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Abstract: Khat chewing/use, a green leaf with amphetamine-like effects is socially integrated in
the Middle East and Africa. Khat chewing is often associated with tobacco smoking and occurs in
closed places, such as a family home setting where the smoke-free laws cannot be implemented.
Tobacco cigarette smoking among khat chewers is a significant concern, but there is also second-hand
exposure to smoke at home or in places where khat users gather. Evidence suggests that e-cigarettes
represent a significantly less harmful form of nicotine intake. Evaluating the effects of e-cigarettes
among khat chewers could be important in understanding the impact of e-cigarettes as a harm
reduction approach, with the potential to reduce the health risk associated with smoking.
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1. Introduction
The chewing/use of the amphetamine–like khat leaf from Catha edulis is widespread and
socially ingrained in the Middle East and East Africa and their diaspora communities world-wide.
Khat chewing has become a national and international public health concern [1] and has recently gained
popularity globally [2]. Khat is very often used with tobacco smoking [3]. Khat chewers are either
daily tobacco smokers or smoke tobacco when chewing khat [3]. The use of tobacco by khat chewers
represents a clear public health concern [4]. There is a significant prevalence of tobacco smoking among
adult and school children khat chewers [4] with gender difference in mode of tobacco use: women
often smoke waterpipe tobacco whereas men often smoke tobacco cigarettes [5]. An alarming elevation
in the level of tobacco dependence associated with higher khat dependence, and very high levels of
carbon monoxide among smoking khat chewers have been observed [3]. The estimated of tobacco
use among khat users versus smoker none khat users was found higher [4] although the difference in
smoking dependence between khat users and non-users has not been established.
The reason that khat users smoke tobacco is mainly to enhance the stimulant effects of khat [3],
indicating some interaction between nicotine/tobacco and the chemicals present in khat that awaits
identification [3]. The session of khat-use often occurs in closed places, such as a family home setting
or meeting places for immigrants [6,7] where the smoke-free laws cannot be implemented. Thus,
besides the risks associated with smoking among khat chewers, there is also second and third-hand
(environmental) exposure to the toxicants present in cigarette/waterpipe smoke.
Khat chewing is an integral part of different social aspects, and attempts to control its use failed
in khat-originating countries [8]. However, efforts should be made to reduce the adverse effects of
smoking in khat chewers. Although many khat users reported they had thought about and had
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attempted to quit khat and tobacco use [5], there is no evidence on the effects of using approved
smoking cessation methods in this population. Moreover, access to and willingness to visit smoking
cessation clinics is expected to be limited, considering that most khat users are immigrants or living
in low income countries (e.g., Yemen) where implementation of tobacco control and availability of
tobacco cessation services are scarce. One of the methods of promoting smoking reduction or cessation
would be by switching from inhalation of combustible products to a non-combustible nicotine-delivery
product, such as the e-cigarette. The emergence of the e-cigarette as a harm reduction product that
could decrease smoking related disease has currently received great attention among regulators
and the scientific community. Evidence suggests that, although not absolutely safe [9], it represents
a significantly less harmful form of nicotine intake [10,11] and can become an important tool for
smoking reduction [12] and cessation [13], even in highly-dependent smokers (based on Fagerström
Test for Cigarette Dependence) with very high daily cigarette consumption [14]. Thus, e-cigarettes
could be used as a harm-reduction approach, with the main goal of reducing the adverse health
effects of smoking in the population of khat users. However, the acceptability and subsequent effects
of e-cigarette use has not been tested among tobacco smoking khat chewers. E-cigarettes could be
used as an alternative to smoking for this population, due to their ability to deliver nicotine (which
is needed to enhance khat effects) as well as substitute the sensory-motor aspects of the smoking
behavior. Additionally, their use could potentially reduce second and third-hand exposure to the
tobacco cigarette smoke observed in rooms where khat-chewing sessions are performed.
2. Future Research Directions
Future research should consider evaluating the use of e-cigarettes in khat chewing sessions as
a specific need within the broader general need for research regarding the safety and efficacy of
e-cigarettes [15]. Different research questions related to tobacco use along with khat chewing should
be tested, including the following:
1.
2.
3.
4.

5.

Can e-cigarettes enhance the effect of khat use similarly to tobacco smoking?
Can e-cigarettes effectively reduce the need of khat chewers to smoke, leading to smoking
reduction or cessation?
Can e-cigarettes have an effect in reducing khat use?
Will khat chewers who use waterpipe (predominantly women) accept the use of e-cigarette products
that resemble waterpipe smoking (there are electronic shisha products with design similar to
waterpipe which use e-cigarette liquid and produce aerosol similar to conventional e-cigarettes)?
Will partial or complete switching from tobacco smoking to e-cigarette use result in reduced
biomarkers of toxins exposure (nitrosamines, polycyclic aromatic hydrocarbons, etc.) in khat chewers?

3. Conclusions
In khat chewing countries, e-cigarettes could become a promising bullet that might reduce the
health risks of smoking khat chewers and the second and third-hand exposure of people living around
them. That would be consistent with the Framework Convention on Tobacco Control and Tobacco
Treatment (FCTC) goals of treating tobacco dependence and protecting people from second-hand
exposure while taking into account national circumstances and priorities [16]. With the current opinion
letter we propose the development of a new research agenda, focusing on the efficacy of e-cigarette
use on tobacco smoking khat chewers.
Author Contributions: Saba Kassim conceived the idea and wrote the first draft of the manuscript.
Both Konstantinos E. Farsalinos and Saba Kassim wrote the manuscript and approved it.
Conflicts of Interest: Saba Kassim declares no conflict of interest. Two of the studies by Konstantinos E. Farsalinos
were performed using unrestricted funds provided to the institution by e-cigarette companies in 2013.

Int. J. Environ. Res. Public Health 2016, 13, 240

3 of 3

References
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.
13.
14.

15.

16.

Advisory Council on the Misuse of Drugs (ACMD). Khat: A Review of Its Potential Harms to the
Individual and Communitiesin the UK. Home Office, 2013. Available online: Http://wwwhomeoffice.Gov.
Uk/publications/agencies-public-bodies/acmd1/acmd-khat-report-2013 (accessed on 19 September 2015).
Kelly, J.P. Cathinone derivatives: A review of their chemistry, pharmacology and toxicology. Drug Test. Anal.
2011, 3, 439–453. [CrossRef] [PubMed]
Kassim, S.; Islam, S.; Croucher, R.E. Correlates of nicotine dependence in UK resident yemeni khat chewers:
A cross-sectional study. Nicotine Tob. Res. 2011, 13, 1240–1249. [CrossRef] [PubMed]
Kassim, S.; Jawad, M.; Croucher, R.; Akl, E.A. The epidemiology of tobacco use among khat users:
A systematic review. BioMed Res. Int. 2015, 2015. [CrossRef] [PubMed]
Nakajima, M.; al’Absi, M.; Dokam, A.; Alsoofi, M.; Khalil, N.S.; Al Habori, M. Gender differences in patterns
and correlates of khat and tobacco use. Nicotine Tob. Res. 2013, 15, 1130–1135. [CrossRef] [PubMed]
Al-Motarreb, A.; Baker, K.; Broadley, K.J. Khat: Pharmacological and medical aspects and its social use in
yemen. Phytother. Res. 2002, 16, 403–413. [CrossRef] [PubMed]
Griffiths, P.; Gossop, M.; Wickenden, S.; Dunworth, J.; Harris, K.; Lloyd, C. A transcultural pattern of drug
use: Qat (khat) in the UK. Brit. J. Psychiat. 1997, 170, 281–284. [CrossRef] [PubMed]
Luqman, W.; Danowski, T.S. The use of khat (catha edulis) in yemen. Social and medical observations.
Ann. Intern. Med. 1976, 85, 246–249. [CrossRef] [PubMed]
Shantakumari, N.; Muttappallymyalil, J.; John, L.J.; Sreedharan, J. Cigarette alternatives: Are they safe?
Asian Pac. J. Cancer Prev. 2015, 16, 3587–3590. [CrossRef] [PubMed]
Farsalinos, K.E.; Le Houezec, J. Regulation in the face of uncertainty: The evidence on electronic nicotine
delivery systems (e-cigarettes). Risk Manag. Healthcare Policy 2015, 8, 157–167. [CrossRef] [PubMed]
Nutt, D.J.; Phillips, L.D.; Balfour, D.; Curran, H.V.; Dockrell, M.; Foulds, J.; Fagerstrom, K.; Letlape, K.;
Milton, A.; Polosa, R.; et al. Estimating the harms of nicotine-containing products using the mcda approach.
Eur. Addict. Res. 2014, 20, 218–225. [CrossRef] [PubMed]
Begh, R.; Lindson-Hawley, N.; Aveyard, P. Does reduced smoking if you can’t stop make any difference?
BMC Med. 2015, 13. [CrossRef] [PubMed]
McRobbie, H.; Bullen, C.; Hartmann-Boyce, J.; Hajek, P. Electronic cigarettes for smoking cessation and
reduction. Cochrane Database Syst. Rev. 2014, 12, CD010216. [PubMed]
Farsalinos, K.E.; Spyrou, A.; Tsimopoulou, K.; Stefopoulos, C.; Romagna, G.; Voudris, V. Nicotine absorption
from electronic cigarette use: Comparison between first and new-generation devices. Sci. Rep. 2014, 4.
[CrossRef] [PubMed]
WHO. Electronic Nicotine Delivery Systems. Conference of the Parties to the who Framework Convention
on Tobacco Controlsixth Session Moscow, Russian Federation. Available online: http://apps.who.int/gb/
fctc/pdf/cop6/fctc_cop6_10-en.pdf (accessed on 30 November 2015).
WHO. Who Report on the Global Tobacco Epidemic, the Mpower Package. Available online: Http://www.
Who.Int/tobacco/mpower/mpower_report_full_2008.Pdf (accessed on 18 October 2015).
© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons by Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

