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Purpose: The leaves of the Khat plant contain amphetamine-like compounds which are
implicated in the development of hypertension. The increase in blood pressure coincides with
the plasma cathinone level. Other factors associated with hypertension are being overweight,
obesity, cigarette smoking, alcohol use, physical inactivity, unhealthy diet, and stress. Thus,
this study assessed the association of chronic khat chewing with hypertension and other
factors associated with hypertension.

Patients and Methods: Acommunity based comparative cross-sectional study was under-
taken from October 5, 2018 to February 15, 2019 in Gurage zone, southern Ethiopia. A total
of 1200 adults (600 chewers and 600 non-chewers) aged 18 — 65 years were selected using
a convenience sampling method. The data was collected by an interviewer-administered
questionnaire plus physical measurements and were carried out at a fixed time of the day in
the morning (7: 00 am—10:00 am). Linear regression and binary logistic regression analysis
were performed to identify the determinant factors of blood pressure. The test of statistically
significant association was declared by using 95% CI and p-value less than 0.05.

Results: A total of 1198 adults participated in the study giving a response rate of 99.8%. The
mean age of Khat chewers were 34 (+ 11.27) and non-chewers were 34.73 (+ 11.48) years.
The mean values of systolic blood pressure and diastolic blood pressure were higher in
chewers than in non-chewers (p < 0.001). The prevalence of diastolic blood pressure
> 80mmHg was significantly higher among Khat chewers than in non-chewers (17.4%
versus 8.7%, p < 0.001). The duration of Khat chewing was significantly associated with
systolic blood pressure (Beta coefficient = 0.83, p < 0.001) and diastolic blood pressure (Beta
coefficient = 0.51, p < 0.001). The sex, age, BMI and alcohol were significantly associated
with both systolic and diastolic blood pressure.

Conclusion: Chronic Khat chewing, male sex, BMI and alcohol were associated with
increased systolic and diastolic blood pressure. To assess the cause and effect relationship
between chronic Khat chewing and hypertension further studies with better defined cohorts
and basic science studies need to be undertaken.

Keywords: chronic khat chewing, systolic blood pressure, diastolic blood pressure

Introduction
Khat was first identified by the botanist Forskal in 1762. There is a long history of
Khat chewing in the Horn of Africa and the Arabian Peninsula. Khat chewing for

social and psychological reasons has been practiced in Ethiopia for many centuries'
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and is known by different names in different countries:
Khat in Ethiopia, Qat in Yemen, Mirra in Kenya and Qaad
or Jaad in Somalia.>”

The leaves of the Khat plant contain amphetamine like
compounds (cathinone and cathine) which increase both
blood pressure and heart rate. The increase in blood pres-
sure coincides with the rise of plasma levels of cathinone
levels. The increase in blood pressure is caused by the
vasoconstrictor activity of cathinone.*”

Hypertension is a major global public health challenge.
The estimated total number of people with hypertension in
2000 was 972 million (95% confidence interval [CI]:
957-987 million) of which 333 million (95% CI:
329-336 million) were in economically developed countries
and 639 million (95% CI: 625-654 million) in economically
developing countries.®

The prevalence of hypertension in Ethiopia was esti-
mated to be 19.6% (23.5% in the urban population and
14.7% in rural and urban population). It was also shown
that the prevalence of hypertension in males and females
was 20.6% and 19.2% respectively.’

Elevated blood pressure has many potential risk factors
which are related with a behavioral, dietary and genetic
factors. The main modifiable risk factors of hypertension
are being overweight or obese, cigarette smoking, physical
inactivity, unhealthy diet, stress, and alcohol use. The
regular intake of Khat has also been reported as a risk
factor for hypertension.®

The prevalence of hypertension was significantly
higher among regular Khat chewers (13.4%) than non-
chewers (10.7%), odds ratio (OR) = 1.66 (95% CI 1.05,
3.13). A considerably higher proportion of chewers
(29.9%) than non-chewers (20.6%) had sub-optimal dia-
stolic blood pressure > 80 mmHg.®

During Khat chewing, most of the alkaloids are
extracted into saliva. Maximum plasma concentration is
reached (fmax) after 2.3 hrs for cathinone, 2.6 hrs for
cathine and 2.8 hrs for norephedrine. The participants
who chewed 36-59 grams of khat for 1- hour duration
were shown to have increased systolic and diastolic blood
pressures for 3 hrs after chewing. This elevated blood
pressure becomes chronic with long term use of Khat.>'°

The heart rate and blood pressure are increased sec-
ondary to the enhanced sympathetic activity of cathinone.
Cathinone appears to be the main ingredient of Khat
responsible for elevated blood pressure. Regular Khat
chewing and the persistent presence of cathinone within
plasma results in prolonged vasoconstriction and results in

chronically elevated blood pressure.>''™'* Elevated systo-
lic blood pressure among frequent chewers was fourteen
times more compared to less chewers
(AOR:14.95, 95% CI:5.49-40.66).'°

Among patients with acute coronary syndrome in Yemen,

frequent

72.2% were regular Khat chewers. People who chew Khat
regularly have a significantly higher risk of death following
stroke and heart failure.'” Chronic Khat chewing has also
been associated with the increased incidence of acute coron-
ary vasospasm and myocardial infarction.'®

The duration of Khat chewing and the number of hours
spent per session of chewing Khat appears to directly asso-
ciated with hypertension. Those who spent more than 6 hrs in
Khat chewing session were almost 9 times more likely to
have an elevated diastolic blood pressure compared with
those who spent less than 6 hrs (AOR:8.99, 95% CI:
4.85-16.66)."%2°

A nationwide survey in Ethiopia showed that 18.7% of
youths chewed Khat regularly. In a study conducted in
Butajira town, Ethiopia, 50% of adults aged 15 years or
older were found to be regular Khat chewers.?' Despite its
adverse health impact, the prevalence of Khat chewing
seems to be increasing.”

Numerous studies have been undertaken to assess the
acute effect of Khat consumption on blood pressure. Few
studies have, however, assessed the association of chronic
Khat chewing with hypertension. The current study was
undertaken to assess the association of chronic Khat chew-
ing with systolic and diastolic blood pressure among adults
in the Gurage zone of southern Ethiopia. The study also
assessed the association of sex, marital status, level of
education, BMI, smoking, alcohol consumption and Khat
chewing with the presence of hypertension in this region.

Materials and Methods

This study was undertaken in the Gurage zone which is
one of the 14 zones of Southern Ethiopia. The adminis-
trative center of this zone is Wolkite. Based on the 2015
Central Statistical Agency of Ethiopia report, this zone had
a total population of 3,567,377 with an area of
5893.40km?. In addition, this zone comprises thirteen dis-
tricts. Khat is cultivated in all parts of this zone and is
widely chewed by both urban and rural communities.

A community based comparative cross-sectional study
was conducted from October 5, 2018 to February 15, 2019
to assess the association of chronic chat chewing with
blood pressure and predictors of hypertension among
adults. All adults aged 18—65 years who met the inclusion
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criteria participated in the study. For Khat chewers the
inclusion criteria were adults who chewed Khat for at
least four years and in non-chewers there was no history
of Khat chewing in their lifetime nor a family or personal
history of hypertension. Those who had drunk coffee or
alcohol or smoked a cigarette within 4 hrs before data
collection plus pregnant women and those who had mental
health issues and chronic diseases (renal disease and dia-
betes) were excluded from the study.

The sample size was calculated using the general formula
for comparison of two means i.e. n = (S;> +S,%) (Zyn + Zig,)z/d2
where, n: sample size, Z,»: Z-value corresponding to 95%
confidence interval, Zg: Z-value corresponding to one-sided
power of 95%, S;: standard deviation among chewers, S,:
standard deviation among non-chewers and d: minimum
detectable difference.”? The sample size was estimated by
considering the mean (standard deviation) of diastolic blood
pressure as 75.0 (11.6) mmHg among Khat chewers and 72.9
(11.7) mmHg among non-chewers reported in a previous
study,® 95% confidence interval (CI), 95% power, minimum
detectable difference of 2.1 mmHg and design effect of 1.5.
Substituting the above values to the formula gave a sample of
800. Multiplying it by design effect of 1.5 gave a total sample
of 1200. This sample was equally divided into chewers and
non-chewers so 600 Khat chewers and 600 non-chewers were
included in the study.

Five districts from 13 districts in the Gurage zone were
drawn randomly. The five districts selected by the lottery
method were Cheha, Ezha, Meskane, Sodo, and Wolkite.
The selected districts were then further divided into smal-
ler geographic units within the administrative center
(known as kebeles) and four kebeles were drawn from
each district making a total of 20 kebeles selected ran-
domly. The total sample size was allocated to the selected
districts based on probability proportion. Accordingly, 62
participants from Wolkite, 242 participants from Cheha
woreda, 294 participants from Ezha woreda, 318 partici-
pants from Meskane woreda and 284 participants from
Sodo woreda were selected by convenience sampling
methods. Both Khat chewers and non-chewers were
selected using similar processes.

Eight health professionals were trained in the main
areas of research and methods for data collection. The
data were collected by these trained health professionals
in collaboration with local health workers. The data were
collected in the morning (7: 00 am—10:00 am) at time
usually free from Khat chewing. All Khat chewers
included in the study had to avoid chewing Khat for

8 hrs prior to data collection. This 8 hr gap between
chewing Khat and collecting data was aimed to eliminate
the acute rise in blood pressure that occurs after chewing
Khat. Socio-demographic and other related characteristics
of the participants were collected as part of the inter-
viewer-administered questionnaire. After collecting this
information, blood pressure measurements were carried
out. The blood pressure measurement was taken from the
right arm supported at heart level after the participant had
been sitting at rest for five minutes and was taken using
a mercury BP apparatus. The mean values of three BP
measurements were used for analysis. If there was 4mmHg
or greater difference within 3 measurements the measure-
ment was repeated once. The internal consistency of mea-
surements across 8 health professionals was examined by
Cronbach’s alpha that shown high internal consistency. In
addition, the body weight and height of the participants
were measured by using standard beam balance and erect
height measuring scale. The instruments were calibrated
before each measurement.

The level of BP was based on the new ACC/AHA high
blood pressure guidelines.”* Accordingly, BP was categor-
ized as normal (BP < 120/80mmHg), elevated (systolic blood
pressure between 120-129 mmHg and diastolic blood pres-
sure < 80mmHg), stage I (systolic blood pressure between
130-139 or diastolic blood pressure between 80-89mmHg)
and stage 2 (systolic blood pressure at least 140mmHg or
diastolic blood pressure at least 90 mm Hg). The body mass
index (BMI) of the participants was classified as underweight
(BMI < 18.5kg/m?), normal (BMI between 18.5-24.9 kg/m?)
and overweight (BMI > 25kg/m?).**

To ensure data quality, a pretest was undertaken on 5%
of the sample size on people who did not participate in the
study. Based on the pretest, necessary corrections such as
adjusting the order of questions, adding necessary vari-
ables and removing unnecessary variables were per-
formed. The completeness of data was checked daily. In
addition, intensive training was given for all data collec-
tors and double data entry was done to ensure quality.

The data were entered and analyzed using SPSS ver-
sion 23. The results were described by using texts and
tables. Descriptive statistics were used to summarize
socio-demographic and other related characteristics of the
participants. Bivariate and multiple linear regression and
binary logistic regression analysis were performed to iden-
tify the determinant factors of blood pressure. The test of
statistically significant association was declared by using
95% CI and p-value less than 0.05.
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Results

Socio-Demographic Characteristics

1198 adults participated in the study giving a response rate
0f 99.8%. Of the total study participants, 647 (54.0%) were
males with 328 Khat chewers and 319 non-chewers. From
the total sample, 876 (73.1%) respondents had normal BMI
values and 1024 (84.5%) respondents were urban residents.
The mean (SD) age of Khat chewers and non-chewers were
34.0 (£ 11.27) years and 34.73 (+ 11.48) years, respectively.
Intake of dietary salt was low among all study participants.
Both groups were comparable and there were no significant
differences between the two groups in terms of sex, marital
status, residence, level of education, body mass index and
mean age (p > 0.05) (Table 1).

Khat Chewing Status of the Chewers
Three hundred fifty-three (58.9%) of the chewers had
a history of regular Khat chewing for 4-10 years. Three
hundred fifty-four (59.1%) Khat chewers started due to peer
pressure. The remaining, 217 (36.2%) and 28 (4.7%)
chewers reported that they started to chew Khat to stay
awake or due to family pressure. Most of the chewers, 342
(57.1%) chewed Khat daily and 360 (60.1%) chewers spent
2 — 3 hrs per each chewing session (Table 2).

Alcohol Intake and Smoking Status

Among the total study participants, 151 (12.6%) respon-
dents had a history of cigarette smoking. The majority of
the smokers, 90 (59.6%) smoked 3—5 cigarettes per day
followed by 47 (31.1%) who smoked 6-10 cigarettes
per day and the remaining, 14 (9.3%) smoked more than
10 cigarette per day. Most of the smokers, 139 (92.1%)
were also Khat chewers and smoking was significantly
associated with Khat chewing (p < 0.001). With regard
to consuming alcohol, 537 (44.8%) participants were con-
sumers of alcohol. Among the participants with an alcohol
history, 142 (26.4%) consumed alcohol daily followed by
202 (37.6%) who consumed alcohol three times per week
and the remaining, 193 (36.9%) consumed alcohol occa-
sionally. Alcohol drinking was significantly associated
with Khat chewing (p < 0.001) (Table 3).

Blood Pressure

The mean systolic blood pressure was significantly higher
among Khat chewers compared with non-chewers (122.22
+17.84mmHg versus 109.25 £+ 15.08mmHg, mean difference
=12.96mmHg [95% CI 11.09, 14.83], p < 0.001). Similarly,

Table | Socio- Demographic Characteristics of the Study
Participants in Gurage Zone, Southern Ethiopia, 2019

Variables Non Chewer | Chewer p-value
(n=599) (n=599)
Residence 0.251
Urban 505 (84.3%) 519 (86.6%)
Rural 94 (15.7%) 80 (13.4%)
Sex 0.602
Male 319 (53.3%) 328 (54.8%)
Female 280 (46.7%) 271 (45.2%)
*Age (years) 34.0 (11.27) 34.73 (11.48) | 0.335
Marital status 0.101
Married 289(48.2%) 311(51.9%)
Single 290(48.4%) 258(43.1%)
Widow/widower 13(2.2%) 14(2.3%)
Divorced 7(1.2%) 16(2.7%)
Religion < 0.001
Orthodox 323(53.9%) 312(52.1%)
Muslim 172(28.7%) 244(40.7%)
Protestant 73(12.2%) 29(4.8%)
Others 31(5.2%) 14(2.4%)
Ethnicity < 0.001
Gurage 418(69.8%) 469(78.3%)
Amhara 95(15.8%) 28(4.7%)
Kebena 16(2.8%) 31(5.2%)
Oromo 47(7.8%) 23(3.8%)
Other 23(3.8%) 48(8.0%)
Level of education 0.115
llliterate 74(12.5%) 67(11.2%)
Primary school 134(22.4%) 161(26.9%)
Secondary school 164(27.4%) 167(27.9%)
Diploma and above 227(37.9%) 204(33.6%)
Occupation < 0.001
Merchant 130(21.7%) 127(21.2%)
Government employed | 166(27.7%) 146(24.4%)
Self employed 108(18.0%) 141(23.5%)
Unemployed 42(7.0%) 57(9.5%)
Daily labors 25(4.2%) 79(13.2%)
Others 128(21.4%) 53(10.7%)
BMI (kg/m?) 0.104
<185 77 (12.9%) 61(10.2%)
18.5-24.9 441(73.6%) 435(72.6%)
=225 81(13.5%) 103(17.2%)

Note: *Data are expressed in mean (standard deviation).
Abbreviation: BMI, Body Mass Index.

the mean diastolic blood pressure was significantly higher
among Khat chewers compared with non-chewers (75.71 +
12.21 mmHg versus 68.08 = 11.31 mmHg, mean difference =
7.64 mmHg [95% CI 6.30, 8.97], p <0.001). The prevalence

36 submit your manuscript

Dove

Integrated Blood Pressure Control 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Geta et al

Table 2 Pattern of Khat Chewing Among Khat Chewers in
Gurage Zone, Southern Ethiopia, 2019 (n = 599)

Table 4 Systolic and Diastolic Blood Pressure Values Among the
Study Participants in Gurage Zone, Southern Ethiopia, 2019

Variables Categories n (%)

Chewing duration (years) 4-10 353 (58.9)
11-15 133 (22.2)
> |5 113 (18.9)

Chewing frequency Daily 342 (57.1)
Ones per week 14 (2.3)
Twice per week 87 (14.5)
More than 3 times per week | 132 (22.0)
Less than once per week 24 (4.1)

Time spent per each session | < | hr per day 112 (18.7)
2-3 hrs per day 360 (60.1)
4-5 hrs per day 94 (15.7)
> 5 hrs per day 33 (5.5)

Cost per day in ETB 1-50 ETB 358 (59.8)
51-100 ETB 197 (32.9)
> |00 ETB 44 (7.3)

Abbreviation: ETB, Ethiopian birr.

Table 3 Cross Tabulation of Alcohol Drinking and Smoking
Status Among Khat Chewers and Non Chewers in Gurage
Zone, Southern Ethiopia, 2019

Variables Khat Chewing P-value
No, n (%) Yes, n (%)
Smoking No 587 (56.1) 460 (43.9) < 0.001
Yes 12 (7.9) 139 (92.1)
Alcohol use No 409 (61.9) 252 (38.1) < 0.001
Yes 190(35.4) 347 (64.6)

of diastolic blood pressure greater than 80mmHg was sig-
nificantly higher among Khat chewers than in non-chewers
(17.4% versus 8.7%, p < 0.001). Based on the new ACC/
AHA high blood pressure guidelines, the prevalence of
hypertension was 55.8% among Khat chewers and 22.7%

among non-chewers (Table 4).

Association of Chronic Khat Chewing
and other predictors with Blood Pressure

In simple linear regression analysis, sex, age, BMI, alcohol
intake, duration of smoking cigarettes and Khat chewing
duration were significantly associated with both systolic
and diastolic blood pressure. These variables with signifi-
cant association on bivariate analysis were further analyzed
using multiple linear regression models to identify indepen-

dent predictors of systolic and diastolic blood pressure.

Variables Chewer Non Chewer P-value
(n=599) (n=599)

SBP (mmHg) < 0.001
<120 357(59.6%) 518(86.5%)
120-129 3(0.5%) 0 (0)
130-139 131(21.9%) 54(9.0%)
2140 108(18.0%) 27(4.5%)

DBP (mmHg) < 0.001
<80 495(82.6%) 547(91.3%)
= 80 104(17.4%) 52(8.7%)

SBP/DBP < 0.001
Normal 170(28.4%) 397(66.3%)
Elevated 95(15.9%) 66(11.0%)
Stage | 84(14.0%) 28(4.7%)
Stage Il 250(41.7%) 108(18.0%)

Hypertension < 0.001
Yes 334(55.8%) 136(22.7%)
No 265(44.2%) 463(77.3%)

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.

After adjusting for these variables; sex, BMI, alcohol
amount and Khat chewing duration remained significantly
associated with systolic and diastolic hypertension. Females
had a significantly lower risk of hypertension with a beta
coefficient of 2.86 in comparison with males (Tables 5
and 6).

Binary logistic regression analysis showed that there
was a significant association between chronic Khat chew-
ing and hypertension. Participants with a history of 4-10
years of Khat chewing had 2.83 times higher risk of
developing hypertension than non-chewers. Other vari-
ables such as age, BMI, history of alcohol intake and
smoking history were also significantly associated with
hypertension (Table 7).

Discussion

Khat is readily available in Ethiopia and it is a highly
a valued export commodity. The number of Khat chewers
is increasing and its consumption has become popular in
all parts of the Ethiopian population.”> As the consumption
of Khat is continuing to increase in Ethiopia, more studies
are needed to assess association and adverse effects of
Khat consumption on blood pressure. This study aimed
to investigate the association of chronic Khat chewing on
systolic and diastolic blood pressure and predictors of
hypertension.

Integrated Blood Pressure Control 2019:12
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Table 5 Simple and Multiple Linear Regression Model Examining the Association Between Different Variables with Systolic Blood
Pressure Among Adults in Gurage Zone, Southern Ethiopia, 2019 (n = 1198)

Variables Simple Linear Regression Multiple Linear Regression
Beta SE 95% CI for Beta p-value | Beta SE 95% CI for Beta p-value
Coefficient Coefficient Coefficient Coefficient
Sex -3.72 1.02 [ -5.73, —1.71) <0.001 | 29I 0.92 | (—4.71, —1.06) 0.002
Age 0.44 0.04 | (0.36,0.53) <0.001 | 0.19 0.04 | (0.10,0.28) <0.001
BMI 0.55 0.15 | (0.25, 0.84) <0.001 | 403 0.88 | (2.30, 5.75) <0.001
Alcohol amount 217 0.28 | (1.60, 2.73) <o0.001 | I.14 0.27 | (0.60, 1.68) <0.001
Smoking duration | 0.49 0.1 | (0.27,0.71) <0.001 | 0.00 0.1 | (-0.21, 0.21) 0.999
Chewing duration 1.02 0.59 | (0.90, I.13) <0.001 | 0.83 0.06 | (0.70, 0.96) <0.001

Note: Numerical data in bold indicates statistically significant (p < 0.05).
Abbreviations: BMI, body mass index; SE, standard error; Cl, confidence interval.

Table 6 Simple and Multiple Linear Regression Model Examining the Association Between Different Variables with Diastolic Blood
Pressure Among Adults in Gurage Zone, Southern Ethiopia, 2019 (n = 1198)

Variables Simple Linear Regression Model Multiple Linear Regression Model

Beta Coefficient | SE 95% CI for Beta | p-value | Beta Coefficient | SE 95% CI for Beta | p-value

Coefficient Coefficient

Sex -2.35 0.71 | (-3.76, —0.95) <0.001 | —1.96 0.67 | (—3.28, —0.64) 0.004
Age 0.20 0.03 | (0.14, 0.26) <0.001 | 0.05 0.03 | (-0.01,0.11) 0.105
BMI 0.47 0.10 | (0.27, 0.68) <0.001 | 0.45 0.09 | (0.25, 0.64) <0.001
Alcohol amount 1.24 0.20 | (0.84, 1.64) <0.001 | 0.69 0.20 | (0.29, 1.09) 0.001
Smoking duration | 0.18 0.79 | (0.02, 0.33) 0.026 —0.09 0.07 | (-0.24, 0.06) 0.251
Chewing duration | 0.57 0.43 | (0.49, 0.65) <0.001 | 0.50 0.05 | (0.41, 0.60) <0.001

Notes: Numerical data in bold indicates statistically significant (p < 0.05).
Abbreviations: BMI, body mass index; SE, standard error; Cl, confidence interval.

This study demonstrated a significant association of
blood pressure with chronic Khat chewing. The mean
systolic and diastolic blood pressure of the chewers was
significantly higher than non-chewers. In line with this
result, another study showed that the mean diastolic
blood pressure among Khat chewers was significantly
higher than in non-chewers.® In addition, we found that
age, BMI, smoking, alcohol, and duration of Khat chewing
had a significant association with hypertension. Other stu-
dies have also found that daily cigarette smoking and
regular Khat chewing was associated with increased
mean diastolic blood pressure.*

The current study has also shown that Khat chewing
was significantly associated with cigarette smoking. This
result is in line with other studies that have shown that
cigarette smoking was significantly associated with the
chronic use of Khat.?”?° Alcohol intake was also signifi-
cantly associated with hypertension. This finding is similar
to another study which reported that there was an

increased risk of hypertension in those who consumed
large amounts of ethanol (> 210 gram per week) compared
with those who did not consume alcohol over the 6 years
of follow-up.’® High intake of alcohol stimulates the
release of endothelin 1 and 2 as well as angiotensin II
which are known to be potent vasoconstrictors.>'** The
association of prolonged and large amounts of alcohol
intake with hypertension may also be explained by the
large number of calories in alcohol that can result in
unwanted weight gain which in itself is a risk factor for
hypertension.

This study also demonstrated that there was signifi-
cant association between BMI with systolic and diasto-
lic blood pressures. This finding was is consistent with
that

a significant positive correlation among BMI, systolic

another study which reported there was

and diastolic hypertension. Furthermore, it showed that
overweight/obese subjects were more likely to have

hypertension than those with normal BMI.*
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Table 7 Factors Associated with Hypertension Among Adults in Gurage Zone, Southern Ethiopia, 2019 (n =1198)

Variables Hypertension COR (95% CI) AOR (95% CI)
No, n (%) Yes, n (%)

Sex

Male 375(58) 272(42) [ [

Female 353 (64.1) 198(35.9) 0.77(0.61,0.97) 0.79(0.61, 1.04)
Age (years)

15-24 130 (69.1) 58(30.9) | |

25-34 344(67.5) 176(32.5) 1.18(0.82, 1.69) 1.01 (0.67,1.51)

3544 148(57.80) 108(42.2) 1.63 (1.10, 2.43) 1.38 (0.86, 2.20)

=45 116(47.54) 128(52.46) 1.30 (0.81, 2.07) 2.42(1.49, 3.93)
BMI

Under weight 101(73.20) 37(26.80) | |

Normal 545(62.20) 331(37.80) 1.65 (1.11, 2.47) 2.38 (1.49, 3.81)

Over weight 82(44.60) 102(55.4) 3.39 (2.11, 5.46) 4.91 (2.83, 8.54)
Alcohol

No 465(70.3) 196(29.6) | |

Yes 263(49.0) 274(51.0) 2.47 (1.95, 3.13) 1.85 (1.24, 2.75)
Smoking

No 683(65.2) 364(34.8) | |

Yes 45(29.8) 106 (70.2) 4.42 (3.04, 6.40) 2.65 (1.75, 4.02)
Chewing duration

Non chewer 463(77.0) 138(23.0) | |

4-10 years 182(51.6) 171 (48.40) 3.15 (237, 4.18) 2.83 (2.04, 3.90)

2 || years 59 (45.0) 72 (55.0) 4.09 (2.76, 6.06) 3.95 (2.75, 5.67)

Note: |- reference group, numerical data in bold indicates statistically significant (p < 0.05).
Abbreviations: BMI, Body mass index; COR, crude odds ratio; AOR, adjusted odds ratio.

The current study demonstrated that there was no sig-
nificant difference in BMI among chewers and non-
chewers. This is not consistent with other studies that
suggest that Khat chewing is associated with appetite
suppression.** Khat has behavioral, chemical and neuro-
physiological effects on appetite and metabolism that
result in reduced body weight.** The difference in our
study may be due to the alcohol intake which was asso-
ciated with chronic Khat chewing. The alcohol consumers
could be replacing these calories from alcohol.

We found that the duration of Khat chewing and
time spent at each chewing session were associated
with elevated systolic blood pressure. A study con-
ducted in northern Ethiopia revealed that those who
spent more than 6 hrs in a Khat session were 7.25
times more likely to have elevated systolic blood pres-
sure compared to those who spent less than 6 hrs.'® This
is probably due to Khat or its active alkaloid cathinone
impacting on both heart rate and contractility, thus

increasing cardiac output, which is a major determinant
of mean systolic blood pressure.*

Increased systolic blood pressure was significantly
associated with chronic Khat chewing in our study. This
is in line with another study that showed chronic Khat
chewing was significantly associated with elevated systolic
blood pressure.'® However, another study showed a non-
significant positive association between systolic blood
pressure and Khat chewing.® The difference in the findings
may be due to differences in duration, amount and fre-
quency of Khat chewing and differences in the study
populations studied.

In the present study, the participants who chewed
Khat for 4-10 years and greater than 15 years had
2.83 and 3.95 times more likely to develop hypertension
as compared to non-chewer. This result indicated that
blood pressure increases with increasing duration of
khat chewing.®?° The frequency of Khat chewing had
also a significant positive association with blood
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pressure. In line with our finding, a further study
revealed that elevated systolic blood pressure among
male chewers who chewed frequently was fourteen
times greater than those who chewed less frequently.'®

The present study also demonstrated that there is
a significant positive association between chronic Khat
chewing and diastolic blood pressure. This finding sup-
ports earlier reports that have shown regular Khat chew-
ing was associated with elevated diastolic blood
pressure,®! 1121836239 Boyond the transient rise in
blood pressure due to the acute effect of Khat, persistent
vasoconstriction may develop secondary to the pro-
longed effect of cathinone. Hence, elevated diastolic
blood pressure due to chronic Khat chewing may be

explained by persistent and

8,9

sustained peripheral
vasoconstriction.

The duration, frequency and amount of Khat chewed
had a direct association with blood pressure. This may be
due to the continuous effect of cathine and cathinone on
the heart and peripheral blood vessels. This is in line with
a study that showed cathinone is detectable in blood up to
10 hrs after ingestion. Frequent chewing of Khat for long
periods will expose chewers to the much longer effects of
cathine and cathinone.’

This study had some limitations. First, it is not known
whether the association of chronic chewing with systolic
and diastolic blood pressure is due to cathinone or other
Khat constituents. Khat contains many different com-
pounds and we did not identify the specific compounds
in this study. Second, the study was based on self-reported
Khat chewing duration which may be subjected to recall
bias. Finally, we could not identify the level of physical
activity, level of stress exposure, negative affect, lipid
profile, asymptomatic cardiovascular or other systemic

diseases that may affect the results of our study.

Conclusions

The current study has shown that long term Khat con-
sumption is associated with increased systolic and diasto-
lic blood pressure. A considerably higher proportion of
Khat chewers than non-chewers developed hypertension.
Other socio-demographic factors such as sex, BMI, and
alcohol intake were significantly associated with hyperten-
sion. To assess the cause and effect relationship between
chronic Khat chewing and hypertension further studies

with better defined cohorts and more basic science studies
need to be undertaken.

Abbreviations

BP, Blood pressure; SBP, systolic blood pressure; DBP,
diastolic blood pressure; BMI, body mass index; SD, stan-
dard deviation; COR, crude odds ratio; AOR, Adjusted
odds ratio; CI, confidence interval; SE, standard error.
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