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Abstract 
Background: Khat (Catha edulis Forsk) is a plant mostly grown and used in east African 

countries and the Arabian Peninsula since ancient time with a progressive increase of use in the 

recent time. It is becoming an important concern worldwide and the khat producing countries in 

particular for its stimulant effect.  

Objectives: This study was designed to assess the acute effect of khat ingestion on pulmonary 

function and arterial hemoglobin oxygen saturation in human. 

Methodology: This experimental study was done in 20 study participants. Data gathering tools 

included Biopac data acquisition systems for determination of FVC, FEV1, FEV2 FEV1%, 

MVV, VT, and NRR. Pulse Oxymetry was also used to measure oxygen hemoglobin saturation. 

Then, data obtained were analyzed using quantitative and qualitative techniques. 

Results: This study showed statistically significant increase (P<0.05) in the mean values of 

pulmonary function parameters of FVC, FEV1, FEV2, FEV% and MVV (P<0.001). However, 

there were no statistically significant changes in TV (0.065), NRR (0.543), and Sao2 (P<0.398). 

Conclusion: The increase in FVC, FEV1, FEV2, FEV1%, and MVV after khat chewing shows 

an increase in respiratory effort and/or an increase in response of the respiratory system to the 

respiratory effort. There were no significant changes in the ventilation rate, tidal volume, and 

arterial Oxygen hemoglobin saturation at rest following khat ingestion. 

Recommendation: Further studies are needed to draw more systematic scientific conclusions on 

the acute effects of khat in respiratory system. Multidisciplinary research studies may be needed 

to support more comprehensive evaluation of the observed effect at molecular level. The long 

term effects of khat on the stability of the alveoli, removal of inhaled particles, may be of 

important direction and concern of future research on the pulmonary function. 
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   Operational definitions 
 

Forced Vital Capacity (FVC) - is the maximum volume of gas that can be exhaled as forcefully 

and rapidly as possible after a maximal inspiration. 
  

Forced Expiratory Volume Timed (FEVT) - The FEVT is the maximum volume of gas that 

can be exhaled within a specific time period. This measurement is obtained from an FVC.  
 

FEV1/FVC Ratio- The FEV1/FVC ratio is the comparison of the amount of air exhaled in 1 

second to the total amount exhaled during an FVC maneuver. Because the FEV1/FVC ratio is 

expressed as a percentage, it is commonly referred as a forced expiratory volume in 1 second 

percentage (FEV1%). It is calculated by dividing FEV1 measurement by FVC measurement then 

by multiplying the result by 100 (the ratio of forced expiratory volume in one second to forced 

vital capacity (FEV1/FCV) expressed in percentage. 
 

Maximum Voluntary Ventilation (MVV) - The MVV is the largest volume of gas that can be 

breathed voluntarily in and out of the lungs in 1 minute (the subject actually performs the test for 

only 12 or 15 seconds time period before being extrapolated to a value for one minute expressed 

as liters/minute); it is also known as maximum breathing capacity (MBC). The MVV is a general 

test that evaluates the performance of the respiratory muscles’ strength, the compliance of the 

lung and thorax, airway resistance, and neural control mechanisms. 
 

Tidal Volume (VT): The volume of air that normally moves into and out of the lungs in one 

quiet breath. Tidal volume is representing the normal volume of air displaced between normal 

inhalation and exhalation when extra effort is not applied. 
 

Acute effect of khat: the immediate physiological effect of the active constituents of khat 

during khat chewing and in the first few hours after that (effect per single khat chewing session). 
 

Chronic effect of khat: the physiological effect of khat after regular long term khat chewing 

that result because of cumulative effects on the body. 
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Pulse oxymetry (SpO2): Pulse oximetry is a noninvasive monitoring technique used to estimate 

the measurement of arterial oxygen saturation of hemoglobin (SaO2). It is used for assessing 

arterial oxygenation by measuring oxygen saturation in peripheral blood vessels. 
 

Blood-oxygen saturation (SaO2): Is a reading that indicates the percentage of hemoglobin 

molecules in the arterial blood which are saturated with oxygen. 
 

Ventilation rate (respiratory rate): is the rate (frequency) of ventilation, that is, the number of 

breaths (inhalation-exhalation cycles) taken within a set amount of time (typically 60 seconds). A 

normal respiratory rate is termed eupnea, an increased respiratory rate is termed tachypnea and a 

lower than normal respiratory rate is termed bradypnea. The term respiratory rate (RR) is a well-

established term in health care, though the term ventilation rate is more accurate in organisms 

with lungs. 
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1. INTRODUCTION 

 

1.1. Background of the study   

Khat is classified as Kingdom: Plantae, Class: Magnoliopsida, Order: Celastrales, Family: 
Celastraceae, Genus: Catha,   Species: C. edulis. 

 

The khat tree was first described by Peter Forskal (1736- 1763).Forskal was a Swedish botanist 

who had travelled, among others, with his friend Karsten Niebuhr (1736-1815)  on an expedition 

to Egypt and Yemen organized by King Friederick V of Denmark (Raman, 1983). Among the 

many things collected was khat, which Forskal described as C. edulis in the family Celastraceae. 

Karsten Niebuhr was the only survivor of the five members of the expedition and in memory of 

his friend, he called khat Catha edulis Forskal (Al-Motarreb et al., 2002). 
 

The origin of khat is often argued many believe that it originated from Ethiopia from where it 

spread to the hillsides of East Africa and Yemen. Others believe that it originated in Yemen 

before spreading to Ethiopia and nearby countries. From Ethiopia and Yemen the tree spread to 

Kenya, Somalia, Malawi, Uganda, Tanzania, Arabia, Congo, Madagascar, Zimbabwe, Zambia 

and South Africa, it is also been found in Afghanistan & Turkistan (Sikiru and Babu, 2012). 
 

Khat has been grown for use as a stimulant for centuries in the horn of Africa and Arabian 

Peninsula. The khat plant is known by a variety of names, such as qat in Yemen, chat in 

Ethiopia, jaad in Somalia and miraa in Kenya and Tanzania ; it is also known as marungi, catha, 

cat, cot, qat, gaad, African salad, tohai, bushmans tea, flower of paradise, Abyssinian tea, 

African tea, Arabian tea, chafta, chat. In most western literature it is referred to as khat (Sikiru 

and Babu, 2012). 
 

The shrub khat (C. edulis) has a slender trunk with smooth, thin bark. The lancet shaped leaves 

are between 0.5 to 10cm long and 0.5 to 5cm wide. Young leaves are reddish green, later turning 

to yellow green. In areas with frost, the shrub grows to higher than 1.5 meters, but in places with 

more rainfall like highlands of Ethiopia and areas near the equator, Khat trees can reach 25 

meters.  khat can also survive in droughts where other crops have failed. Khat is a perennial, 

propagated by grafting.  It grows at altitudes ranging from 1100-2100 meters. Leaves are faintly 
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aromatic with an astringent, slightly sweet taste. Trees are grown for 3-4 years before leaves are 

harvested. A healthy tree yields for about 50 years. Khat is not affected by any known disease. 

The tap root grows to a depth of 3 meters or more contributing to their drought resistance (Sikiru 

and Babu, 2012, Dagne, 2008). 
 

In the past, khat leaves were available only near to where they were grown but recently improved 

roads and air transport have allowed a much wider distribution. Khat is harvested in the early 

morning and sold in markets in the late morning. It is presented as a bundle of twigs, stems and 

leaves, wrapped in banana leaves to preserve freshness (Cox & Rampes, 2003). 
 

1.2. Why is khat chewed? 
Leaves from the flowering evergreen khat tree (C. edulis) have been chewed in East-Africa since 

ancient times to alleviate fatigue, stay alert, reduce hunger, and induce euphoria. Khat 

consumption has increased during the last decades in Eastern Africa and has become a global 

phenomenon spreading to ethnic communities all over the world, such as in the Netherlands, 

United Kingdom, Canada, or the United States (UNODC, World Drug Report, 2010).  
 

Chewing khat is both a social and a culture-based activity. It is said to enhance social interaction, 

playing a role in ceremonies such as weddings. In Yemen, Muslims are the most avid chewers. 

Some believe that chewing facilitates contact with Allah when praying. However, many 

Christians and Yemenite Jews in Israel also chew khat. Khat is a stimulant1 and it is used to 

improve performance, stay alert and to increase work capacity (Kalix, 1984). 
  

Workers on night shifts use it to stay awake and postpone fatigue. Students have chewed khat in 

an attempt to improve mental performance before exams. Yemeni khat chewers believe that khat 

is beneficial for minor ailments such as headaches, colds, body pains, fevers, arthritis and also 

depression (Kennedy et al, 1983).  

 

 

                                                
1 Stimulant is Chemical compound that elevate mood, induce euphoria, increase alertness, reduce fatigue, and, in 
high doses, produce irritability, anxiety, and a pattern of psychotic behavior. 
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2. LITRATURE REVIEW    
 

 

2.1.1. Ingestion of khat 
 

 Usually khat is ingested by chewing. A small number ingest it by making a drink from dried 

leaves, or, even more rarely, by smoking dried leave. The chewer fills his or her mouth with 

leaves and stalks, and then chews slowly and intermittently to release the active components in 

the juice, which is then swallowed with saliva. The plant material is chewed into a ball, which is 

kept for a while in the cheek, causing a characteristic bulge (Nencini et al, 1986).  
 

The leaves are taken one by one from the twigs and thoroughly chewed. They are then kept for 

some time in the cheek as a ball of macerated material and later spit out. The young leaves, 

which come from the tips of the branches, are preferred since these are the most potent 

(Dhaifalah and santavy, 2004). 
 

2.1.2. Behaviors associated with the habit of khat chewing 
 

According to Cox & Rampes 2003, Khat chewing usually takes place in groups in a social 

setting. Only a minority often chew alone. A session may last for several hours. During this time 

chewers drink copious amounts of non-alcoholic fluids such as cola, tea and cold water. In a khat 

chewing session, initially there is an atmosphere of cheerfulness, optimism and a general sense 

of well-being. After about 2 hours, tension, emotional instability and irritability begin to appear, 

later leading to feelings of low mood and sluggishness. Chewers tend to leave the session feeling 

depleted. 
 

2.1.3. Active constituents of khat 
 

Khat contains more than 40 alkaloids, tannins, glycosides, amino acids, vitamins and minerals 

(Halbach, 1972). Most of the effect of chewing khat is thought to come from two 

phenylalkylamines; cathinone and cathine, which are structurally related to amphetamine 

(Nencini et al, 1984). 
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 A number of other constituents, including cathidine, eduline and ephedrine, have been 

identified; however it is unlikely that any of these, except tannin, play a role in khat’s effects 

(Giannini et al, 1986). 
 

2.1.4. Chemistry of cathinone and cathine 
 

Cathinone is also named (–)-alpha-aminopropiophenone. It is considered to be the most active 

ingredient of khat. It has been isolated and synthesized and its effects have been shown to be 

similar to amphetamine, but with a lower potency.Cathinone is estimated to be 7–10 times more 

potent than cathine. It is difficult to synthesise, hence it is unsuitable for marketing as a pure 

substance for drug misuse (Nencini et al, 1989). 
 

Cathine is also named (+)-norpseudoephedrine and phenylpropanolamine. It had previously been 

isolated from the plant ephedra, which has effects similar to those of khat. Cathine has a milder 

psychostimulant action than Cathinone and the effects last for only a short time, so the user must 

chew leaves almost continuously. It plays only a minor role in the action of khat, but it is cathine 

that is responsible for the unwanted systemic effects. Normally, fresh leaves contain a higher 

proportion of the desirable Cathinone. Where the content of cathine is relatively higher, the 

cathine causes more unwanted systemic effects. On drying, Cathinone breaks down into cathine. 

Khat loses its potency the longer the time lapse between cutting and chewing. Therefore, khat 

chewers prefer fresh leaves that contain a higher proportion of Cathinone to cathine, so that they 

obtain a better stimulation with fewer systemic adverse effects (Cox & Rampes, 2003). 

 

                      
                       A                                                     B 

 

Figure 1.2 Chemical structures of A) Cathinone &   B) Cathine (WHO, 2006). 
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The environment and climate conditions determine the chemical profile of khat leaves. Its taste 

varies from one kind to another and depends on the tannic acid content. Khat leaves have an 

astringent taste and have an aromatic odour. The young leaves are slightly sweet.  (WHO 

2006/4.4) 
 

2.1.5. Site of absorbtion 
 

It is absorbed by the mucosa of the mouth at first followed by the stomach and the small 

intestines (Magdum, 2011). 
 

2.1.6. Modes of action 
 

The constituents of khat have been shown to exert their effects on two main neurochemical 

pathways: dopamine and noradrenaline. It has also been postulated that, like amphetamine, 

Cathinone releases serotonin in the central nervous system. Both amphetamine and Cathinone 

induce release of dopamine from central nervous system dopamine terminals and thus increase 

the activity of the dopaminergic pathways (Kalix & Braenden, 1985). 
 

 Cathinone has a releasing effect on noradrenaline storage sites, which supports the conclusion 

that Cathinone facilitates noradrenalin transmission. The potency of Cathinone to release 

dopamine in the striatum and nucleus accumbens, is similar to amphetamine. Because of its 

higher lipid solubility Cathinone has more rapid and intense action than cathine (Numan, 2012). 
 

Khat mainly contains Cathinone and cathine, naturally occurring alkaloid amphetamines. When 

the leaves of the plant are chewed, Cathinone releases catecholamines from the presynaptic 

storage sites; this release of Cathinone is known to be responsible for the stimulant action (Cox 

& Rampes, 2003). 
 

2.1.7. Pharmacokinetics 
 

The euphoric effect appears shortly after the chewing begins, suggesting absorption from the oral 

mucosa. The effect of Cathinone is maximum after 15–30 minutes. Metabolism of Cathinone is 
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rapid, occurring mainly during first passage through the liver. Only a small fraction (about 2%) 

appears unchanged in the urine. Most Cathinone is metabolized to norephedrine and is excreted 

in this form. The rate of inactivation is about the same as the rate of absorption, which limits the 

Cathinone blood levels attainable by chewing. Cathine has a slower onset of action, with a serum 

half-life in humans of about 3 hours. It is excreted unchanged in the urine within about 24 hours. 

When taking khat, large amounts of non-alcoholic drinks are consumed. There is pharmacologi- 

cal synergism with drinks containing methylxanthines (e.g. tea and cola), which therefore 

enhances the effects of khat (Cox & Rampes, 2003).  
 

Peak plasma levels of Cathinone are obtained 1.5 to 3.5 hours after the onset of chewing. 

Cathinone is detectable in plasma for up to 24 hours after khat consumption. The elimination 

half-life is 4.5 hours. The metabolism of cathinone is rapid (Magdum, 2011). 
 

2.1.8. Central Effects 
 

 The CNS2 stimulating effects are mainly because of the Cathinone content in the fresh leaves. 

Cathinone releases catecholamines (dopamine and noradrenaline) from presynaptic storage sites 

and has actions similar to that of amphetamines. It has also been postulated that, like 

amphetamine, Cathinone releases serotonin in the CNS (Magdum, 2011). 
 

 More specifically, the CNS effects of cathinone are thought to be because of the enhanced 

release of dopamines from the nerve terminals; the release of dopamine increases the activity of 

dopaminergic pathways and the effect of Cathinone is thought to be dose dependent on the 

release of dopamines (Magdum 2011, Stefan J, and Mathew B 2005). 
 

2.1.9. Peripheral Effects 
 

Cathinone has vasoconstrictor activity, increases blood pressure, and has positive ionotropic 

(increases myocardial contractility) and chronotropic actions i.e. effect on heart rate. Heavy khat 

use is implicated in increased incidences of hypertension and myocardial infarction. Constipation 

and urinary retention are thought to be the most common gastrointestinal effects (Magdum, 

2011, Al-Motarreb 2004). 

                                                
2 CNS= central nervous system 
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2.1.10. Psychoactive effect 
 

Khat chewing induces a state of euphoria and elation with feelings of increased alertness and 

arousal. This is followed by a stage of vivid discussions, loquacity, and an excited mood. 

Thinking is characterized by a flight of ideas. At the end of a khat session, the user may 

experience depressive mood, irritability, lethargy, anorexia, and difficulty in sleeping. On 

occasions, transient anxiety and depressive symptoms are also noted during or after khat 

sessions. Many khat chewers believe that it improves their sexual drive. Peak plasma levels of 

Cathinone are obtained 1.5 to 3.5 hours after the onset of chewing (Magdum, 2011). 

khat is chewed primarily for its stimulating effect. It generally makes people feel more energetic 

and alert although these effects may vary individually. It also enhances concentration and 

reduces hunger and fatigue. Khat may be used in indigenous medical systems as a remedy for 

such complaints as venereal disease, asthma, coughs, colds, fevers, headaches, and other lung 

diseases. Rarely is it used to prevent epidemics of pest and malaria (Hill 1965, UN 1956). 
 

The acute consumption of khat is associated with optimism, mild euphoria3, excitation, 

talkativeness, increased energy, and enhanced self-esteem (Brenneisen et al., 1990; Kalix, 1996). 

The half-life is about 4 h, depending on the amount of khat chewed. When the acute effects 

vanish, users experience feelings of depletion, depression, numbness, insomnia, lack of energy, 

and mental fatigue. 

 

2.1.11. Systemic effects 
Khat use affects cardiovascular, digestive, respiratory, endocrine, and genitor-urinary systems. 

The effects on the nervous system resemble those of amphetamine with differences being 

quantitative rather than qualitative (Sikiru and Babu, 2012). 
 

 According to Sikiru and Babu (2012), Cathinone effect appears to be a decrease in semen 

output, sperm count, motility and an increase in the number of abnormal sperms. It has been 

found that khat decreases fertility through this mechanism, which is reversible by withdrawal of 

its usage. Khat affects pregnant women by reducing maternal daily food intake and mean birth 

weight of the offspring. Low birth weight is a contributing risk factor for both prenatal and infant 
                                                
3 Euphoria is exaggerated sense of happiness and well being brought on by some drugs; popularly called a high. 
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mortality among khat chewers during pregnancy. It can affect fetal growth during pregnancy 

through placental insufficiency, which could be explained by the high blood pressure registered 

among these women. 
 

In addition, according to Sikiru and Babu (2012), a common effect of khat use is insomnia, a 

condition that the users sometimes try to overcome with sedatives or alcohol. Moreover, it has a 

pronounced anorectic effect. In clinical terms, khat can be said to induce a state of mild euphoria 

and excitement, often accompanied by loquacity or even logorrhea. In some cases it can progress 

to a stage of hypomania. Most reports are of cases of psychosis and suggest a low incidence. 

Effects are dose-related. khat is considered to precipitates a psychotic illness in those who are 

already predisposed. Khat may induce “Moderate but often persistent psychic dependence” the 

withdrawal symptoms after prolonged usage seem to be limited. Intoxication with khat is self-

limiting, but chronic consumption can lead to impairment of mental health, possibly contributing 

to personality disorders and ‘mental deterioration. CNS tolerance is not usual in khat users 

probably due to the physical limits on the amount that can be chewed. Mydriasis occurs as a 

sympathomimetic effect of khat, which also induce hyperthermia and causes dryness of the 

mouth. Khat induces a fall in average and maximum urine flow rate in healthy men. The urinary 

effects are probably mediated through stimulation of alpha adrenergic receptors by cathinone. 

This is indicated by the complete blockage of this effect by indoramin, a selective antagonist of 

alpha adrenergic receptors. 
 

Chronic daily use of khat is associated with increased blood pressure, development of 

gastrointestinal tract problems, cytotoxic effects on liver and kidneys, and keratotic lesions at the 

side of chewing (Al-Habori, 2005).  

2.1.12 Respiratory effects 
 

Freund-Michel et al., (2008), reported that  cathinone presynaptically inhibits acetylcholine 

release from airway parasympathetic nerves through activation of both α 2 and 5 

hydoxytryptamine 7 presynaptic receptors that may contribute to the beneficial effects of khat 

that have been traditionally reported in airway diseases. 

 According to Yohannes Mengiste Sewiye (2008), khat chewing increases FVC, FEV1, FEV%, 

PEFR, FEF25%-75%. 
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2.2. Conceptual framework of the study  
 

Khat is chewed mainly for its stimulating effect. The major stimulating component of khat is 

cathinone, which is a Schedule I substance. The other major component is cathine which is 

classified as Schedule IV substance (DEA, 2011). 
 

 Khat has a high potential for abuse, no currently accepted medical use in treatment. In addition 

to its central effects it has diverse adverse systemic effects on the body. Moreover, the effect of 

khat is becoming worldwide concern particularly in the khat producing countries, mainly 

because of the arguments in the scientific community and the economic, social, psychological, 

and the physical influence on human there is a confusion whether khat should be legal or not.  
 

This study focused on the acute effect of khat ingestion on pulmonary function and oxygen 

saturation in human. In addition khat ingestion can have an effect on other body systems, which 

are not included in this study and not well studied. Its effects in metabolism, the sensory and 

motor physiology, studies showing a causal relationship between khat chewing and 

cerebrovascular accidents etc are areas of study of the effects of khat to mention a few.   
 

The lungs basically have just two primary functions. That is to transfer oxygen from the air we 

breathe into the blood, and to eliminate carbon dioxide from the body. The lungs function is vital 

for all metabolic processes and for the sustenance of life. Tests which measure how well the 

lungs are performing these functions include pulmonary function studies, arterial blood gases, 

specific blood tests, and chest x- rays etc are thus indispensable. 
 

Testing the proper functioning of the lungs through pulmonary function tests that the efficiency 

in ventilation (breathing), and oxygen hemoglobin saturation tests that check how well 

“saturated” the blood is with oxygen. More specifically, the oximeter reflects how well saturated 

the Hemoglobin is with oxygen. Therefore, the PFT and pulse oximetry tests can be used as 

important means to assess the functioning of the respiratory system. 
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2.3. Statement of the problem 
 

The improved roads and air transport have allowed a much wider distribution of khat. Thus, the 

ease of accessibility to the users (markets) makes it available everywhere for everyone. It has 

remained a major area of dispute whether the use and distribution of khat be legal or not. It is 

prohibited in countries like USA, Canada, France, Switzerland and Sweden while it is not illegal 

in Ethiopia, Kenya, Somalia, Zimbabwe, Tanzania, Uganda, Malawi, South Africa, UK4and 

Netherlands as well as Yemen. In some other Countries like Saudi Arabia the penalties are 

equivalent to those for opium or cannabis for any one that carries or uses it. 
 

The study of its socio-economic effect, pharmacological effect, chronic and acute effects on 

physiological systems of the body is a foundation for the understanding of the effect of the 

plant’s active constituents on human being. These studies can lead to the better solutions 

internationally and to the better wellbeing, increased health and productivity of mankind. 
 

Among the various study areas of the effect of khat on humans the socio-economic effect have 

been studied in Yemen, Somalia, and other east African countries and communities in England 

(Giannini et al, 1986, Kalix & Khan 1984, Elmi, 1983,), Furthermore the Chronic effects of khat 

including its pharmacological and chemical effects have been investigated ( Colzato et al., 2011). 
 

This study will show the acute effects of khat on pulmonary functions and oxygen saturation in 

healthy adult Ethiopians 

 

 

 

 

 

 

 

 

 

 

                                                
4 UK implemented a law in 2014 that banned khat. 
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2.4. Significance of the study 
 

 

Studying the effects of khat is becoming an important area of concern because of its rapid 

widespread of use in the khat producing countries in general and Ethiopia in particular.  
 

This study will thus contribute additional knowledge on the effects of khat on the respiratory 

system functions in healthy adults. 
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3. OBJECTIVES OF THE STUDY 
 
3.1.  General objective 

 

 To assess the acute effect of khat ingestion on pulmonary function and oxygen 

saturation. 
 

3.2.  SPECIFIC OBJECTIVES 
 

 The following are the specific objectives of the study. 

1. To investigate the pulmonary mechanic measurement (FVC, FEV1, FEV2, 

FEV1%, MVV) changes following khat ingestion. 

2. To evaluate normal respiratory rates (Ventilation rate) and TV changes at rest 

after khat ingestion. 

3. To investigate the oxygen saturation changes of arterial blood after ingestion of 

khat. 
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4. METHODOLOGY 
 

4.1. Materials 
 

4.1.1. Study Area 
 
This experimental study was conducted in Addis Ababa in Bole sub city, on 20 healthy adults 
recruited from different areas of Addis Ababa. 
 

4.1.2. Study subjects and targets 
 

The study subjects were those that fulfilled all the required entry criteria. Those that failed to 

fulfill even one criterion were excluded. The subjects were those who were assured to fulfill all 

the entry criteria. Only these participants were selected to be sure that they fulfill the entry 

criteria. 
 

4.1.3. Inclusion criteria 
 

Both sexes between the ages of 20-40 years who were non smoker, and occasional Khat chewer, 

with no medication shortly before experiment, no past history of treatment with anti TB 

medication for open pulmonary tuberculosis, and those with no history of chronic obstructive 

pulmonary disease (COPD) were included in this study. 
 

        4.1.4 Exclusion criteria 
 

 Those who do not fulfill the inclusion criteria. Pregnant women in their second or third trimester 

(Gestational age 20 weeks and above). In addition, those who were not willing to avoid using 

substances like coke, coffee, tea etc. that have synergetic effects with khat, and chronic regular 

khat chewers were excluded. 
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4.1.5. Study equipment 
 

           4.1.5.1 Biopac MP 35 acquisition unit and its accessories 
 
The Biopac student lab pro includes both hardware and software for the acquisition and analysis 

of life science data. It can also be used for data acquisition, analysis, storage and reporting and 

retrieval. It can be used to measure respiratory cycles, lung volumes and capacities among many 

others. 
 

       4.1.5.2. Pulse Oximeter   
     
Pocket size digital Pulse Oxymeter was used to measure SaO2. 
 

       4.1.5.3. Questionnaire 
 

Questionnaires were used to obtain anthropometric data and demographic characteristics. 
 

4.2. Methods 
 

4.2.1. Study design and procedure 
 

This study was conducted from November to December 2013. During these period PFTs were 

taken on 2-3 participants on weekly basis. Each participant was allowed to rest about 30 minutes 

before the test. The experimental procedure was demonstrated and instructed to practice the 

breathing maneuver before the experimental study was started. Appendix I shows the 

experimental procedures and methods of recording of the pulmonary function parameters. Each 

participant was given 250 gm of fresh “Aweday” Khat leaves to chew over a period of two 

hours. 
 

All measurements were obtained under the same conditions, including same procedure and 

instrument, under the supervision of the investigator, before and after chewing khat in the 

afternoon after 2:00 pm. 
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4.2.2. Sample size and sampling technique 
 
 

Healthy adults who fulfill the eligibility criteria were selected and examined. Those that fulfilled 

the entry criteria and volunteer to participate in the study were included. 

 Questionner was used to have the demographic record of the participants.  
 

4.2.2.1. Sample size 
 

Since this study is experimental study the investigator conveniently selected 20 study subjects.  
 

          4.2.2.2 Sampling Technique 
 

The sample was drawn from permanent residents of Addis Ababa, who volunteered to participate 

in this study. Participants were recruited by word of mouth.  
 

Participants were asked to refrain from taking any drug for at least 24 h before the test, not to 

consume alcohol on the night before the experimental session, and to have a normal night rest. 

Each examination was performed after an appointment of at least one week. 
 

All participants were instructed not to drink coca, tea, and coffee that have synergistic effect of 

stimulation. Thus, the synergism of the acute effect of stimulation was excluded that khat 

chewers usually do, to get maximum stimulation. Two liters of packed (bottled) water was 

supplied for all. Khat users (chewers) usually normally drink water if not soft drinks or coffee or 

tea.  According to Kalix (1987), Khat use causes dryness of the mouth, which explains the large 

quantity of water or other beverages consumed during the khat session. All measurements were 

taken in a relaxed and sitting position. 
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   4.2.3 Plant material preparation 
 

“Aweday”5  type Khat leaves were purchased from various local markets in Addis Ababa.A 

survey of the different types of khat in the market was conducted and found that the different 

types of khat were different depending on the area they grew up, the season, and availability of 

water. Jager AD et al., (1994), reported that demand for and the price of the khat plant varies 

with the soil and climate in which it grows. Aweday was reported to be stronger than the others 

by the consumers (users) and was the most expensive in the local market in Addis Ababa. The 

name of the khat in the market in Addis Ababa is given according to the place where the khat 

comes from. The Khat bundles usually arrive Addis Ababa a few hours after harvest and 

transportation from the farm. The packaging in plastic bags or wrapping in banana leaves were 

understood to retain the Khat moisture and freshness. A bunch of Awadaay khat worth Eth. Birr 

130 to 140 then is estimated to be equivalent to about 250gm (edible part).  

 
 

4.2.4 Ethical consideration 
 

 The study was carried out after it was ethically cleared from the department of physiology. 

Written consent was obtained from the study participants before they were put to test, after 

having explained the purpose of the study and potential harm while performing the procedures, 

to the participants of the study. Privacy and confidentiality was maintained. Measures were 

taken to ensure the respect, dignity and freedom of each individual participating in the study. 
 

       4.2.5 Data Quality and quality assurance: The data was collected carefully and the 

measurement tools were standardized (calibrated) before each measurement. 
 

     4.2.6 Data collection 
 

The data were collected by the investigator. The objectives of the study were explained to all 

participants of the study and a written informed consent was obtained from each participant 

before starting the measurement. 
 

                                                
5 Aweday khat comes from a place called Aweday in East Hararge zone, in Eastern Ethiopia. 
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     4.2.7 Anthropometric measurements 
 

Height of the study subjects was measured using a height scale in standing position and weight 

of the study subjects was also measured using a weight scale in kilogram with light clothing 

during the time of data collection. 
 

4.2.8. Measurements of respiratory variables 
 

        4.2.8.1. Pulmonary function test 
 

 The pulmonary function tests were carried out on subjects using a Biopac MP 35 and its 

accessorries.  PFT was performed by using a flow sensing and mechanosensitive  transducers  of 

the Biopac  and its accessories to measure FVC, FEV1, FEV2, FEV1%, MVV, Tidal volume, 

Normal respiratory rate. The subjects were allowed to seat and rest for about 30 minutes before 

performing the measurement. Then, the procedure was demonstrated to each of the subjects and 

made to practice for a couple of minutes. Instruction was also given on correct posture and 

position. Subjects were instructed to perform the maneuvers and FVC, FEV1, FEV2, FEV1%, 

MVV, VT, and NRR were recorded. All measurements were taken in a relaxed and sitting 

position. 
 

4.2.8.2. Pulse Oxymetry (Arterial Hemoglobin Oxygen Saturation) 
 

The oxygen saturation of hemoglobin in arterial blood was measured using NELLCOR-180 

pulse oxymeter. The index finger was used to determine the oxygen saturation on pulse at rest. 

The hemoglobin oxygen saturation measurements were taken after assessing any barriers such as 

nail varnish (nail polish), nicotine staining, or dirt, and making sure that the probe sensor is 

detecting the pulse and that it corresponds to the subjects pulse. The reading that is most 

displayed or the average of the most displayed numbers in a five minute time was considered. 
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4.2.9. Methods of data analysis 
 

Both quantitative and qualitative data analysis techniques were employed from the collected 

data. All the statistical analyses were performed by using SPSS package version 19 program and 

excel. Descriptive data analysis was expressed as mean and standard deviation (SD), and 

percentage.  P-value of 0.05 and less was used as the level of statistical significance. A paired 

sample t-test was used when analyzing mean differences between the two results measured 

before and after chewing khat. 
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                                  5. RESULTS 
 

5.1. Demographic characteristics of Study subjects 
 

 The mean frequency of chewing was 1.5 times per month. The maximum duration since they 

started chewing was less than five years. The mean and standard deviation of anthropometric 

measurements for Study participants are presented in table 5.1. 

  
 
  Table 5.1: Anthropometric measurements of study subjects 
 
Parameter 

 
(Mean ± SD) 

 
Age(year) 
Height(cm) 
Weight(Kg) 
BMI(Kg/m2) 

 
27.05 ± 4.56 
171.30±6.68 
69.05±12.59 
23.55±3.5 

 SD = Standard Deviation, BMI = Body Mass Index. 
 
 
5.2. Khat effect on FVC, FEV1, FEV2, FEV1%, MVV, NRR, TV. 
 

 The pulmonary function variables FVC, FEV1, FEV2, FEV1%, TV, RR and MVV were 
considered for analysis in this study. As shown in table 5.2, all the mean values of the pulmonary 

functions test, FVC, FEV1, FEV2, FEV1%, and MVV before chewing were significantly less 

than the measurements after chewing. There were no statistically significant differences in TV 

and RR before and after chewing chat.  
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Table 5.2: Comparison of mean values of Lung Function Parameters (Mean ± SD). 
 
 
Variable Pre(Mean ± SD) Post(Mean ± SD) P-value 

TV(ml) 591.85±64.12 563.90 ±58.75 0.065 

FVC(L) 3.1955 ±.39 3.78 ±.43 0.000* 

FEV1(L/sec) 2.67 ±.31 3.36 ±.39 0.000* 

FEV2(L/sec) 2.99 ±.36 3.6329  ±.41 0.000* 

FEV1% 83.40 ±1.77 89.0015 ±3.39 0.000* 

MVV(L/m) 154.79 ±15.54 164.88 ±14.25 0.001* 

RR(bpm) 15.75 ±2.24 15.6198 ±2.14 0.543 

             L/m =Litre per minute, L=Litre, L/sec= Litre per second, ml= milliliter, bpm= breathe6 per minute. 
 
NB: Values (numbers) marked with * (asterisk) are those that are statistically significant at      
P<0.05. 
 

5.2.1 Khat effect on MVV. 
 Figure 5.1 shows the value of MVV of each participant before and after chewing khat. As 

shown in the figure, MVV showed statistically significant increase after khat ingestion. 

 

            
 
Figure 5.1.  MVV expressed in liter per minute. 
 

                                                
6 One breathe (also called ventilation in organisms with lungs) includes one inhalation and one exhalation. 
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5.2.2 Khat effect on FVC. 
 Figure 5.2 shows the FVC values of each participant before and after chewing khat. As shown in 

the figure, FVC showed statistically significant increase after khat ingestion. 

 

             
 
Figure 5.2 FVC expressed in liters. 
 
5.2.3 Khat effect on FEV1 and FEV2. 
 
Figure 5.3 shows the FEV1and FEV2 values of each participant before and after chewing khat. 

As shown in the figure, FEV1 and FEV2 showed statistically significant increase after khat 

ingestion. 

               
 
Figure 5.3. Timed lung volumes (FEV1 and FEV2) expressed in liters. 
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5.2.4 Khat effect on FEV1%. 
 
The measurement of mean values of FEV1% of the study participants were increased 
significantly after chewing khat. Figure 5.4  
 
 

         
 
Figure 5.4. FEV1%. 
 
5.2.5 Khat effect on TV. 
 
 Figure 5.5 shows the mean value of TV before and after chewing khat. As shown in the figure 
there was no change after khat chewing. 
 

              
 
 
Figure 5.5. TV expressed in milliliter. 
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5.2.6 Khat effect on RR. 
 
The mean RR changes were not statistically significant compared to the results before khat 
ingestion in the study participants. Figure 5.6 
 

              
 
Figure 5.6. RR expressed in breathes per minute. 
 
 
 
 

5.3. Oxygen Hemoglobin Saturation Measurements 
 
There was no significant effect of khat on SaO2 as shown in Table 5.3. 

 

Table 5.3 Oxygen hemoglobin saturation measurements of the study subjects.  
 

Variable Pre(Mean ± SD) Post(Mean ± SD) P-value 
 
SaO2 

 
95.88 ± 4.625 

 
96.50± 2.090 

 
0.398 

 
                      SaO2 = Oxygen hemoglobin saturation 
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5.3.1 Khat effect on SaO2. 
 
 The mean values of SaO2 did not show statistically significant change after ingestion of khat in 

the study participants. Figure 5.7 

 

             
 
Figure 5.7. SaO2 expressed in percentage. 
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6. DISCUSSION 
The mean value of each parameter in this experiment conducted after chewing khat were 

compared to the results of the mean values of the same person (subject) before chewing khat. 

The measurements obtained before chewing khat were used as reference values for the 

measurement after chewing to assess cause and effect relationship.  
 

The present study shows that khat affects pulmonary function by increasing FVC, FEV1, FEV2, 

FEV1%, and MVV. However, no effect of khat on VT, NRR, and SaO2 could be recorded. 
 

This finding is consistent with a study conducted by Yohannes Mengiste Sewiye (2008), who 

reported that the lung function test measurements of FVC, FEV1, were increased in the post-test7 

results compared to the pre-test8 values (P<0.001).  The mean value of the post-test FEV1% 

showed significant increment in about 70% of the study subjects after khat ingestion. 
 

The increment in the results of the present study in FVC, FEV1, FEV2, FEV1%, MVV may 

show the effect of the active ingredients of khat on the motor system activity that would increase 

in the activity of the voluntary respiratory muscles and/or in the respiratory muscles themselves 

that would probably increase the ability of the muscles to respond to the stimulation by the motor 

nerve.   
 

According to Chang et al., (2002), in cardiac muscle the higher the stimulation rate, the stronger 

the contraction forces. The mechanism underlying this process was reported to be an enhanced 

Ca++ membrane influx. The increased stimulation rate may be the cause for the stronger 

contractions of the respiratory muscles like the cardiac muscle. 
 

 In addition, the increment in FVC, FEV1, FEV2, FEV1%, and MVV may be associated with the 

potency of Cathinone to release dopamine in the striatum and nucleus accumbens or it may be 

associated with the potency of Cathinone to stimulate the respiratory center selectively. 

According to Dhaifalah and santavy (2004), khat stimulates the respiratory center and 

bronchodilation, which can explain the feeling of comfort for asthmatic users. 
 

In human and guinea-pig trachea, Cathinone inhibited contractions induced via parasympathetic 

nerve electrical stimulation. This was attributed to inhibition of transmitter (acetylcholine) 
                                                
7 Post-test=the measurement taken after the study subject chewed khat. 
8 Pre-test= the measurement taken before the study subject chewed khat. 



26 
 

release from parasympathetic nerves innervating the airway at presynaptic α2-adrenoceptors and 

5-HT7 receptors (Freund-Michel et al., 2008). Thus, an inhibitory effect on bronchospasm due to 

parasympathetic nerve activity in the airways may explain the historical benefits of khat in 

respiratory diseases like asthma. 
 

The effect of khat may be limited to inhibiting contractions induced by parasympathetic nerve 

stimulation and not to significant sympathetic bronchodilatation  in the airways or this effect may 

be masked due to a decrease in other lung function parameters that have similar effects with that 

of the bronchodilation in the normal lungs at rest. 
 

cathinone has been shown to facilitate the electrically induced constriction of isolated rabbit 

pulmonary arteries (Knoll, 1979), suggesting that the drug is capable of influencing vascular 

tone. 
 

Even though the empirical connection between the pulmonary function control functions and 

khat use is considerable, the causal relation between the two may not be straightforward. The 

prominent causative effect may be indirect and central in origin through the central nervous 

system.  
 

No statistically significant difference for VT (P<0.065)), NRR (P<0.543), and SaO2 (P<0.398 

between pre-test and post-test mean value results were found in the current study. Therefore, no 

direct causal relationship can be established between khat chewing and acute changes in 

respiratory rate (ventilation rate), tidal volume, and blood oxygen saturation in the current study.  
 

No published work was found relating the effect of khat chewing on VT, NRR, and SaO2. In the 

current study,  had the effect of khat chewing been significant on the bronchoconstriction or 

bronchodilation  in normal healthy lungs at rest it would have resulted in statistically significant 

changes in VT, NRR (VR),and /or SaO2.  
 

 According to Al-Motarreb et al., (2002), khat increases the desire for active tobacco smoking 

and is associated with passive smoking. In addition, some people also smoke a common water-

pipe that might increase the chance of spreading tuberculosis, indirectly affecting the respiratory 

system (ACMD9 UK10 report, 2013). One of the challenges the investigator faced during the 

                                                
9 ACMD=  Advisory Council on the Misuse of Drugs 
10 UK=United Kingdom 
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investigation in this study was to get nonsmoker chewer. Especially the ladies that chew were 

smokers. 
 

 In the current study the acute effect observed in humans after chewing khat on the pulmonary 

function indices FVC, FEV1, FEV2, FEV1%, MVV are not to be accounted by single 

component though the effects appear to be explained satisfactorily by the action of Cathinone 

and to lesser extent cathine and other alkaloids contribute to the overall acute effect. 
 

In the central nervous system, khat amines were found to induce dopamine release from 

dopaminergic neurons and serotonin (5-HT) in a dose-dependent manner (Glennon and 

Leibowitz, 1982).  
 

Cathinone increases levels of dopamine (DA) and norepinerphrine in the brain by acting on the 

cathecholaminergic synapses, delaying the reuptake and/or enhancing the release of those 

neurotransmitters (Wagner et al., 1982; Patel, 2000). In peripheral nerves, khat amines induce 

release of nor-epinephrine from its storage sites leading to facilitation of sympathomimetic 

effects (Kalix and Braenden, 1985). 
 

Freund-Michel et al., (2008), reported that cathinone modulates the cholinergic control of the 

tracheal smooth muscle through concomitant activation of α2 adrenergic and 5-HT7 presynaptic 

receptors and inhibition of ACh release from parasympathetic nerves innervating the airways. 

Cathinone acts presynaptically to inhibit cholinergic contractions of the tracheal smooth muscle. 

Cathinone presynaptically inhibits acetylcholine release from airway parasympathetic nerves 

through activation of both α2 and 5-hydoxytryptamine 7 presynaptic receptors.  
 

 The increase in FVC, FEV1, FEV2, FEV1%, MVV that needed respiratory efforts and the 

absence of statistically significant change in VR (NRR), VT, and SaO2 that needed no effort are 

contrasting. This could possibly explain the significant increase in the effort (force) of the 

voluntary effecter respiratory muscles after chewing khat. The cause may not be with the 

changes within the lungs.  
 

Enatnesh Essa (2014), reported higher force increment after khat consumption in the muscles. 

This supports the assumption that the increase in the force of the respiratory muscles was the 

most prominent change after khat ingestion.   
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The effect of somatic nervous system may be more prominent and significant over the effect of 

autonomic nervous system in the current study. But the potential of the lungs to respond to the 

respiratory effort might have increased as result of the acute effect of khat on the performance of 

the respiratory muscles’ strength, the compliance of the lung and thorax, airway resistance, and 

neural control mechanisms. According to Galkin & Mironychev (1964), there is an exaggerated 

cardiovascular response to physical effort while under the effect of khat . Similarly the increase 

in response may work in the respiratory system in response to physical effort. 
 

The acute and chronic effects of khat chewing may be different because of the effect of 

adaptation and down regulation of receptors and a resultant toxicity. 
 

From the current study no significant harm related to the acute effect of respiratory system can 

be drawn in respect to the proper ventilation, or any other change related to oxygen supply to the 

blood circulation. This means the integrity of the airway system to transport air to and from the 

lungs, a properly functioning alveolar system in the lungs to oxygenate venous blood and to 

remove carbon dioxide from the blood in the normal functioning respiratory system at rest had 

not shown significant change as a result of the acute effect of khat ingestion. 
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7. CONCLUSIONS 
The following can be concluded from the current study; 

 Khat increases the pulmonary function indices mean values of FVC, FEV1, FEV2, 

FEV1%, and MVV. Khat increases respiratory effort and/or an increase in the response 

of the respiratory system to the respiratory effort. 

 

 Khat does not affect the ventilation rate and volume in the normal breaths at rest as a 

result of its acute effects.  

 
 Khat does not alter the oxygen supply to the blood or the property in the hemoglobin and 

oxygen combinations. Any change in oxygen supply to the blood or the property in the 

hemoglobin and oxygen combinations would have changed the arterial SaO2 results. 
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8. RECOMMENDATIONS 
 There is also a need to identify the causative factor(s) arising from the khat, since khat 

contains many component substances in it. 

 Multidisciplinary research studies may be needed to support more comprehensive 

evaluation of the observed effect at molecular level. 

 Further studies are needed to draw more systematic scientific conclusions. 

 The long term effects of khat on the stability of the alveoli, removal of inhaled particles, 

may be of important direction and concern of future research on the pulmonary function 

to be addressed. 
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9. LIMITATIONS 
The investigator faced the following challenges during the data collection and analysis of the 

data collected: 

 There was difficulty in finding participants that chew rarely (naive volunteers) while 

nonsmokers.  

 Social difficulties in finding female participants. Only one female participant was 

included in the study. 

 Sufficient literature was not found that worked and looked in depth on the effect of khat 

on the pulmonary function in human.  

 Financial constraint. 
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                                         Appendices 

 
  Appendix – I: Respiratory function measurements 
 

RESPIRATORY CYCLE 
 

    1. BIOPAC respiratory transducer SS5LB 

    2. Computer system 

    3. BIOPAC student lab 3.7 

    4. BIOPAC acquisition unit MP35 

    5. BIOPAC wall transformer (AC100A)   

    6. BIOPAC USB cable (USB1W)      

4.3.3.2. Pulmonary function 1 

     1. BIOPAC Airflow Transducer (SS11LA) 

     2. BIOPAC Bacteriological filter (AFT1) 

     3. BIOPAC Disposable Mouthpiece (AFT2) 

     4. BIOPAC Nose Clip (AFT3) 

     5. BIOPAC 0.6 Liter (AFT6) calibration syringe 

     6. Computer system 

     7. BIOPAC Student Lab 3.7.1 

     8. BIOPAC acquisition unit (MP35) 

     9. BIOPAC wall transformer (AC100A) 

    10. BIOPAC USB cable (USB1W) 

4.3.3.3 Pulmonary function 2 

     1. BIOPAC Airflow Transducer (SS11LA) 

     2. BIOPAC Bacteriological filter (AFT1) 

     3. BIOPAC Disposable Mouthpiece (AFT2) 

     4. BIOPAC Nose Clip (AFT3) 

     5. BIOPAC 0.6 Liter (AFT6) calibration syringe 

     6. Computer system 

     7. BIOPAC Student Lab 3.7.1 
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     8. BIOPAC acquisition unit (MP35) 

     9. BIOPAC wall transformer (AC100A) 

    10. BIOPAC USB cable (USB1W) 

 

 

                                                             METHODS 
 

 

                                                            RESPIRATORY CYCLE 
 

  FAST TRACK SET UP 
 

1. Turn the computer on. 

2. Make sure the BIOPAC MP35 unit is turned off. 

3. Plug the equipment in as follows: SS5LB- CH1. 

4. Turn the MP35 Data Acquisition unit on. 

5. Attach the respiratory transducer (SS5LB) to the subject. 

6. Start the BIOPAC student lab program. 

7. Choose lesson 8 (L08-Resp-1). 

8. Type in filename. 

9. Click ok. 

 

                                                                   CALIBRATION 

 

The calibration procedure establishes the hardware’s internal parameters (such as gain, off set, 

and scaling) and is critical for optimum performance. 

FAST TRACK CALIBRATION 
 

1. Subject should sit in a relaxed state, breathing normally. 

2. Click calibrate 

3. Wait two seconds, then breathe deeply for 1 cycle, then breathe normally. 

4. Wait for the calibration to stop. 
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5. Check the calibration data. 

If correct proceed to the data recording section, if not Redo Calibration. 

 

                                   RECORDING LESSON DATA 
 

FAST TRACK RECORDING 

1. Prepare for the recording and have the subject sit down and relax. 

2. Click Record.  S1 

3. Record for 15 seconds. 

4. Click Suspend. 

5. Review the data on the screen. If correct, go to step 6.If incorrect, click Redo. 

6. Click Resume. S2 

7. Subject hyperventilates for 30 seconds,then recovers from hyperventilation for 30 

seconds. 

         Stop the procedure if the subject starts to feel sick or excessively dizzy. 

8. Click Suspend. 

9. Review the data on the screen. 

If correct, and more segments are required, go to step 10.If incorrect click Redo. 

10. Click Resume. 

11. Subject hypoventilates for 30 seconds,the recovers from hypoventilation for 30 seconds.       

Stop the procedure if the subject starts to feel sick or excessively dizzy. 

12. Click Suspend. 

13. Review the data on the screen. If correct, done recording, if not click Redo. 
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PULMONARY FUNCTION 1 
 

A. Set up  
 

FAST TRACK SET UP 
 

1. Turn your computer on. 

2. Make sure the BIOPAC MP35 unit is turned off. 

3. Plug the airflow transducer (SS11LA) into channel 1. 

4. Turn on the MP35 Data Acquisition unit. 

5. Place a filter on to the end of the calibration syringe. 

6. Insert the calibration syringe/Filter Assembly into the airflow transducer. Always insert 

on the side labeled ‘’Inlet’’ 

7. Start the BIOPAC student Lab program 

8. Choose Lesson 12 (L12-LUNG-1) 

9. Type in filename. 

10. Click ok. 
 

B. CALIBRATION 
 

The calibration procedure establishes the hardware’s internal parameters (such as gain, off 

set, and scaling) and is critical for optimum performance. 
 

FAST TRACK CALIBRATION 
 

1. Pull the calibration syringe plunger all the way out and hold the calibration syringe/Filter 

Assembly upright. 

2. Click Calibrate. 

3. Prepare for the second calibration stage. 

4. Click Yes after reading the alert box. 

5. Cycle the syringe plunger in and out completely 5 times (10 strokes) 

6. Click End calibration. 
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7. Check your calibration data. If correct, go to the data recording section. If incorrect Redo 

calibration. 

 

C. RECORDING LESSON DATA 
 

FAST TRACK RECORING 
 

1. Optional: validate calibration. 

2. Prepare for the recording. Subject must be relaxed to obtain accurate measures. 

3. Insert a clean mouthpiece (and filter if applicable) into the air flow transducer. 

4. Subject should place his/her personal nose clip on nose. 

5. Breathe normally for 20 seconds through the airflow transducer before clicking record. 

6. Click Record 

A) Breathe normally for 5 breaths. 

B) Inhale as deeply as you can. 

C) Exhale as deeply as you can. 

D) Breathe normally for 5 breaths. 

7. Click Stop. 

8. Review the data on the screen. If correct, go to step 7. If incorrect, click Redo. 

9. Click Done. 

 

PULMONARY FUNCTION II 
 

A. Set up  

Fast Track set up 

1. Turn your computer on. 

2. Make sure the BIOPACMP35 unit is turned OFF. 

3. Plug the airflow transducer (SS11LA) into channel 1. 

4. Turn on the MP35 Data Acquisition unit. 

5. Place a filter on to the end of the calibration syringe. 

6. Insert the calibration syringe/Filter Assembly into the airflow transducer. 
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7. Start the BIOPAC student lab program. 

8. Choose Lesson 13 (L13-LUNG-2). 

9. Type in your filename. 

10. Click Ok. 
 

CALIBRATION 
 

FAST TRACK CALIBRATION 
 

1. Pull the calibration syringe plunger all the way out and hold the calibration syringe/Filter 

Assembly upright. 

2. Click Calibrate. 

3. Prepare for the second calibration stage. 

4. Click Yes after reading the alert box. 

5. Cycle the syringe plunger in and out completely 5 times (10 strokes) 

6. Click End calibration. 

7. Check your calibration data. If correct, go to the data recording section. If incorrect Redo 

calibration. 

 

RECORDING LESSON DATA 
 

FAST TRACK RECORDING 
 

1. Prepare for the recording 

2. Insert a clean mouthpiece and filter into the airflow transducer. 

3. Have the subject apply a personal nose clip, sit upright,and begin breathing through the 

airflow transducer. 

4. Click on record.S1 

5. Perform the following procedure: 

a) Breathe normally for 3 cycles 

b) Inhale as deeply as you can, then hold your breath for just an instant. 

c) Exhale as completely as you can. 
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d) Breathe normally for 3 more cycles. 

6. Click on Stop. 

7. Review the data on the screen. If correct, go to step 8. If incorrect, click on Redo. 

8. Use the I-beam cursor to select the area of maximal exhale (must be at least 3 seconds 

long). 

9. Click on Setup FEV. 

10. Review the data on the screen. If correct, go to step 11. If incorrect, Redo. 

11. Click on Begin MVV. 

12. Place a noseclip on and begin breathing through the airflow transducer. 

13. Click on Record MVV. 

14. Perform the following procedure: 

a) Breathe normally into the airflow transducer for 5 cycles. 

b) Breathe quickly and deeply for 12-15 seconds. (Stop if the subject starts to feel sick 

or excessively dizzy.) 

c) Breathe normally again and continue for 5 more cycles. 

15. Click on Stop. 

16. Review the data on the screen. If correct, go to step 17.if incorrect, click on Redo. (If you 

press Redo the data you have just recorded will be erased. 

17. Click on DONE. 

After you press done, your data will automatically be saved in the “Data Files” folder on your 

hard drive. 
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Appendix- II: information to the study participants about the study 
 

Purpose 
 

The objective of this study is to assess the acute effect of khat ingestion on pulmonary function 

and oxygen saturation. 
 

Voluntary Participation: 
 

Your participation in this study is voluntary. It is up to you to decide whether or not to take part 

in this study. If you do decide to take part in this study, you will be asked to sign a consent form. 

You can withdraw at any time and without giving a reason. This will not affect the relationship 

you have with the researcher. What we expect from you is to be willing to fill questionnaire, 

answer interviews if necessary, and take pulmonary function test, and pulse oximeter test.  
 

Risks 
 

The risks of this study are minimal.  
 

Benefits 
 

 The information obtained from this study may contribute to the awareness and knowledge about 

the acute effect of khat on pulmonary function and oxygen saturation, and indirectly to the 

appropriate health care services, policies and treatment from the concerned bodies. 
 

Confidentiality 
 

Participant data will be kept confidential. Every effort will be made by the researcher to preserve 

your confidentiality. 
 

 

 

 

 

 

 

 

Sharing the Result 
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After analysis of the data, we will present the result of the study to the responsible bodies. The 

report will not bear any information about you because we use code to disseminate the results to 

concerned bodies and for the purpose of publication. 
 

Right to Refuse 
 

Since your participation in this study is entirely on voluntary basis, you can withdraw at any 

time.  
 

Contact Address 
 

If you have any question or concern about the research or any related matters, please you can 

Contact Guesh Meressa at any time using the following address. 

GUESH MERESSA, Addis Ababa University, school of Medicine, Department of Medical 

Physiology. 

Cell Phone: +251914408627 

Email: gueshmwt@yahoo.com 

Addis Ababa, Ethiopia 
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Appendix – III: Informed Consent Form 
I am willing to take part in the study called THE ACUTE EFFECT OF KHAT INGESTION 

ON PULMONARY FUNCTION AND ARTERIAL BLOOD OXYGEN SATURATION. I 

understand that Mr.  Guesh Meressa from Addis Ababa University college of Health Science, 

Department of Medical Physiology is investigating the acute effect of khat ingestion on 

pulmonary function and oxygen saturation.  

 By signing this consent form, I confirm that I have read and understood the information and 

have had the opportunity to ask questions. I understand that my participation in this study is 

voluntary and that I am free to withdraw at any time, without giving a reason and without cost. I 

understand that I will be given a copy of this consent form. I voluntarily agree to take part in this 

study. 

I have read and understand the explanation provided to me with a clear language. I have had all 

my questions answered to my satisfaction, and I voluntarily agree to participate in this study. I 

have been given a copy of this consent form. 

 

Name of the participant……………………………………… 

Code  number of the Participant ………………………….. 

Signature of the Participant ………………………………… 

Age: _______________ 

Name of the Investigator……………………………………… 

Investigators Signature………………………. 

Date: ……………………………………… 
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Appendix –IV: በአማርኛ የተዘጋጀ የተሳታፊዎች ፈቃደኝነት የስምምነት ማረጋገጫ ቅፅ 

እኔ ስሜ ከዚህ በታች የተገለጸው የዚህ ጥናት ተሳታፊ የዚህን ጥናት ዓላማና የሚያስከትለውን የጎንዮሽ ጉዳት 

በመረዳትና በማንኛውም ጊዜ ካልፈለኩኝ ከጥናቱ ራሴን ማግለል እንደምችል መስማማቴን አረጋግጣለሁኝ፣ 

እኔ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ከዚህ በኋላ ፍቃዴን ለአቶ ጉዕሽ መረሳ በጥናቱ ውስጥ ለመሳተፍ 
ሰጥቻለሁኝ፣ስለጥናቱ አስፈላጊውን መረጃ በሚገባኝ ቋንቋ ተሰጥቶኛል፣እንዲሁም በማንኛውም ጊዜ ፍቃዴን ማንሳት 

እንደምችልና ይህም በመሆኑ ምንም ችግር እንደማይገጥመኝ ማረጋገጫ ተሰጥቶኛል፡፡ 

የተሳታፊው መለያ ሚስጥር ቁጥር_____________________________ 

የተሳታፊው ፊርማ_____________________________ 
ዕድሜ፡ ____________________________ 

የፍቃድ ተቀባይ ስም አቶ_____________________________ 

የፍቃድ ተቀባይ ፊርማ _____________________________ 

ቀን _____________________________        
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Appendix -V: በአማርኛ የተዘጋጀ መጠይቅ 
አዲስ አበባ ዩኒቨርሲቲ ጤና ሳይንስ ኮሌጅ የፊዝዮሎጂ ትምህርት ክፍል 

የተሳታፊዎች አጠቃላይ ሁኔታ ለማጥናት ታስቦ የተዘጋጀ ለተሳታፊዎች የሚቀርብ የአማርኛ መጠይቅ ነው፡፡ 

1. የተጠያቂው መለያ ሚስጢር ቁጥር፡--------------- 

2. የተጠያቂው አድራሻ/ቀበሌ፡--------------------- 

መጠይቁ የተካሄደበት ቀን፡----------------------------------- 

3.መጠይቁ የተጀመረበት ሰዓት፡---------------መጠይቁ የተጠናቀቀበት ሰዓት፡----------------- 

የተጠያቂው ፊርማ፡------------------------ 

4.መጠይቁን ያካሄደው ሰው ስም፡------------------------- ፊርማ፡----------- ቀን፡--------------- 

5.ይህን ጥናት በቅርበት የሚቆጣጠረው ሰው ስም፡-------------------------- ፊርማ፡-------------------- 

ማስታወሻ፡ ከዚህ በታች ለሚገኙ ጥያቄዎች ተጠያቂዎች የሚሰጡትን መልስ በሙሉ ያክብቡ፡፡ ተጠያዊዎች 

የሚሰጡትን ሌላ መልስም ሆነ ሃሳብ በሙሉ በመልስ መስጫው ክፍት ቦታ ላይ ይፃፉ፡፡ 

ክፍል 1 ፡- አጠቃላይ የግለሰቡ መረጃ 

ተ/ቁ ጥያቄዎች አማራጭ መልሶች  

001.  እድሜዎት ስንት ነዉ? ……………… በዓመት 

002. ጾታ  

     1. ወንድ 

     2. ሴት 

003.  የትዳር ሁኔታዎ ምንድን ነዉ?   

      1. ያላገባ  

      2. ባለትዳር  

      3. የፈታ 

      4. የተለያዬ 

      5. ባል/ሚስት የሞተባት/በት 

004. የመኖሪያ ቦታዎ የት ነዉ?  

          1. ከተማ 

          2. ገጠር 

005.  ሐይማኖትዎ ምንድን ነዉ?  

       1. ኦርቶዶክስ  

       2. ሙስሊም  

       3. ካቶሊክ 

       4. ፕሮቴስታንት 

       5. ሌላ 
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006.  የትምህርት ደረጃዎት ስንት ነዉ?  

        1. ምንም ያልተማረ 

        2. ማንበብና መፃፍ የሚችል  

        3. አንደኛ ደረጃ 

        4. ሁለተኛ ደረጃ  

        5. ሠርትፊኬትና ከዚያ በላይ 

007.  ምን ያህል ግዜ ቅመዋል 

        1. 1-4 ዓመት                                3. 8-10 ዓመት 

        2. 5-7 ዓመት                                4. ከዛ በላይ 

008.  ለምን ያህል ግዜ ይቅማሉ? 

         1. በ ሳምንት 

         2.   በሁለት ሳምንት 

         4. በወር  

         5. በዓመት          

         

009.  የወር ገቢዎ ስንት ነዉ /በብር/   

        1. ___________ ብር      2. አላዉቀዉም 

010.  ሲጋራ ያጨሳሉ?  

        1. አዎ                 2. አላጨስም 

011. ለምን ያክል ጊዜ ና ምን ያክል ጫት ይቅማሉ? 

 

012. ለምን ጫት ይቅማሉ? 

 

013. የትኛው የጫት አይነት ለመቃም ይመርጣሉ? ለምን? 

 

 

014. የት መቃም ይመርጣሉ? 

 

 

015. ከቃሙ(ከ መረቀኑ) በኃላ ምን ይሰማዎታል? 
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Appendix –VII:  some images from the khat markets in Mercato, Addis 
Ababa. 
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Image of the Biopac MP 35 acquisition unit 
 

 
 

 

 


	guesh.pdf
	THE ACUTE EFFECT OF KHAT FINAL THESIS DOCUMENT PART 2 l.pdf

