml) tube and 5 ml in an anticoagulant-free tube.
The EDTA anticoagulated blood was used for analysis
of Complete Blood Cell count (CBC) by hematology
analyzer. Blood samples in the anticoagulant-free tube
were centrifuged at 3000 xg for 10 minutes at room
temperature within 90 min after collection and the serum
was stored in eppendorf tubes at -20°C for uric acid and
rheumatoid factor analysis.

3. Laboratory measurements

CBC was analyzed by hematology analyzer (CBC
analyzer, KX-21N, Germany). Uric acid concentration in
the serum was assessed using reagent kit obtained from
Spinreact (S.A. Ctra Santa Coloma, Spain). Rheumatoid
Factor (RF) was estimated in the serum of the study
population using RF-latex supplied by Spinreact (S.A.
Ctra Santa Coloma, Spain). The RF-latex is a slide
agglutination test for the qualitative and semiquantitative
detection of RF in human serum. Polystyrene latex
particles coated with human gammaglobulin are
agglutinated when mixed with samples indicting that
the RF is present in the serum (cut-off < 8 [U/ml). The
approximate RF concentration in the individual sample
was calculated.



4. Statistical Analysis

The qualitative data were expressed as a number and
percentage. Chi-square was used as a test of significance
for qualitative data. Student t-test was used to study
significance of quantitative data. Significance was
calculated according to the P value. P value of less than
0.05 is considered significant while P value more than
0.05 considered insignificant. Statistical analysis was
performed by using SPSS software version 16.

Results

1. Frequency of different parameters in Khat
chewers and non-chewers

The age of Khat chewers and non- chewers groups
are 33.6 £ 11.7 and 31.0 £ 13.6 years (P = 0.16),
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respectively.Of the study groups, 36.70% were males
and 63.30% were females.As shown in Table 1, there
were no significant difference in the frequency of
study subjects in different parameters including body
mass index (BMI), diuretics use, hypertension, and
rheumatoid factor results among both groups. However,
most of the study participants are normotensives (88.4%)
and have normal weight (56.6%). The percentages of
individuals who are having arthritisand kidney diseases
were significantly more in Khat chewers than Khat
non-chewerssubjects; 40.9% vs. 26.3%, P = 0.001 and
36.6% vs. 24.2%, P =0.011, respectively. Furthermore,
the percentages of Non-steroidal anti-inflammatory
drugs (NSAID) use in Khat chewers were increased
significantly as compared with Khat non-chewers.

Table 1. Frequency of clinical characteristics in Khat chewers and non-chewers groups

Khat chewers Khat non-chewers
(No. =98) (No.=90) Povalue*
Frequency Percent Frequency Percent
Gender (males/females) 33/65 17.6/34.6 36/54 19.1/28.7 0.369
Plant food
1-4 times/day 81 43.1 69 36.7 0726
5-7 times/day 17 9.0 21 11.2 '
Animal food
nothing/week 7 3.7 13 6.9
1 time/week 73 38.8 60 31.9
. 0.098
2-4 times/week 14 7.4 8 43
5-7 times/week 4 2.1 9 4.8
BMI groups (kg/m?)
Underweight (<18.5) 13 6.9 10 53
Normal (18.5-24.9) 50 26.6 53 28.2 0.521
Overweight (25-29.9) 27 14.4 17 9.0 '
Obese (> 30) 8 43 10 5.3
Arthritis 76 40.9 49 26.3 0.001
Kidney disease 68 36.6 45 24.2 0.011
Diuretics users 56 54.9 40 39.2 0.687
NSAID users 59 36.0 29 17.7 0.001
Hypertension 13 7.9 6 3.7 0.117
Positive Rheumatoid Factor 14 7.5 10 5.3 0.533

* Based on Chi-Square test. NSAID= Non-steroidal anti-inflammatory drugs.
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2. Laboratory characteristics of the study
populations

The major clinical and laboratory characteristics of
the study groups are summarized in Table 2. A statistical
significance was observed in the WBCs, lymphocytes,
and platelets counts among the study groups. It has also
been revealed in that uric acids levels were markedly
higher in Khat chewers than Khat non-chewers, 5.04

+1.83 vs. 4.12+1.39, P < 0.001 (Table 2). Furthermore,
Figure 1shows that the increased uric acids values were
significantly and positively correlated with duration
of Khat chewing (R = 0.323, P = 001).There were
no significant differences in systolic blood pressure,
diastolic blood pressure, and RBCs indices (PCV, MCV,
MCH, and MCHC) between the study groups.

Table 2: Clinical and laboratory characteristics of the study groups

Khat chewers Khat non-chewers P value*
Uric acid (mg/dl) 5.14+1.73 4.09+1.19 <0.001
RBCs (X10'%/1) 5.05+0.89 5.09+£0.78 NS
Hemoglobin (g/dl) 14.25+£2.57 14.40+2.33 NS
WBCs (X10°/1) 7.19+2.58 6.02+2.14 0.001
Lymphocytes (X10°/1) 339+1.23 4.01+£1.22 0.001
PCV (/1) 0.42+0.07 0.42 +£0.06 NS
MCV (f1) 843+ 15.4 83.47 +0.31 NS
MCH (pg) 28.74 £ 0.48 28.45 +0.69 NS
MCHC (g/dl) 33.99 +0.83 34.05+0.62 NS
Platelets (X10°/1) 283.3+84.4 258.5+64.3 0.024
Systolic blood pressure (mmHg) 110.2 +£20.5 108.3 £19.6 NS
Diastolic blood pressure (mmHg) 72.6 £13.5 71.7+£11.3 NS

Values are mean + standard deviation (SD). *Significantly different between Khat chewing and non-chewing
groups if P < 0.05. NS; the difference between groups is not significant. PCV; packed cell volume, MCV; Mean cell
(or corpuscular) volume, MCH; Mean cell hemoglobin, MCHC; Mean cell hemoglobin concentration.
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Figure 1. Correlation analysis between Khat chewing period (hours/day) and uric acid levels showing
positive correlation (P = 0.001).

Discussion

Khat chewing is a common social habit in Yemen
that has been practiced for decades by both men and
women and sometimes even children for a few hours per
day, and in many cases it is a lifetime habit. The Khat
chewing process leads to the storage of Khat leaves in
the mouth until the cheek expands to look like a ball
of different sizes from person to another.Many adverse
health changes were reported in the literature. For
example, adverse effects of this habit on various human
body systems such as liver'’, central nervous system,
and digestive system were extensively investigated'82°,
Furthermore, the association of Khat use with oral
and dental diseases has been reported, with particular
emphasis on its link with oral keratotic white lesions
and oral cancer?'.In the present study, we examined
the association of Khat chewing with arthritis and
hematological parameters changes.

The current study suggests for the first time, using
a case-control study design, that high prevalence of
arthritis and increased uric acid levels were seen in long-
term Khat chewing at the population level. There was
no statistical significance in the percentages of using
meat-containing meal among the study groups. In both
study groups, 70.8% had once a week animal food meal
and 11.7% had 2-4 times per week. Therefore, the effect
of animal food on the accumulation of uric acid in the
joints was excluded by analysis.

Our results also revealed a higher prevalence of
kidney disease due to Khat chewing. The concurrent
increase in uric acids with kidney disease has been
recently investigated in patients with diabetes??. The
investigators observed that patients with hyperuricemia
and diabetes had a higher systolic blood pressure and
higher BMI levels. Our study found thatmost of the
study population had normal systolic blood pressure and
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similar BMI values with a high prevalence of normal
weight individuals. Therefore, association of increased
uric acid values and kidney diseases in Khat chewers
compared to Khat non-chewers suggests that chronic use
of Khat may have amore pronounced impact and not other
confounding factors. Our results are not in agreement
with the previous study that exclude the occurrence of
kidney damage among Khat chewers?.In addition, the
findings of this study revealed normal and insignificant
difference in diastolic blood pressure between the study
groups. The findings in the present study contradict the
earlier study of Getahunand colleagues, which showed a
correlation between Khat chewing and elevated diastolic

blood pressure?*.

Besides, we examined the effect of daily Khat
chewing on hematological parameters. There was no
significant differences in the studied red blood cells
indices. However, lymphocytesand platelets count
were significantly different and it is suggested to be
due to Khat chewing. In addition, our results also
revealed that WBCs count was significantly higher in
Khat chewers than non-chewers. These results can be
explained for different reasons, such as psychological
stress or poisoning that may explain the increased
leukocytes seen in Khat chewers. A potential synergistic
association between Khat use and stress disorders was
previouslydocumented®>2°. Some other health problems
include sleeping problems, feeling tired and/or depressed
in the morning after a Khat-chewing session, loss of
appetite, and feeling the need to chew Khat again?’.

In order to make them grow more and rapidly,
Yemeni farmers usually apply unauthorized chemical
pesticides on Khat bids. Since the use of unapproved
chemical pesticides for Khat is uncontrolled, consumers
started getting affected by these harmful chemicals and
thus face several health problems.The poisoning that
happens with the use of Khat may therefore not be due to
Khat itself, but rather to theincreased risk of these toxic
pesticides being swallowed, which may be the cause of
the increased leukocytesobserved in individuals chewing
Khat?®.It has also been shown that the lymphocytes
count was lower in Khat chewers compared to Khat
non-chewers. Earlier studies found that Ethiopians
have lower lymphocyte counts compared to Dutch?%0,

To our knowledge, this is the first study to report the
association of low lymphocytes with Khat chewing
in Yemeni population. The first explanation for these
findings is that low lymphocytes counts in Yemeni Khat
chewing individuals could be related to loss of appetite
following Khat chewing or poor nutritional status. In
fact, malnutrition depresses immune functions’!and
malnutrition is prevalent in Yemeni population because
of lack of appetite or poverty. Cathine is an alkaloid
isolated from Khat with similar amphetamine-like
effects on the central nervous system. It has been
reported by Connor that amphetamines may have an
immunosuppressive role®?. These findings indicate that
actually has the ability to dramatically alter the immune

response.

Conclusion

Our study revealed that Khat chewing may contribute
to arthritis as confirmed by increased uric acid levels.
A considerably lower proportion of animal food among
Khat chewers suggests that the accumulation of uric acid
in the joint was not due to massive protein metabolism,
rather may be due to the way the chewers sit during Khat
use.The findings also showed that frequentKhat chewing
and increased WBCs and decreased lymphocytes counts
are associated, indicating that Khat has an adverse effect
on the function of the immune system. The effect of
Khat on WBCs and lymphocytes counts, however, is
intriguing and deserves further investigations. Having
recognized Khatchewing problems and their adverse
effects on health and the socio-economic development of
the country, educational programs for the prevention and
control of these adverse effects in the population need
to be started before implementing legislative measures
or issuing laws to prohibit Khat use in the community
of Yemen.
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