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ABSTRACT

BACKGROUND: “Cheka” is a cereal and vegetable-based fermented beveragewhich is

consumed in Southwestern parts of Ethiopia mainly in “Dirashe and Konso”. People of

all ages including infants, pregnant and lactating women drink “cheka”. An adult man on

average drinks up to 8 litres of “cheka” per day. “Cheka” due to its high methanol and

ethanol content, has several adverse health effects to consumers. Numerous studies have

established an association between chronic alcohol consumption and hypertension

independent of other risk factors such as obesity and smoking. Hypertension is a growing

public health problem in many developing countries including Ethiopia and if left

untreated will become a major risk factor for heart failure, renal failure, stroke and even

death. However, its prevention and control has not been given payable attention.

METHODS:Comparative cross-sectional study was conducted among “cheka” drinkers

to select chronic heavy “cheka” consumer via cluster and systemic sampling technique in

“Konso Karat” Ethiopia. Trained data collectors administered a pre-tested and structured

WHO STEPS questionnaire for data collection. Data were entered and analyzed using the

EPI INFO version 7 and SPSS versions 21 respectively.

RESULTS: A total of 214 study participants were screened for hypertension of which,

50.46% were“cheka” drinker and 49.5% were non- drinker. Of the drinker, 53.7% were

males, 74.1% were married, and 64.8% were protestant. While the two groups were

comparable in most sociodemographic characteristics, the overall prevalence of

hypertension among the chronic heavy “cheka” drinker was 24.07 % (95 % CI: 20.48-

29.0). The prevalence of hypertension among the non-drinker were 7.54 %. The mean

arterial blood pressure among chronic heavy “cheka” drinker was significantly higher

than that of the non-drinker, by 5.1 mmHg.

CONCLUSION: There was high prevalence of hypertension among adults in karat town

who are long term heavy “cheka” drinkers and this may show a hidden epidemic in this

population. Provision of sustainable health education to the community about adverse

effects of long term heavy “cheka” drinking and prevention of hypertension are highly

recommended.

Key words: Hypertension, “Cheka”, Konso, Ethiopia
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1.  INTRODUCTION

1.1 BACK GROUND OF THE STUDY
Fermented alcoholic beverages have been widely consumed by people in almost all

countries for millennia (Fellows, 2000). These fermented beverages are usually prepared

from locally available materials using age-old techniques (Rose, 1997), and their art is

believed to pass down by cultural and traditional values to subsequent generations with

the processing being optimized through trial and error (FAO, 2012). Owing to the

heterogeneity of culture in Ethiopia, diverse indigenous fermented beverages exist in the

country with “tella, tej and arake” being mainlyconsumed in the northern parts of the

country, as reported by (Fite and colleagues, (1991), while “borde, shamita” (Alemu et

al 1991; Ghebrekidan,1992) and “cheka”  (Abegaz et al, 2002), being utilized in the

southern Ethiopia.

Fermented foods and beverages are believed to have enhanced texture, digestibility, and

shelf-life which is attributable to the production of desirable substances such as alcohol

(Kohajdova & Karovicova, 2007). However, the presence of toxic substances such as

methanol in alcoholic beverages puts them in suspicion due to their adverse effects on

human health (Fite and colleague 1991; Paine and Davan, 2001). On the other hand,

alcohol (ethanol)in fermented beverages is reported to be the third highest risk for disease

and disability, next to childhood underweight and unsafe sex (WHO, 2014). Alcohol may

have some health benefits if consumed in moderate quantities or otherwise it impairs

health and nutrition (Whitney and Rolfes, 2008). The indigenous processing methods and

raw materials for the preparation of most Ethiopian fermented beverages including

“cheka” had been well documented by many investigators (Desta, 1977 and Bahiru;et al,

2006).

“Cheka” is a cereal and vegetable-based fermented beverage which is consumed in

Southwestern parts of Ethiopia mainly in Dirashe and Konso. People of all ages including

infants, pregnant and lactating women drink cheka. From observation, an adult man on

average drinks up to 8 litres of “cheka” per day. “Cheka” due to its high methanol and
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ethanol levels has many adverse effecton the health ofthe consumers (Abegaz,  2002 ;

Worku , 2015).

Globally, the prevalence of hypertension is 46% (WHO, 2008). The worldwide

magnitude of hypertension was estimated to be 972 million (26.4%) of the adult world

population, with 333 million (34.26%) in developed and 639 million (65.73%) in

developing countries (Lifton, 2001). It has been anticipated that by the year 2025, 1.56

billion of the world population will have hypertension (Lawoyin,et al, 2002). Globally

high blood pressure is estimated to cause 7.1 million deaths/year, which is about 13% of

the total cases (Pauletto, 1994). From 2007 to 2008 the prevalence of hypertension in the

USA was 28 to 30% ( approximately 65 million) in the 18 year and older population

(Egan, 2008 & Fields, 2004). One possible explanation for its increment was due to

marked increase in obesity and average body mass index (Hajjar, 2000). In surveys

conducted in Canada and six European countries, the age- and sex-adjusted prevalence of

hypertension was 28% and 44% respectively (Wolf-Maier,2003).

It is estimated that more than 20 million people are affected in the African region, where

prevalence ranges from 25 % to 35 % in adults aged 25 to 64 years (WHO, 2005).

Research done in several isolated and primitive communities in Chile, New Guinea, the

Easter Islands, and among rural African and Asian populations have found little or no

increase of systolic or diastolic blood pressure with increasing age in adults(M. Afzal,

2002).

In Ethiopia, The overall prevalence of hypertension was 19.1% of which 22% were men

and 14.9% were women (Nshisso ;etal, 2012). Two studies have shown that the

prevalence of hypertension in the country varies from 1.8% in the rural community to

30% in urban areas of Addis Ababa and Gondar (Akilelew, 2012).In Ethiopia,

hypertension accounted for 1.4 percent of all deaths reported to Federal Ministry of

Health of Ethiopia (FMOH) in 2000/01, making it the 7th leading cause of death in the

country for the year (Lester , 2006). The prevalence of hypertension amongst bank

employees in Addis Ababa was 11% with 13% in males and 5% in females (WHO 2004).

For hypertension, many factors have been implicated: obesity, high salt intake, excess

alcohol use, genetic traits, and decreased intakes of potassium, calcium, and
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polyunsaturated fatty acids (Bierman, 1978). Excess caloric intake results in obesity,

which brings about hyper-triglyceridemia, hypercholesterolemia, and decreased HDL

(Dustan, 1985).

The prevention and control of hypertension has not received due attention by authorities

of many developing countries. Hypertension is one of the most modifiable risk factors for

cardiovascular diseases. However, awareness about treatment and control of hypertension

is extremely low among developing nations including Ethiopia. In these countries health

care resources are overwhelmed by other priorities including HIV/AIDS, tuberculosis,

and malaria (Tesfaye , 2007). Little is known about the magnitude and determinants of

hypertension in Ethiopia particularly in the study area. However, recent evidences

indicate that hypertension and raised blood pressure are increasing partly because of the

increase in risk factors including smoking, obesity, and harmful use of alcohol and lack

of exercise (Tesfaye , 2007).
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1.2 STATEMENT OF THE PROBLEM

There is no clearly single reason why people drink “cheka” to different extent. In

situations where drinking “cheka” is associated with traditional practices like “debo,

waleta” (a group of affluent people who have good contact so that they invite one

another to drink “cheka” together), “mahiber”, wedding and funeral, drinking usually

happens as part of the ritual in group settings. Some people drink “cheka” as part of their

daily diet, to enhance their performance by feeling more energetic and staying awake in

activities such as for farming or house hold activities (Worku, 2015). However “cheka”

due to its higher alcoholic content make the individual drunken and interferes with the

productivity and social life in addition to its damage to health.

Alcohol abuse is a frequent contributor to elevated blood pressure and may be the most

common cause of secondary hypertension.There is a well-documented relationship that

indicates a higher consumption of alcohol with an increased risk of developing

hypertension. Having just one drink a day can increase the risk, and the overall risk

climbs higher for every drink. The relationship remains significant even when age,

weight, gender, ethnicity, diet, exercise and smoking habits are taken into

accountAlcohol alone, however, is one of the controllable and preventable risk factors for

hypertension. Drinking heavy amounts of alcohol raises blood pressure and significantly

increases the chance of developing hypertension. Men have an increased risk after

consumingjust one drink a day, and women from one and a halfdrinks (Sesso;et al 2008).

The health risk quickly and substantially escalateswith higher amounts of alcohol

consumption: three drinks a day can increase the chance of developing hypertension by

as much as 75% (alcohol and hypertension facts sheet).

Excess alcohol intake has been recognized as a risk factor for hypertension. Studies have

shown an association between increasing daily alcohol intake and rising blood pressure

(Friedman, 1982 & McMahon, 1986). Studies on the effect of khat chewing, smoking and

alcohol indulgence on blood pressure are scarce despite the ever-growing rate of

substance use behaviors   (Kebede, 1999).
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Hypertension is a growing public health problem in many developing countries including

Ethiopia. However, its prevention, early diagnosis and control has not so far received

great attentionandthat is why now a day's its prevalence and complication as well as

economic burden is becoming higher.  Hypertension doesn't have its own signs and

symptoms like others chronic disease consequently, most people are not being treated

earlier, fall down at home and work place, and succumb to death due to sudden exposure

to stroke.

Hypertension significantly increases the risk of stroke, heart disease, vascular dementia

(dementia caused by not enough blood being able to get to the brain) and chronic kidney

disease. Despite being largely preventable, high blood pressure costs the NHS over £2

billion each year. Alcohol-attributable hypertension accounted for over 300,000 hospital

admissions in 2010/11, making it the most prevalent alcohol-related health condition, and

is particularly common in those over thirty five years old(alcohol and hypertension facts

sheet).

Blood pressure distributions among Ethiopian populations have not been extensively

studied. "The few studies conducted in Ethiopia are concentrated on the detection of

hypertension (Bayu, 1983), as one study in Gondar of Ethiopia has indicatedabout 7.5

million (12.8%) of all causes of death per year are caused by raised blood pressure"

(Akilew; et al, 2012). It has been reported that Ethiopian highlanders have a higher

average blood pressure than lowlanders (WHO, 1978). Many factors have been identified

as risk factors for hypertension. Socio-demographic factors, such as male gender,

advanced age, parental history of hypertension, diabetes mellitus and behavioral factors,

like body mass index, sleep duration, smoking, and alcohol consumption are significant

predictors of hypertension (Felix;et al, 2009).
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1.3 SIGINIFICANCE OF THE STUDY

“Cheka” is widely taken as part of daily diet in south western part of Ethiopia,but have

high alcoholic content which has several adverse health effects with chronic heavy

consumption. Alcoholic drinks can cause several damages to the health of an individual

depending on their alcoholic content and the habit (frequency & amount) of the drink,

There is no study available concerning the effect of “cheka” on the blood pressure of

chronic heavy “cheka” drinkers. The findings of this study will be communicated to the

public and aimed to increase their awareness about the alcoholic effect of “cheka” on

blood pressure. Further studies will be recommended to identify other systemic effects of

“cheka” on the human body.
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2. LITERATURE REVIEW

2.1 “Cheka” Preparation and Nutritional Value
“Cheka”is mainly prepared from cereals such as sorghum (Sorghum bicolor) and maize

(Zea mays) and vegetables such as leaf cabbage (Brassica spp), moringa, (Moringa

stenoptella), and decne (Leptadenia hastata). It is consumed in Southwestern parts of

Ethiopia mainly in Dirashe and Konso. Brewers in Dirashe use the root part of “taro”,

whereas producers in Konso rarely use the leaf part of “taro”. In some localities, few

households also use dried edible leftovers of “injera, kitta or kurkufa” (Worku, 2015).

Actually, most “cheka” producers (48.9%) use a mixture of cereals for “cheka”

preparation since they have more than one farm and therefore, can produce different

cereal crops during one production season. They also believe that the quality and sensory

properties of “cheka” is determined by the type and combination of cereals utilized

(Worku, 2015). For instance, brewers in most localities reported that if maize is

exclusively utilized, the prepared “cheka” become sour before expected time. On the

other hand, if only red sorghum is used, the “cheka” takes much time to become mature.

However, maize is frequently utilized for producing Konso “cheka”which needs short

fermentation period (usually 4 days). The ingredients utilized and their possible

combinations were found to vary within and between households regardless of localities

and processing methods employed (Worku, 2015). The proportion of malt to unmalted

ingredients varies with the processing method, climatic conditions and strength of the

product of second phase of “cheka” fermentation. The proportion of the malt used during

the whole phases of “cheka” fermentation varies between 20 and 25% of the total

unmalted ingredients. The raw materials utilized for “cheka” preparation are selected

based on availability, price, purpose of production (e.g. for home consumption, social

events, etc.), processing activities involved and preferences of the brewers. Seasonal

variations in the price of various cereals also affect the choice of ingredients in both

localities (Worku, 2015).
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Fig 1, The different types of “cheka”

A-“Fasha or Chaka”

B-“Hiba or parshota” produced in lowland areas of Dirashe

C- “Hiba or parshota” produced in highland areas of Dirashe

D-“Menna” (source Worku, 2015)

The processes of “cheka” preparation are very complex and vary among households,

villages and localities. The duration of “cheka” fermentation varies from 12 hours (½

day) for “menna” to months for “parshota”. Processes which involve short fermentation

time are followed by those brewers producing “cheka” for sale. The variation among

respondents opinion concerning proportions of raw materials utilized for “cheka”

preparation makes the estimation of the amount of the ingredients and water used

problematic. The type and proportion of ingredients depend on the volume of “cheka” to

be produced, the availability of the ingredient and type of the “cheka” being produced.

Three types of “cheka” are produced in the study districts such as “hiba (parshota),

“cheka” (fasha) and menna (poh-kedha or madhot)”. Most “cheka” preparation methods

involve three major phases that are marked by cooking. “Menna” is prepared in a similar

way to konso “cheka”. The only difference is that in the case of “menna”, the initial

fermentation lasts within 12-14 hours and leafy vegetables are not used at all. “Menna”

fermentation may also involve single phase of fermentation. In this case, only malted

porridge is allowed to ferment overnight which results in “cheka” that tastes sweet

(Worku, 2015).

The way of preparing “cheka” differs between households, ethnic groups and depends on

tradition, economic situation and consumer preferences. According to the respondents,
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the sensory properties of “cheka” vary with the type of “cheka” and raw materials

utilized. However, the “cheka” which is often produced for sale and at special occasions

should have a bitter taste, yellowish to green foam, refreshing aroma, consistent texture, a

very small residue (“atela” which is given to animals) and has fairly longer shelf-life. In

addition, it shouldn’t contain excess foreign materials such as “chaff”, dead weevils or

even when it is consumed unfiltered. Brewers in Konso villages and “Gato” kebele who

produce “fasha” indicated that increasing the proportion of malt during the third phase of

fermentation adds to the bitterness and overall quality of “cheka” whereas producers in

Dirashe believe that addition of excess malt makes the “cheka” sourer within a day

(Worku, 2015).

Table 1, Equipment’s used for “cheka” preparation

Operation Equipment

Drying of grains and malt Plastic sheet, animal hide, mat, mosquito net,

blanket

Malt preparation Metal pot, bucket, bowl, sack, baskets

Cleaning of grains Traditional flat trays (safed), mortar & pestle

Milling Flour mill, grinding stones

Filtering and sieving Traditional sieve or “wonfit”

Fermentation of leafy vegatables Small traditional bowl, bucket, plastic plate, broken

clay pots, or jars

Cooking and boiling Metal pot, barrel, insera

Crashing of dough balls Beer bottle, cylindrical stone, pestle-like wood

(tomambyta, koyra kabotat)

Main fermentation and storage of “cheka” Large bowl, plastic container, barrel

Serving utensils Small metal, or plastic containers gourd bottles

(Source Worku et al, 2015)

“Cheka” is also good source of income in particular for the women as its preparation is

not physically demanding. As the cost of entry to “cheka” vending is minimal, many
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women in Konso and Dirashe sell “cheka” and earn income for their family and expenses

for themselves. Some producers in “Karat”, town in Konso, sell “cheka” on a daily basis

and most producers in both districts sell “cheka” twice per week or every other day. On a

single day a given woman can produce up to 100 litres of “cheka” which can generate a

profit over 400 Ethiopian birr. By virtue of “cheka”, she can also sell other food items

such as “kollo”, tomato, and cooked leafy vegetables and boiled haricot bean (separately

or mixed) which help her to get extra income.

Titratable acidity and PH are one of the most important parameters that determine the

flavor and shelf-life of a food product.The titratable acidity and PH of the “cheka”

samples ranged from 3.53-3.99 and 0.77-1.11%, respectively (Worku, 2015).Generally,

samples from Konso had low pH values and samples from Derashe had the highest pH

values. The variation observed between the samples in their pH value could be due to the

differences in fermentation time and type of cereals utilized. Based on the finding of

different study “cheka” had low mean pH value of 3.75 (Worku, 2015) than other

Ethiopian traditional beverages such as “tella” (Yohannes et al., 2013), “tej” (Gizaw,

2006; Yohannes et al., 2013), “borde” (Abegaz, 2002b), “shamita” (Ashenafi and

Mehari, 1995), “kerebo” (Rashid, 2013a) and “arake” (Yohannes et al., 2013). On the

other hand, ready to consume “cheka” had titratable acidity comparable to “borde”

(Abegaz, 2002b) but lower titratable acidity than “kerebo” (Rashid, 2013a).  Since the

pH of the samples were measured once immediately after they had been brought to the

laboratory, the investigators believe that the pH of “cheka” can even be lower than the

reported values in this study if determined over a period of time until it turns not safe to

consume. Evidences pointed out that the low pH of beverages can rob calcium in skeletal

systems and lead to dental caries and osteoporosis (Cairns et al., 2002; Mettler et al.,

2006). Therefore, if the pH of “cheka” drops below the reported values (especially after 2

days of consumption), it can cause harms to the skeletal system of the consumers.

It was found that the crude protein and fat contents of the “cheka” samples ranged from

3.02 to 4.44 g/100g and 1.17 to 1.81g/100g, respectively. The “cheka” samples had high

mean protein content (15.68g/100g on dry matter basis) when compared to “borde” and

“shamita” which have about 9.55g/100g and 10.37g/100g protein on dry basis,
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respectively (Ashenafi and Mehari, 1995). “Cheka” samples had a mean fat content of

6.11g/100g on dry matter basis which is comparable with the fat content of “borde”

(6.88g/100g), but more fat content than “shamita” (3.46g/100g) (Ashenafi and Mehari,

1995). The total carbohydrate and fiber content of the “cheka” samples ranged from

14.16 to 19.03g/100g and 0.94 to 1.27g/100g. The gross energy content of “cheka”

samples varied from 82.04 Kcal/100g to 107.17 Kcal/100g. The ash content of “cheka”

samples ranged from 0.65-0.93g/100g. “Cheka” had lower average ash content on dry

matter basis (3.15g/100g dry basis) (Worku et al, 2015) than “borde and shamita” which

have mean residue contents of 6.85g/100g and 3.66g/100g, respectively (Ashenafi and

Mehari, 1995). The variation observed in the proximate composition of the samples

greatly reflects the differences in some of the raw materials utilized for “cheka”

preparation and the fermentation time as well.

The most important mineral elements “cheka” include Calcium (8.31-19.60mg/100g),

iron (13.94-27.59mg/100g), and zinc (0.82-1.07mg/100g) (Worku , 2015). The methanol

content of the “cheka” samples ranged from 0.0163-0.2385% (v/v). The reason for higher

methanol content in Dirashe could be due to the longer fermentation time that allows

more pectin’s in the product to be degraded by pectinase enzymes into methanol

(Singkong et al.,2012). The amount of methanol reported in “cheka” (163.1-2380 ppm) is

much higher than the methanol contents reported for “tella” (32.37ppm), “tej”

(45.67ppm), and “arake” (320.87ppm) (Fite et al., 1991).  The different “cheka” samples

had much higher methanol content than the specifications for maximum methanol and

wine (ESA, 2013). All samples had methanol content higher than the maximum limit

specified by East African Standards for gin (EAS, 2013) and also half of the samples had

more methanol content than the limit set by EU regulation (cited in Paine and  Davan,

2001). This shows that there might be the possibility of methanol toxicity in the study

localities where the fermentation time is longer.

2.2 The Alcoholic Content of “Cheka”
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The alcoholic content of the “cheka” samples analyzed varied between 3.05%v/v and

8.96%v/v. One of the samples from Konso had the highest ethanol content (8.96%v/v)

and (8.02%v/v), for Derashe “cheka” (Worku, 2015). Significant variation was observed

among some of the samples in their ethanol contents. This variation could be due to the

differences in the duration of fermentation time and also the introduction of unequal

amount of fresh flour during “cheka” production. Since “cheka” fermentation is mediated

by natural microbes from raw materials and equipment, the yeast strains and their load

may vary and that contributes to the observed variation in ethanol content.  In the case of

Konso “cheka” preparation, there is almost no introduction of fresh flour once the

fermentation started, but fresh flour must be added into Dirashe “cheka” one day in

advance of cooking the dough balls. Based on this finding, the ethanol content of the

“cheka” samples was comparable with that of “tella” (2.5-14.52%) and “tej” (6.2-14%)

(Yohannes et al., 2013; Desta, 1977; Gizaw, 2006; Sahle & Gashe, 1991). However, the

alcohol content of the “cheka” samples was much lower than that of “arake” which has

alcohol content as high as 48%v/v (Gizaw, 2006),“Cheka” with longer fermentation time

had higher methanol and ethanollevels that can pose adverse effects on the health of

consumers.

Alcohol intake is frequently expressed in ‘drinks’ or ‘units’ that vary with beverage type,

culture and era. Alcohol drinking may be divided in to light, moderate and heavy

categories depending upon the amount of alcohol consumed in terms of pure ethanol per

day (Dufour, 1999). Moderate alcohol consumption is generally considered to be in the

range 1-3 drinks/day, giving rise to blood alcohol levels of approximately 0.046 to 0.092

g% (Zakhari, 2006). Mortality and morbidity attributable to coronary heart disease is

reportedly 20% to 40% lower in light-to moderate drinkers compared with abstainers

(Mukamal et al., 2010). However, the probability of coronary heart disease and

cardiovascular mortality increases with heavier consumption (Klatsky et al., 1990).

For many people, moderate drinking is possibly safe, anything more than moderate

drinking can be risky to develop hypertension, despite the fact that drinking alcohol itself

is not necessarily a problem but drinking too much can cause a range of consequences,

and increase your risk for a variety of problems. It is thus increasingly apparent that in
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addition to the volume of consumption, the pattern of drinking must be considered in the

assessment of the effect of alcohol.

In studies in which mean blood pressure levels were reported according to alcohol use

categories, blood pressure elevations were 1.6 to 10.9 mmHg higher in the higher alcohol

use groups than in the low or no use groups (Kannel, 1974). When dose-response

relationship was evaluated, the subjects with the highest alcohol intake had the highest

blood pressures. The magnitude of the increase in blood pressure in heavy drinkers

averages about 5 to 10 mmHg, with systolic increases nearly always greater than diastolic

increases (Kannel, 1974). In the Framingham cohort there was an increase of 7 mmHg in

mean arterial pressure when heavy alcohol users were compared with all others. When

the association between alcohol consumption and blood pressure is expressed in terms of

prevalence of defined high blood pressure, hypertension (BP ≥ 160/95 mmHg) is 1.6 to

2.4 times more prevalent in "heavy" or "problem" drinkers than in various control groups

reporting less or no alcohol use (Klatsky;et al, 1977 and Wallace, 1981).

2.3 Alcohol Metabolism

2.3.1 Absorption, Distribution and Excretion of Alcohol

The effects of alcohol on various tissues depend on its concentration in the blood (blood

alcohol concentration [BAC]) over time. BAC is the amount of alcohol in blood volume

and expressed in percentage. It can be measured by breath, blood, saliva or urine tests.

BAC is determined by how quickly alcohol is absorbed, distributed, metabolized, and

excreted (Zakhari, 2006). After alcohol is swallowed, it is absorbed primarily from the

small intestine into the veins that collect blood from the stomach and bowels and from

the portal vein which leads to the liver. From there it is carried to the liver, where it is

exposed to enzymes and metabolized.

The rate of rise of BAC is influenced by how quickly alcohol is emptied from the

stomach and the extent of metabolism during this first pass through the stomach and liver

(i.e., first-pass metabolism). BAC is influenced by environmental factors such as the rate

of alcohol drinking, the presence of food in the stomach, and the type of alcoholic
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beverage and genetic factors (i.e. individual variations in the principal alcohol

metabolizing enzymes alcohol dehydrogenase and aldehyde dehydrogenase) (Zakhari,

2006). Alcohol, a small molecule which is neutral in water solution, is one of the few

substances which may be absorbed directly by simple diffusion from the stomach and

upper gastrointestinal tract. Unlike carbohydrates, proteins and fats, it does not have to be

digested before it can be absorbed and no active processes are involved in its absorption.

About 30 percent of the alcohol taken orally is absorbed from the stomach and the

majority of the rest from the proximal part of the small intestine. Alcohol does not appear

in the stool; it is completely absorbed and eliminated by other routes (Sardesai, 1969).

During early absorption from the gastrointestinal tract the concentration of alcohol in the

arterial blood may significantly exceed that in the venous blood for at least one hour. If

active absorption of alcohol is still occurring, then breath analysis will tend to correlate

better than venous blood analysis with the effects of alcohol depression of the central

nervous system (Forney & Hughes, 1968). Vaporized alcohol can be absorbed by the

lungs, but absorption through the intact skin is minimal. Alcohol concentration, speed of

ingestion, diluents mixed with the alcohol, food in the stomach, and the intrinsic

emptying time of the stomach all influence the rate of absorption. Alcohol absorption is

particularly delayed when it is taken with fatty foods. After gastrectomy, patients are

often exquisitely sensitive to alcohol, since absorption is most efficient in the intestine

(Becker, 1970). Carbonation enhances alcohol absorption by increasing gastric emptying.

Because of this effect champagnes are notorious for their rapid effect. Since absorption is

so much more efficient than metabolism, pharmacologically significant blood levels are

reached quickly, usually attaining a peak 30 to 60 minutes after ingestion and falling to

normal in eight to ten hours (Becker, 1970).

Alcohol readily diffuses across membranes and distributes through all cells and tissues,

and at these concentrations, it can acutely affect cell function by interacting with certain

proteins and cell membranes (Zakhari, 2006).  As explained below, alcohol metabolism

also results in the generation of acetaldehyde, a highly reactive and toxic byproduct that

may contribute to tissue damage, the formation of damaging molecules known as reactive

oxygen species (ROS), and a change in the reduction-oxidation (or redox) state of liver
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cells. Chronic alcohol consumption and alcohol metabolism are strongly linked to several

pathological consequences and tissue damage (Zakhari, 2006).

Alcohol distributes in body tissues and body fluids proportionally with their water

content. The approximate water content of the whole body is 65 percent and that of blood

approximately 83 percent; therefore at equilibrium the alcohol content of blood will be

1.27 times that of the whole body. Shortly after ingestion, alcohol is present in the

cerebrospinal fluid at a concentration lower than that in blood. However, later, when the

blood concentration of alcohol is falling, the concentration in the cerebrospinal fluid may

remain high. Alcohol crosses the placenta readily and enters fetal circulation. It may be

present in the milk of the lactating mother (Ritchie, 1965).

Alcohol is 90 to 98 percent oxidized by the liver; the remainder is excreted unchanged in

the urine, breath, perspiration, tears, milk, saliva or bile. Thus, induced diuresis or

hyperventilation will not significantly hasten detoxification. Even without exogenous

intake, normal human blood contains trace amounts of alcohol in concentrations up to 1.5

mg per liter (Lester, 1962). Therefore, Understanding the balance of alcohol’s removal

and the accumulation of potentially damaging metabolic byproducts, as well as how

alcohol metabolism affects other metabolic pathways, is essential for appreciating both

the short-term and long-term effects of the body’s response to alcohol intake.

2.3.2Alcohol Metabolism Oxidative Pathways

Although alcohol is metabolized via a simple oxidative pathway, mainly in the liver, its

presence, even in moderate amounts, can profoundly affect the balance of other

biochemical pathways. Over 90% of ethanol absorbed from the gut is catabolized via the

pathways shown in Figure 2 but wide variations are observed in the overall rate of

ethanol oxidation, because of the occurrence of a number of genetic variants of the

enzymes involved. The remainder is eliminated in unchanged form, in breath, sweat and

urine. Alcohol metabolism is achieved by both oxidative pathways, which either add

oxygen or remove hydrogen (through pathways involving ADH, cytochrome P450, and

catalase enzymes), and non-oxidative pathways (Zakhari, 2006).
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A. Alcohol Dehydrogenase (ADH)

The major pathway of oxidative metabolism of ethanol in the liver involves ADH

(present in the cytosol of the cell), an enzyme with many different variants (i.e.,

isozymes). Metabolism of ethanol with ADH produces acetaldehyde, a highly reactive

and toxic byproduct that may contribute to tissue damage and, possibly, the addictive

process. At high concentrations, alcohol is eliminated at a high rate because of the

presence of enzyme systems with high activity levels (Km)2, such as class II ADH, β-

ADH(encoded by ADH4 and ADH1B genes, respectively) and CYP2E1 (Bosron et al.,

1993). This oxidation process involves an intermediate carrier of electrons, nicotinamide

adenine dinucleotide (NAD3+), which is reduced by two electrons to form NADH. As a

result, alcohol oxidation generates a highly reduced cytosolic environment in liver cells.

In other words, these reactions leave the liver cells in a state that is particularly

vulnerable to damage from the byproducts of ethanol metabolism, such as free radicals

and acetaldehyde.

B. The Microsomal Ethanol-Oxidizing System (MEOS)

Localized in the smooth endoplasmic reticulum, MEOS originates from the presence of

cytochrome P450, a mixed-function oxidase which utilizes both NADPH and molecular

oxygen. An increase in MEOS activity is produced as a consequence of chronic alcohol

consumption and this affects the CYP2E1 which is the ethanol inducible fraction of the

cytochrome P-450 and is also capable of activating other hepatotoxic agents (Lieber,

1995). CYP2E1 is induced by chronic alcohol consumption and assumes an important

role in metabolizing ethanol to acetaldehyde at elevated ethanol concentrations (Km= 8

to10 mM, compared with 0.2 to 2.0 mM for hepatic ADH). In addition,

CYP2E1dependent ethanol oxidation may occur in other tissues, such as the brain, where

ADH activity is low. It also produces ROS, including hydroxyethyl, superoxide anion,

and hydroxyl radicals, which increase the risk of tissue damage (Zakhari, 2006).

C. Catalase

Another enzyme located in cell bodies called peroxisomes, is capable of oxidizing

ethanol in vitro in the presence of a hydrogen peroxide (H2O2) - generating system, such

as the enzyme complex NADPH oxidase or the enzyme xanthine oxidase. Quantitatively,
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however, this is considered a minor pathway of alcohol oxidation, except in the fasted

state (Handler & Thurman, 1990).

Fig 2, Oxidative pathways of ethanol metabolism (Source: Zakhari, 2006)

2.3.2.1 Products of Oxidative Metabolism of Alcohol

Acetaldehydeis produced by alcohol oxidation through any of the mechanisms outlined

above, is rapidly metabolized to acetate, mainly by aldehyde dehydrogenase (ALDH2)

(in mitochondria), to form acetate and NADH. It has the capacity to bind to proteins such

as enzymes, microsomal proteins, and microtubules. It also forms adducts with the brain

signaling neurotransmitter (dopamine) to form salsolinol, this may contribute to alcohol

dependence, and with DNA can form carcinogenic DNA adducts such as 1,N²-

propanodeoxyguanosine. Formation of protein adducts in hepatocytes impairs protein

secretion, which has been proposed to play a role in enlargement of the liver (Zakhari,

2006).

Acetate isproduced from the oxidation of acetaldehyde, is oxidized to carbon dioxide.

Most of the acetate resulting from alcohol metabolism escapes the liver to the blood and

is eventually metabolized to CO2 in heart, skeletal muscle, and brain cells. Acetate is not
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an inert product; it increases blood flow into the liver and depresses the central nervous

system, as well as affects various metabolic processes (Israel;et al., 1994). Acetate also is

metabolized to acetyl CoA, which is involved in lipid and cholesterol biosynthesis in the

mitochondria of peripheral and brain tissues. It is hypothesized that upon chronic alcohol

intake, the brain starts using acetate rather than glucose as a source of energy.

2.3.3Alcohol metabolism Non-oxidative Pathways

The non-oxidative metabolism of alcohol is minimal, but its product may have

pathological and diagnostic relevance. Alcohol is non-oxidatively metabolized by at least

two pathways. One leads to the formation of molecules called fatty acid ethyl esters

(FAEEs) from the reaction of alcohol with fatty acids. FAEEs are detectable in serum and

other tissues after alcohol ingestion and persist long after alcohol is eliminated. The role

of FAEEs in alcohol-induced tissue damage remains to be further evaluated (Zakhari,

2006).

The other non-oxidative pathway results in the formation of a type of lipid containing

phospholipid known as phosphatidylethanol. This pathway requires the enzyme

phospholipase D (PLD) which breaks down phospholipids (primarily

phosphatidylcholine) to generate phosphatidic acid (PA). This pathway is a critical

component in cellular communication. The formation of phosphatidylethanol occurs at

the expense of the normal function of PLD, namely to produce PA, resulting in inhibited

PA formation and disruption of cell signaling (Laposata, 1999).
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Fig 3,    Non-oxidative pathways of ethanol metabolism (Source: Zakhari, 2006)

In conclusion, oxidative and non-oxidative pathways of alcohol metabolism are

interrelated. Inhibition of ethanol oxidation by compounds that inhibit ADH, CYP2E1,

and catalase results in an increase in the non-oxidative metabolism of alcohol and

increased production of FAEEs in the liver and pancreas (Werner;et al., 2002).

2.4 Systemic Effect of Alcohol on Human Body

The relationship between alcohol consumption, health and social outcomes is complex

and multidimensional (Rehm;et al, 2003). As shown in the figure (fig. 4) below, alcohol

consumption is linked to long term health and social consequences through intermediate

mechanisms: intoxication, dependence and direct biological effects.

Alcohol is generally accepted to be a toxic compound on cells or tissues, and it is readily

metabolized by alcohol dehydrogenase to acetaldehyde, and then this primary metabolite

is catabolized to carbon dioxide and water. Acetaldehyde has a cytotoxic effect within the

cells or tissues and also remains capable of reacting covalently with nucleic acids,

proteins, peptides, amino acids, lipids, and carbohydrates. It is much more toxic than

alcohol especially in high chronic alcohol consumption as well (Brecher;et al., 1997).
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On the other hand, there are no specific receptors in the body for alcohol, and it

permeates all tissues of the body and affects most vital functions. Besides, during alcohol

metabolism there is an increment in lipid peroxidation and its toxic metabolites and in

protein oxidation because of free radical production, particularly in hepatocytes.

Moreover, chronic alcohol ingestion induces the cytochrome P4502E1 system which

yields additional reactive oxygen radicals during alcohol metabolism (Mantle and Preedy,

1999).

As previously mentioned, alcohol is a source of energy, a value (7.1kcal/g) that exceeds

the energy content of carbohydrates or proteins but not lipids. Nevertheless, it can lead to

a deficiency in regular nutrients, causing malnutrition; including deficiencies of some

water and lipid-soluble vitamins, and also causes gastrointestinal complications,

pancreatic insufficiency, and impaired hepatic metabolism of nutrients. ADH-mediated

oxidation of alcohol increases the ratio of NADH to NAD ratio but depleting the level of

reduced glutathione in the cytosol (Lieber, 1995).

The oxidation of alcohol generates an excess of NADH, which is altering redox state in

the cytosol and is responsible for a variety of metabolic abnormalities such as

hyperlactacidemia, hyperuricemia, depression of the activity of the citric acid cycle,

enhancement of hepatic lipogenesis, decrement of hepatic release of lipoproteins,

lipolysis of peripheral fat, alteration of mitochondrial oxidative metabolism, changes in

mitochondrial structure and function, protein breakdown and depending on the condition

hypo/hyperglycemia, blockage of hepatic gluconeogenesis (Caballeria, 2003).

In spite of the well understandable harmful effect of chronic alcohol consumption, there

are accepted beneficial effects of moderate alcohol consumption including the influence

on coronary heart disease, via reduction of plaque deposits in arteries, protection against

blood clot formation and promotion of blood clot dissolution (Zakhari, 1997).

Alcohol intoxication is a powerful mediator mainly for acute outcomes, such as

accidental or intentional injuries or deaths, although intoxication episodes can also be

implicated in chronic health and social problems and in certain forms of heart disease.
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The subjective feeling of intoxication is mainly due to the effects of alcohol on the

central nervous system, and these effects are felt and can be measured even at

consumption levels that are light to moderate (Eckardit et al., 1998).

Figure below shows alcohol dependence is another intermediate way for health and

social consequences and is a clinical disorder in its own right, but is also powerful

mechanism sustaining alcohol consumption and mediating its impact on both the chronic

and acute physiological and social consequences of alcohol (Drummond, 1990).

Figure 4, Conceptual model of alcohol consumption, intermediate and long-term

consequences (Source: Rehm;et al, 2003)

2.5 Alcohol Consumption and the Cardiovascular System

Although light-to-moderate alcohol consumption appears to have a U-shaped relationship

to cardiovascular disease and especially coronary artery disease, ‘Binge drinking’ seems

to put consumers at an increased risk for cardiovascular disease. Binge drinking may

have adverse consequences both on cardiovascular physiology and

thrombosis/fibrinolysis. Canine models show acute coronary vasoconstriction with

alcohol exposure (Rogers and Bove, 1989). Single episodes of heavy drinking increase
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both blood pressure and heart rate and trials with stress tests have confirmed greater

ischemia after short-term heavy alcohol intake (Rossinen;et al., 1996).

Large amounts of alcohol given to non-alcoholic men increase platelet reactivity,

thromboxane B2 formation, and plasminogen activator inhibitor-1 activity, in one

controlled trial, heavy but not moderate drinking increased activity of plasminogen

activator inhibitor-1, decreased the activity of tissue plasminogen activator, and hence

prolong clot lysis time, in some cases for more than twelve hours (van de Wiel;et al.,

2001). These effects of heavy consumption of alcohol clearly interact with the occurrence

of cardiovascular mortality and morbidity. Binge alcohol use could also contribute to

sudden cardiac death related to ventricular arrhythmias. Irregular heavy drinkers seem

predisposed to structural (i.e., histological) changes in the heart muscle and the adjacent

impulse- conducting system, which decreases the threshold for ventricular fibrillation and

increases the risk of sudden cardiac death (Lorsheyd;et al, 2005).

The exact mechanism causing alcohol-induced arrhythmias remains unclear. Alcohol and

its metabolite acetaldehyde can indirectly stimulate the release of catecholamines, which

are capable of increasing P wave duration. An exaggerated sympathetic reaction on

alcohol can predispose to atrial fibrillation (Thornton, 1984). Furthermore alcohol is

capable of inhibiting Na-K ATPase activity that could eventually alter the resting

membrane potential across the sarcolemma, as well as the intracellular and extracellular

ionic homeostasis, also the calcium binding and transport by the cardiac sarcoplasmic

reticulum may be delayed by alcohol (Lorsheyd;et al, 2005).

Alcohol consumption may affect the number of calcium ions entering the cardiac cell

through voltage-dependent calcium channels during the plateau of the action potential

and the amount of activity of these channels located on the sarcolemma. Therefore, the

ventricular repolarization, which depends on the reduction in L-type Ca2+ current and an

increased outward K+ current, may be prolonged by the effect of high consumption of

alcohol (Piano and Schwartz, 1994). On the contrary, moderate ethanol intake has long

been associated with decreased risk of cardiovascular disease events such as myocardial

infarction and stroke (Gaziano;et al., 2000). Some of this effect has been attributed to
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decreases in thrombogenic and coagulation factors such as fibrinogen and others, to

decreases in inflammatory factors including C-reactive protein (CRP), and lipoprotein

associated phospholipase A2(LpPLA) (Van Tol, 2001). However, the majority of

apparent benefit of long-term ethanol ingestion on atherosclerosis and cardiovascular

disease seems to be mediated by its effects on lipoproteins in general (Hannuksela ;et al,

2002) and on HDL in particular (Brinton & Nanjee, 2010).

Ethanol ingestion has a J-shaped dose-relationship with cardiovascular disease events,

with the nadir in risk occurring very roughly at 2 drinks per day in men (Gaziano;et al,

2000) and about half that intake in women its “u” shaped  (Sesso, 2001). This level of

intake raises high density lipoprotein cholesterol by roughly 10%, which is predicted to

be enough to account for much of the reduction in cardiovascular disease rate. Heavy

ethanol intake (generally defined as more than 60 g or 4 standard drinks per day) raises

HDL-C levels even more than moderate intake, but paradoxically does not further

decrease cardiovascular disease events, the reason for this lack of further benefit has not

been established, but appears to be related to adverse effects on other CVD risk factors,

such as increase in blood pressure and inflammatory factors, which tend to predominate

at higher ethanol doses (Foerster;et al, 2009).

Regular ethanol intake may be associated with decreased CVD rates, compared with less

regular intake, at a given total ingestion (Mukamal; et al., 2003). Perhaps, not

surprisingly, episodic consumption of large amounts of ethanol, or binge drinking, may

increase CVD risk. Interestingly, this appears to be due in part to a loss of the usual

ethanol-related increase in HDLC (Mukamal;et al., 2003).

In some reports, ethanol beverage type does not seem to affect changes in lipid and

lipoprotein levels and in CVD risk at a given amount of total intake (Volcik;et al., 2008).

Other studies, however, have reported differences. For example, one study suggested that

wine intake to be more strongly related to HDL-C, and beer and spirits to be related to

triglyceride levels, similarly in men and women (Foerster;et al., 2009).
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2.6 Alcohol and Hypertension

2.6.1 Prevalence and Associated Factors of Alcohol Induced

Hypertension

Hypertension is the medical term for having persistently high blood pressure, when your

heart has to work harder to push blood around your body. It is normally written as two

numbers, e.g. 120/80mmHG. It is when systolic BP or the numerator (SBP) ≥140 mmHg

and diastolic BP or the denominator (DBP) ≥90 mmHg. Systolic pressure measures the

force of the blood against your arteries as it is pumped around your body and diastolic

pressure measures the force against artery walls between heartbeats. While blood

pressure often changes throughout the day, hypertension is classed as blood pressure

which is consistently higher than 140/90mmHG.

Association between alcohol and hypertension was first reported by Lian in 1915, who

noted an increased prevalence of hypertension among French soldiers drinking more than

2 litres of wine a day (Lian, 1915). The relation between alcohol and blood pressure has

lately been highlighted by several research group. Acutely, alcohol causes a modest fall

in blood pressure but continued consumption of more than the amount contained in two

usual portions a day (one portion contains 10–12 g of ethanol) results in a dose-dependent

rise in blood pressure (Keil, 1993). The acute hypotensive effect is induced by peripheral

vasodilation despite a slight increase in cardiac output (Kupari, 1983); the chronic

hypertensive effect may reflect a shift of calcium into vascular smooth muscle cells that

is coupled with an outward shift of magnesium (Altura, 1994).When represented as a

curve, the relationship between alcohol consumption  and mortality is generally J-shaped,

with abstainers experiencing slightly higher mortality rates than moderate drinkers, and

heavy drinkers having much higher mortality rates than moderate drinkers or abstainers

(Altura, 1994).
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2.6.2 Mechanism of Alcohol Induced Hypertension

There were four mechanisms that explain how hypertension was induced following long

term alcoholism. The first was alcoholism increases activity of the sympathetic nervous

system (Russ et al. 1991). The sympathetic nervous system plays a major role in

cardiovascular regulation by constricting blood vessels and increasing the contractile

force of the heart, thus raising blood pressure. The second was through increased plasma

levels of compounds involved in transmitting impulses from nerves to muscles (i.e.,

catecholamines). Catecholamine (e.g., adrenaline and noradrenaline) help maintain blood

pressure and will cause hypertension if present in excess. The third alcoholism decreases

sensitivity of the baroreceptors located in artery walls (El- Mas and Abdel-Rahman,

1993). Baroreceptors normally respond to the stretching that results from a rise in blood

pressure by transmitting signals to the central nervous system. In response, the central

nervous system returns signals to the circulatory system to reduce blood pressure toward

normal. The fourth mechanism was decreased levels of electrically charged (i.e., ionized)

magnesium in plasma (Altura, 1994). A delicate balance between magnesium and

calcium ions maintains vascular tone. Magnesium ions cause blood vessels to relax,

whereas calcium ions have the opposite effect and cause them to constrict. If the level of

magnesium ions is reduced (i.e., the ratio of ionized magnesium to ionized calcium is

reduced), then ionized calcium will predominate, causing an increase in blood pressure as

the vessels constrict.

Numerous epidemiological studies have established an association between chronic

alcohol consumption and hypertension independent of other risk factors such as obesity

and smoking (Beilin and Puddey, 1992; Klatsky 1995; Camargo and Rimm, 1996). This

association has been observed with alcohol consumption in excess of two drinks per day

and described in white, black, and Asian men and women who reported daily intake of

three or more drinks (Klatsky 1995). Women however may be less susceptible than men

to alcohol-induced hypertension. Chronic alcohol consumption has been verified as the

cause of hypertension in two controlled trials (Klatsky, 1995).

Numerous studies performed in several countries have found a prevalence of

hypertension in chronic alcoholics (MacMahon, 1987). The prevalence of hypertension in
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individuals who drink three or more glasses of alcohol (more than 50 g) per day is three

to four times higher than it is in non-drinkers (Beilin, 1987). Of more than 30 studies of

hypertension associated with alcohol conducted in the past, all but one revealed a

relationship between increased alcohol consumption and the incidence of hypertension

(Coates, 1985).  Intervention studies also showed that consumption of three to eight

alcoholic beverages per day by subjects whose blood pressure was within or above the

normal range (i.e., normotensive and hypertensive subjects, respectively) increased blood

pressure and that either total abstinence from alcohol or a reduction to less than one drink

per day resulted in a short-term drop in blood pressure (Malhotra;et al, 1985). Other

short-term studies have suggested that cessation of alcohol consumption by alcoholic

patients with hypertension results in a decrease in their blood pressure (Periti, 1988).

Numerous studies revealed that light, occasional drinkers had lower blood pressures

compared with abstainers, while heavy, daily drinkers had higher blood pressures

(Harburg, 1980,Gordon1980). Although the quantity of alcohol required to produce this

pattern differed somewhat among studies, moderate drinking sufficient to elevate blood

pressure (Klatsky; et al, 1986).

The possible beneficial effects of moderate alcohol intake must be weighed against the

deleterious effects of higher intakes, including increased risk of hypertension,

cardiomyopathy, and hemorrhagic stroke. More than three drinks per day have been

associated with a rise in blood pressure, and with more than four drinks per day the

average increase is 5–6 mmHg in systolic pressure and 2–4 mmHg in diastolic pressure

(Klatsky; et al, 1986).

A community based cross-sectional study in Rukungiri district of Uganda was reported

factors found to be associated with hypertension (Wamala, 2009); In Nigeria majority of

the respondents (72.5%) consume alcohol and about 30.0% of them consume it daily. A

recent review of the research reported that away from approximately three drinks per day,

blood pressure increases in proportion to the amount of alcohol consumed (Keil, 1998).

Heavy alcohol intake is frequently seen among adults in Addis Ababa, with

approximately 10% of men consuming 5 or more standard units of alcohol on 1 or more
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days during a week. The World Health Survey reported a prevalence of approximately

7.6% among men and less than 1% among women (Fekiru;et al 2006). The daily alcohol

consumption among adults in Addis Ababa is much higher than the nationwide estimate

of 2.1% for in-school and out-of-school youth (Kebede, 1999). Approximately 34% of

young people drank alcohol beverages regularly. A number of studies have recognized a

close association between alcohol consumption and increased BP, which is a risk factor

for CVD. Intake of more than 30 g alcohol (more than 2 drinks) per day is associated

with an increased risk for hypertension (Thadhani, 2002). The Atherosclerosis Risk in

Communities (ARIC) study determined that the effect of alcohol consumption in

increasing BP is more pronounced among men of African ancestry, such that the

consumption of alcohol even in small amounts was a risk factor in black men

(Fuchs,2004).

Chronic alcohol consumption decreases the concentration of magnesium ions in the

blood, the use of medications that increase kidney excretion of electrolytes and water

(i.e., diuretics) to control blood pressure may be contraindicated, because their use can

exacerbate magnesium loss. An important aspect of the alcohol hypertension association

and a fertile area for future studies concerns alcohol interactions with antihypertensive

medications such as propranolol and clonidine. Alcohol enhances the elimination of

propranolol and opposes the effect of clonidine, resulting in a decrease in the blood

pressure-lowering properties of these medications.
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3.   OBJECTIVE OF THE STUDY

3.1 General Objective:

 The aim of this study was to assess the effect of chronic heavy “cheka”

drinking on blood pressure among adult “cheka” drinkers in konso town,

southern Ethiopia .

3.2 Specific Objectives:
The specific objectives of the study were:-

 To describe self-report of “cheka” dependence.

 To measure the effect of chronic heavy “cheka” drinking on systolic and

diastolic blood pressure.

 To examine the association of chronic heavy “cheka” drinking with mean

arterial blood pressure.
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4. HYPOTHESIS

Null Hypothesis (Ho):

 There is no association between chronic heavy “cheka” drinking and mean arterial

blood pressure.

Alternative Hypothesis (Ha):

 There is association between chronic heavy “cheka” drinking and mean arterial

blood pressure.
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5. MATERIALS AND METHOD

5.1 Study Design
A comparative cross sectional study design was used to conduct the proposed study.

5.2 Study Period
Study was conducted from May to November 2016.

5.3 Description of Study Area
The study was conducted in Konso Karat town, Segen zone Southern Nation

Nationalities and People (SNNP) of Ethiopia. The town is located 595 km South of Addis

Ababa at an elevation of 1,650 meters above sea level. The Latitude and Longitude

coordination of the town is 5°15′N & 37°29′E respectively.

5.4 Source Population
All People living in Konso town, the town has an estimated total population of 4,593 of

whom 2,258 are men and 2,335 are women (based on figures from the Central Statistical

Agency in 2005).

5.5 Study population
Study subjects: - All adults aged between 35 and 65 years old, permanently residing in

Konso town for more than five year prior to the study and those who met the inclusion

criteria for the study group.

Control subjects: - Non-drinker with similar age group to the study subject who fulfill

the inclusion criteria for the control group.

5.6 Sampling technique
Both cluster  sampling  and  systematic  random  sampling  methods  were  utilized  to

select  study participants  from the source population and proportionate allocation method

was  used  to determine  sample  size  of  each  group. Subjects who had history of

chronic heavy drinking were selected as study (exposed) groups. Healthy and volunteered

subjects who are non-drinker with the same age group to the exposed subjects were taken

as a control groups.
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5.7 Determination of sample size

To determine  the  sample  size  of  the  proposed,study, the  likely  percentages  for

exposed group is (28 %) and the likely percentage value for control were (50%) were

used (Awoke, 2012).

Sample size is calculated using the following formula:

n (in each group) = (P1q1 + P2q2) ((z1-α/2+ z1-β)2

(P1 –P2)2

Where:

P1 = the likely percentage of exposed group = 28% = 0.28

q1 = 1-P1= 0.72

P2 = the likely percentage of control group = 50% = 0.5

q2 = 1-P2= 0.5

α = the significance level = 0.05,    β = 0.1

1 – β = the power of test 90%

z(1-α/2)= 1.96 =value of the standard normal distribution corresponding to 0.05

significance level.

z(1-β)= 1.28 = value of the standard normal distribution corresponding to the 90% level

of power

n (in each group) = ((0.28 × 0.72) + (0.5 × 0.5)) (1.96 + 1.28)2

(0.28 – 0.5)2

= 98

Based on the calculation, the determined sample size in each group will be 98 and

assuming non-response rate of 10% of the calculated sample size will be added.

98 × 10% = 9.8 ≈ 10

n (in each group) = 98+10 =108

Thus, the total sample size will be 216; 108 for study subject and 108 for control

group.
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5.8. Inclusion and Exclusion Criteria

5.8.1.Inclusion Criteria:

 For study subject

- Between 35 and 65 years of age,

- Chronic heavy “cheka” drinker means one who drinks “cheka” for four or

moredays in a week more than 850 gram/ (1qil) at a time once during the past

five years.

 For control subject

- Healthy adults with aged between 35 and 65 years

- Do not drink “cheka” at all time, living in the same community with the drinker

5.8.2 Exclusion Criteria:

 For study subject

- Those less than 35 year and greater than 65 year, Occasional drinker (acute

drinker), Khat chewers, smokers, “Cheka” drinker with temporary residency

(visitors) and with linguistic barriers (not speaking Amharic or konsegna or

English)

- Family history of hypertension, Obese, pregnant and “Cheka” drinker with

identified cardiac problem, other chronic disease history and the terminally ill

were excluded.

 For control subject

- Previously hypertensive or unhealthy individual, whose age was

less than 35 and greater than 65years.
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5.9 Data Collection Instruments

Structured interview questionnaires, blood pressure apparatus, stethoscope, measuring

tape and weighting and height measuring scales were used for data collection.

5.10 Data Collection Methods

The  following  procedures was  carried  out  to  select  the  eligible  “Cheka” drinker  for

the study, these are; identifying “cheka” houses, recruitment of “cheka” drinkers , and

recruitment of chronic heavy “cheka” drinker . A meeting was made  with  the  heads  of

the konso  community  to  explain  the  aim  of  the  study,  and  seek  the collaboration of

chronic drinker with data collectors.

The geographic locations of “cheka” houses to the community were identified through

social networking. Community leaders of konso town, stakeholders in the community and

chronic “cheka” drinkers were consulted.  Once locations of “cheka” houses were

identified and visited, study subjects were briefed regarding the aim of the study and

consent was obtained both verbally and in written form. Confidentiality of the

information was assured from all the data collectors. The  names  of  “cheka” houses and

drinkers  who  agreed  to  participate,  the  locations  and time  of  their  opening  was

listed  for randomized selection.Following identification of chronic heavy “cheka”

drinker through interview, those who agreed to participate werescreened and those who

met the inclusion criteria for the study were invited to take part in the main interview

questionnaire. They were given an information and information sheet about the study.

Before administration of the  main interview, questionnaire  administered pretest was

done on 5% of the participants found outside of the study area and modifications were

made on the basis of the findings, potential volunteers were asked to sign premade

consent forms (Amharic or English version). For data collection, the interview

questionnaire was structured into three logical sections (sociodemography characteristics,

behavioral and medical related questions, and measurements). The WHO STEPS

questionnaire(WHO; 2005) was adopted to collect data on selected behavioral and

lifestyle characteristics and measurements, Three trained nurses were involved in data

collection, and supervision was carried out by the principal investigator.
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5.11 Standard Operating Procedure (SOP)

5.11.1 Method of measuring weight and height
Weight and height measurements were taken to determine body mass index. Weight was

measured, in kilograms using a bathroom weighing scale with the subjects standing, arms

hanging naturally at the sides, without footwear. Height was measured, in meters, using a

stadiometer, to the crown of the head, the subject standing without any footwear or

headgear and looking straight ahead. Body-mass index (BMI) was calculated as weight in

kilograms over height in meters squared [weight (kg)/ (height (m2))]. The study

participants were considered underweight when their BMI was below 18.5 kg/m2, normal

when their BMI was between 18.5 kg/m2 and 24.9 kg/m2, overweight when their BMI

was between 25 kg/m2 and 29.9 kg/m2 and obese when their BMI was greater than or

equal to 30 kg/m2.

5.11.2 Methods of Measuring Blood Pressure

Before measurement, participants wereasked to rest for at least five minutes. They were

asked to confirm that they had not smoked or consumed caffeine-containing products for

at least 30 min before measurements. Blood pressure (BP) was measured on the morning

by nurses in a sitting position using a standard mercury sphygmomanometer BP cuff with

the appropriate cuff size that covers two-thirds of the upper arm and with stethoscope.

Followingpalpation of the brachial artery with the finger tips the diaphragm of the

stethoscope was placed over the brachial pulse; the diaphragm was held with the thumb

and index finger. Then the ear attachment of the stethoscope was placed into the ears.

The center of the bladder was placed directly over the medial aspect of the arm, the

bladder inside the cuff must be directly over the artery to be compressed if the reading to

be accurate. The lower border of the cuff was placed approximately 2 cm above

antecubital space. And then the cuff was pumped up until the sphygmomanometer

registers about 30 mmHg above the point where the brachial pulse disappeared. The cuff

was inflated at rate 2-3 mmHg/second and the first Korotkoff sound indicating systolic

BP and then the diastolic BP was recorded when the sound disappeared. Two consecutive

measurements were taken in an interval of at least 5 minutes. Mean systolic and diastolic

blood pressures were determined by averaging the first and second measurements.



35

5.12Data Analysis
The data collected was cleaned, edited, and entered into a computer Epidemiological

Information (EPI-INFO) software version 7 to calculate sample size and analyzed by

Statistical Package for Social Sciences (SPSS) software version 21.Other descriptive

statistics were used where necessary.
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5.13 Operational Definitions

Major concepts used in this study are defined as follows:

Acute drinker: those who drink “cheka” for less than three day a week.

“Cheka” houses: those who sell “cheka” at their house and fecinity by preparing a

special place.

Light or moderate drinker: drinking less than half a qil of “cheka” in a day

Chronic drinker: regular “cheka” drinker who drink at least four days in a week for five

consecutive years

Chronic heavy drinker: regular “cheka” drinker (more than four days in a week) who

drink more than 850 gram of “cheka” in a day

Heavy drinker: drinking greater than or equal to 850 gram 0r 1 qil of “cheka”   per day

Hypertension: BP measurements of ≥140 mmHg for SBP and/or ≥90 mmHg for DBP or

presence of persistently elevated BP of above 140/90 mmHg.

Qil: material which is used for “cheka” drinking, one qil holds 850 gram of “cheka”.

Physiological parameter: are those that specify the work of heart and blood vessel.

Levels of physiological parameters: Physiology books state that level of Physiological

parameters for adult person as follows; systolic and diastolic pressure is 120 and

80mmHg respectively; heart rate: 60-100 beat/minute.

High physical activity: Vigorous-intensity activity on at least 3 days achieving a

minimum of at least 1,500 MET minutes/week OR 7 or more days of any combination of

walking, moderate- or vigorous intensity activities achieving a minimum of at least 3,000

MET-minutes per week.

Moderate physical activity: Three or more days of vigorous-intensity activity of at least

20 minutes per day or, 5 or more days of moderate-intensity activity or walking of at least

30 minutes per day OR 5 or more days of any combination of walking, moderate- or

vigorous intensity activities achieving a minimum of at least 600 MET-minutes per week.

Low physical activity: A person not meeting any of the above mentioned criteria for

physical activity falls in this category..

Self-rated health status: is a reliable and valid way of diagnosing patients when

compared with physician reported medical histories.
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5.14 Data quality control

Data collectors were trained professionals to ensure consistency and to reduce intra- and

inter observer variations. Close supervision was done by the principal investigator

throughout the data collection. Collected data were checked for completeness and

consistency.
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5.15 Ethical consideration

Ethical clearance for the study was obtained from the Ethics Review Committee of the

department of Physiology, Addis Ababa University (AAU). Informed and written consent

was obtained from each study participant. The study did not involve any invasive

procedure which could cause harm to the study participant or to the community.

Individuals with high blood pressure identified during the study were advised to visit

health facilities for confirmation and treatment services.
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6. RESULTS

6.1 Socio demographic characteristics
A total of 216 adults were interviewed and blood pressure was measured, of which 214

participants had completed both the interview and measurements making the response

rate of 99.07%. Among the 214 study participants, 50.46% were chronic heavy “cheka”

drinkers and 49.5% were non- drinkers. Of the drinkers, 53.7% were males, 74.1% were

married, and 64.8% were Protestants. While the two groups were comparable in most

socio demographic characteristics, the non-drinker were less likely to be protestant

(30.1.5% vs. 64.8%), odds ratio (OR) = 0.07(95% CI (0.04, 0.11). Furthermore there was

no significant difference in mean (SD) age of drinkers and non-drinkers (43.67 vs. 43.51)

(Table 2).

Fig 5 Age Distribution of chronic heavy “cheka” drinkers in karat town, 2016
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Table 2 Comparison of sociodemographic characteristics of “cheka” drinker and

non-drinker in Konso karat, 2016.

Characteristic Drinker(n=108) Non-drinker(n=108) OR (95% C I)

Freq % Freq %

Sex

Male 58 53.7 51 48.1 1.00

Female 50 46.3 55 51.9 0.96 (0.74,2.05)

Religion

Protestant 70 64.8 32 30.1 1.00

Orthodox 28 25.9 62 58.5 0.93 (0.64,1.68

Muslim 10 9.2 12 11.3 0.09 (0.23,.78)

Marital status

Married 80 74.1 64 60.37 0.91 (0.60,1.28)

Single 5 4.5 11 10.37 0.88 (0.57,1.19)

Divorced 11 10.1 27 25.47 0.34 (0.37,0.87)

Windowed 12 11.1 4 3.7 0.31 (0.32,0.81)

Educational status

Unable to read or write 62 57.4 6 5.6 1.00

Only read & write 16 14.8 26 24.5 0.92 (0.61,1.38)

Attended formal

schooling

30 27.7 74 69.8 0.90 (0.63,1.30)

Main occupation

Farmer 73 67.6 22 20.7 0.98 (0.66,1.46)

Govt employee 9 8.3 54 50.9 0.93 (0.61,1.41)

Merchant 20 18.5 14 13.2 0.92 (0.59,1.44)

House wife 6 5.5 16 15.1 1.00

6.2 “Cheka” drinking habit and hypertension
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The majority, 92 (83.3%), of drinkers drink “cheka” almost all days of a week. The

median duration (in years) of drinking was 20 years.  About three fourth (76.85%) of the

drinkers drink more than 2 kil of “cheka” at one time in a day. The reported reasons for

“cheka” drinking include, to gain strength for hard working on farm lands, to relax,

accompany or socialize with family members and neighbors, and to get more

concentration at work. Around  57.8 % of the drinker reported that they cannot start any

work prior to drinking “cheka” as they are highly  addicted to drinking. While another

25(5%) claim that they have habit of drinking they can drink before, with in or after

working hours every day. The remaining 23.15% believed that they have some habit of

drinking about more than four days in a week not less than 2 kil of “cheka”.

Table 3 Comparison of drinking habit and hypertension

Variable Hypertension

(n=26)

Normotension

(n=82)

p-value

Drinking frequency 0.036

4-6day/week 5 (19.2) 13 (15.8)7 / 21(80.7) 69 (84.1)

Drinking quantity 0.041

<2 kil drink/day 9 (34.6) 16 (19.5)> 2 kildrink/day 17 (65.38) 66 (80.4)

The mean systolic blood pressure and diastolic blood pressure for the chronic heavy

“cheka’ drinkers were 136.96 ± 26.93 mmHg and 78.44 ± 10.46 mmHg respectively On

the other hand, the mean systolic blood pressure was 116±11.4 mm Hg and diastolic

blood pressure was 72±9.3 mmHg  for the non-drinkers. The overall prevalence of

hypertension among the chronic heavy “cheka” drinkers was 24.07%, of which

12(11.1%) were females and 14 (12.96%) were males. Accordingly, based on ESH

classification 12(11.1%) had isolated systolic hypertension (> = 140/<90 mmHg), 9(8.3

%) had grade I hypertension, 5(4.6%) had grade II hypertension and no one had grade

three and isolated diastolic hypertension. The prevalence of hypertension among the non-

drinkers was 7.54 %; of which 5(4.7%) were females and 3(2.83) % were males, Based

on ESH classification one individual had isolated systolic hypertension, two (1.8%) of the

non-drinker had isolated diastolic hypertension, 4(3.7%) had grade I hypertension and
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one individual had grade II hypertension .Therefore the mean (SD) systolic blood

pressure was significantly higher (P < 0.05) among the drinkers. The reported use of

antihypertensive medication is also higher among the drinker. Similarly, 12 (11.1%) of

the chronic heavy drinker and 4 (3.7%) of non-drinkers were found to have pre-

hypertension, which is a designation that helps to identify individuals at high risk of

developing hypertension.

Table 4 Anthropometric measurement comparison of chronic heavy “cheka”
drinker and non-drinker

Mean(SD) Mean difference P value

Drinker (n=108) Non-drinker

(n=106)

Height (cm) 167.0 (10.2) 166.0 (10.3) 1.0 0.16

Weight (kg) 65.3 (10.1) 61.0 (10.4) 4.3 0.37

BMI (kg/m2) 23.4(3.8) 22.3(3.2) 1.1 0.21

SBP (mmHg) 131.6 (18.4) 116 (16.8), 15.6 0.48

DPB (mmHg) 78.44( 11.9) 72 (11.7) 6.4 0.61

MABP(mmHg) 101.1(15.15) 96 (14.25) 7.02 0.36

Heart rate(bpm) 76.3 (11.5) 73.9 (12.6) 2.4 0.012

6.3 Association between BMI and hypertension

The mean BMI among the chronic heavy“cheka” drinkers was 23.4 ± 2.6 kg/m2 (range:

16.2 to 37.3 kg/m2). About more than half of the “cheka” drinkers 67(62.03%) had a

normal BMI, whereas 20 (18.5%) had a BMI ≥ 25 kg/m2. Only seven subjects(6.48%)

had a BMI over 30 kg/m2, the remaining 14 (12.96%) of the chronic heavy drinkers are
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under weight. BMI over 25 kg/m2 was found to be a strong predictor of hypertension

(OR: 8.47; 95% CI: 5.30–13.53); Whereas the mean BMI of the non-drinkers was 22.3 ±

1.9 (range: 15.4kg/m2 to 34.7 kg/m2), about two third (66.037 %) of non-drinkers had a

normal BMI, whereas 11( 10.4 %) had a BMI ≥ 25 kg/m2 and two (1.8%) of the non-

drinkers had BMI over 30 kg/m2 , about 23 ( 21.7%) wereunderweight

Fig 6 Bar graph showing comparison of body mass index and blood pressure status between
chronic heavy “cheka” drinkers and non-drinkers in konso karat town, 2016

6.4 Physical activity level

About 12.96% (9 males and5 females) were classified as having a high (vigorous)

intensity physical activity level. 33.3 % had moderate physical activity level and rest

53.74% had low physical activity levelamong the chronic heavy “cheka” drinkers. On the

other side among the non-drinker about 24.52% were classified as having a high
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(vigorous) intensity physical activity level. 32.07 % had moderate physical activity level

and the rest 43.39 % had low physical activity level.

6.5 Multivariate logistic regression analysis

Table 5 Multiple linear regression analysis on selected variable for determinants of

blood pressure among chronic heavy “cheka” drinker in konso karat town, 2016.

Variable Hypertension

YesNo

COR (95% CI) AOR (95% CI)

Sex

Male 14 44 3.08 (1.14-9.02) 3.12(1.16-8.36)

Female 12 38 1.00 1.00

BMI

Under weight 4 10 1.00 1.00

Normal 13 54 0.54 (0.23-1.22) 0.57(0.26-1.26)

Over weight 6 14 8.08 (3.16-20.53) 6.92(2.65-18.07)

Obese 3 4 9.01 (3.18-22.45) 7.2(2.97-19.7)

Age

36-45 8 34 0.46(0.18-1.20) 0.49(0.21-1.23)

46-55 11 36 2.21(0.85-3.34) 2.23(0.91-3.37)

56-65 7 12 3.47(1.70-7.23) 3.48 (1.69-7.15)

Physical activity level

High physical activity 3 11 1.00 1.00

medium physical activity 8 28 8.91(3.14-21.75) 7.1(2.80-18.56)

Low physical activity 15 43 8.16(3.16-21.53) 6.82(2.25-18.17)

COR Curd odds ratio, AOR Adjusted odds ratio, CI Confidence Interval, statistically significant,

P < 0.05.

Table 6 Multiple linear regression analysis on selected variable for determinants of

blood pressure among non-drinker in konso karat town, 2016.

Variable Hypertension

Yes No

COR (95% CI) AOR (95%CI)

Sex

Male 3 48 1.38(0.74-2.02) 1.42(0.76-2.06)

Female 5 50 1.00 1.00

BMI
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Under weight 0 23 1.00 1.00

Normal 0 70 1.00 1.00

Overweight 6 5 6.08(2.16-18.53) 7.92(2.45-16.07)

Obese 2 2 8.01(3.08-20.45) 6.21(2.97-18.7)

Age

36-45 1 48 0.26(0.12-1.02) 0.28(0.16-1.07)

46-55 3 39 0.81(0.55-2.84) 1.13(0.81-3.67)

56-65 4 11 3.17(1.25-7.03) 3.18 (1.39-7.05)

Physical activity

High physical activity 1 25 1.00 1.00

Medium physical activity 3 31 1.23(0.64-1.85) 1.31(0.71-2.23)

Low physical activity 4 42 7.01(2.08-17.45) 5.11(2.07-1.87)

COR Curd odds ratio, AOR Adjusted odds ratio, CI Confidence Interval, statistically significant,

P < 0.05.

Results from the multivariate analyses using binary logistic regression model showed that

male sex, overweight, obesity, low physical activity and age above 45 year were found to

be independent risk factors for hypertension among the chronic heavy “cheka” drinkers.

A higher prevalence of hypertension was observed among male [AOR: 3.12, 95% CI:

(1.16-8.36)], overweight [AOR: 6.92, 95% CI: (2.65-18.07)], obese [AOR: 7.2(2.97-

19.7)], low physical activity [AOR: 5.62, 95% CI: (1.34-7.03)] and participants who had

age above 45 year [AOR: 3.48, 95% CI: (1.69-7.15)].

7.    DISCUSSIONS

People who drink alcohol excessively have a one and a half to two times increased

frequencyof high blood pressure. The association between alcohol and high blood

pressure is particularly clear when alcohol intake exceeds 5 drinks per day, and the

prevalence of hypertension is doubled at 6 or more drinks per day (Klatsky, 1996).

Among the risk factors for hypertension that have the potential to be modified, alcohol is

second only to obesity in its observed contribution to the prevalence of hypertension.
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Heavy drinking, particularly overtime, can damage the heart and lead to high blood

pressure and alcoholic cardiomyopathy (Klatsky,1996).The regular consumption of

alcohol elevates blood pressure, with global estimates that the attributable risk for

hypertensive disease from alcohol is 16% (Puddey and Lawrence, 2006).

The potency of alcoholic drink varies depending on alcoholic content of the drink, type of

drink, and the drinking habit. The current study attempted to quantify the amount of

“cheka” drinking based on gram, number of bottles or local drinking material (Qil) in

quantitative terms. This measure needs to be validated in the local context before it can

serve as standard measure; In addition to that I used the duration and frequency of

“cheka” drinking   as a respective measure of level of exposure or addiction to “cheka”

drinking.

This study suggestedthat that long-term heavy “cheka” drinking contributes to an

increase in mean arterial blood pressure at the population level. The present finding is in

consistent with other studies that found an association between chronic alcoholism and

elevated blood pressure. The current study compared mean arterial blood pressure

between chronic heavy “cheka” drinking and non-drinking adults in Konso Karat town. It

demonstrated an association of chronic heavy “cheka” drinking with a rise in mean

arterial blood pressure, which suggests that alcoholism due to “cheka” drinking, have a

higher risk for developing an increased blood pressure.

Earlier studies have also suggested that chronic heavy alcoholism predisposes to high

blood pressure and other cardiovascular morbidities(Rehem, 2003). Heavy alcohol intake

has been shown to be associated with an increased risk of hypertension, coronary heart

disease, stroke, and death (Fuchs, 2001). In another study, however, heavy alcohol intake

appeared to be unassociated with an increased risk of hypertension in young patients. A

few studies have reported that the blood pressure augmentingeffect of alcohol drinking

was more prominent in the elderly than in the young, (Wakabayashi,Araki, 2010 &

Fortmann, 1983). High risk alcohol use was related to different chronic diseases like

cardiovascular diseases (WHO 2014). One study from south western part ofEthiopia

revealed that alcohol drinking was significantly associated with increased blood pressure
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or hypertension (Sisay, 2015). When the association between alcohol consumption and

blood pressure is expressed in terms of prevalence of defined high blood pressure,

hypertension (BP ≥ 160/95 mmHg) is 1.6 to 2.4 times more prevalent in "heavy" drinkers

than in various control groups reporting less or no alcohol us (Wallace, 1981).

The mean arterial blood pressure among chronic heavy “cheka” drinkers was

significantly higher than that of the non-drinkers,with a difference of5.1 mmHg. A blood

pressure variation of 5.1 mmHg may appear insignificant at an individual level, but can

be considered as an important difference at a population level. It do requiresa

muchgreater effort to lower (shift to the left) the mean blood pressure distribution of a

given population by 5.1 mmHg. Such reduction strategy would also have a significant

contribution to lowering the risk of morbidity and mortality related to cardiovascular

diseases at the population level. It has been well established that "a large number of

people exposed to a small risk may generate many more cases than a small number

exposed to high risk"(Rodgers, 2004). Population based strategies that seek to shift the

distribution of risk factors often have the potential to produce substantial reductions in

disease burden (Rodgers, 2004).

The overall prevalence of hypertension among the chronic heavy “cheka” drinker in this

study was found to be 24.25 %.It was nearly similar with that of other in Durame town

southern Ethiopia (22.4%) (Helelo, 2014),butlower thanthe findings from Gondar city

(28.3 %) (Awoke; et al, 2012), Addis Ababa (30 %) (Tesfaye,etal, 2009), Malaysia (27.8

%) (Rampala; 2008) and Nigeria (27.1 %) (Agemyang; 2003). However, this finding is

higher than that of studies done in southwest Ethiopia (13.2 %) (Gudina, 2013),

Northwest Ethiopia (18.1 %) (Mengistu, 2014), Sidama Zone Ethiopia (18.8%) (Giday,

2011), Gilgel Gibe Field Research Center, Jimma (9.3%) (Yeshalem, 2013), and Eritrea

(10.3%) (Mufunda, 2006). The difference could be due to the fact that previous studies

were done in both urban and rural dwellers with no behavioral specification while this

study was conducted only in urban dwellers and only on chronic alcoholism specifically

on “cheka” drink. The other plausiblereason might be the inherentdifferences in study

populations. In the southwest study, the study population was those who came for health

care service in the hospitals. In addition other studies were conducted at the populations
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level at different timepoints. The result of this study was also lower than that of findings

from Senegal (46 %) and Angola public sector workers (45.2 %) (Pessinaba, et al 2013).

The reason for this lower prevalence of hypertension in the current study as compared to

thesetwo studies might be due tothe fact that the difference in ethnic background, socio

cultural and socio-economic status between the study populations.

As many studies have agreed, there is a positive association between age and

hypertension in which the risk of hypertension increases with age , this could be due to

the physiological change of blood vessels as the age is increased; that is, with increased

age, arterial blood vesselsloss their elasticity and became rigid (Shishani, 2011, & Van,

2006). Hypertension was 9% higher among those aged 46–55 years compared to those

36–45 years old, while it increased by 20% in those 56 years or older compared to those

46-55 years of age category. In the current study, obese subjectshad a 4.5 times higher

risk of hypertension compared to those with normal BMI.

This study showed that 53.7% of the drinkerswere sedentary, of which 13.8% were

hypertensive, on the other hand, 56 % of the non- drinkerswere physically active, of

which only 3.7% were hypertensive. Activelifestyle was shown to have a protective role

towards cardiovascular health. The current study is in conformity with the findings in

Gondar Ethiopia, which reported onthat not continuously walking for 10 minutes per day

(AOR = 2.86, 95% CI; 1.15-7.12) was indicated to have an association with

hypertension, Population based cross-sectional study in Addis Ababa Ethiopia reported

17% of the males and 31% of the females whowere classified as having low level of total

physical activity have hypertension (Fikru, 2009).

7.1 Strengths and Limitations of the study

7.1.1 Strengths of the study

 Pretest was done
 The data was primary
 During the study time, health education was given by the principal investigator

for each of the study participant regarding hypertension.
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7.1.2 Limitations of the study

 The Use of self-reported age and chronic “cheka”drinking data in a setting where

record of vital statistics is not available, might leadsto a recall bias.

 No mechanism was designed to counter check the reported age or alcohol

consumption behavior.

 The effect of other contributing factors and associated health problems such as

diabetes, kidney diseases, heart diseases, level of cholesterol etc, were not

assesseddue to budgetary issues.

 Furthermore, the study was limited to behavioral and physical measurements

and did not include biochemical parameters.

8.  CONCLUSION AND RECOMMENDATION

8.1 Conclusion

There was high prevalence of hypertension among adults“cheka” in karat town who are

long term heavy “cheka” drinker and it may show a hidden epidemic in this population.

Significant proportions of the participants were unaware of having the condition and were

screened newly for the first time.
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8.2 Recommendation

It is necessary that policy maker and healthcare provider should continuously conduct

periodical survey for screening and early detection, treatment, and control for

hypertensive case in communities. Since people with hypertension may not exhibit any

symptoms, their high blood pressure is often undiagnosed until complications occur.

Hence, regular blood pressure screening can facilitate early diagnosis and treatment and

reduce the risk of further complications associated with hypertension. Health extension

workers, health center and hospital professionals have a positive impact on prevention,

management of hypertension through patient education, counseling, perform the initial

evaluation and set up a care plan that includes primary and secondary prevention

strategies. Therefore, provision of sustainable health education to the community about

adverse effects of long term heavy “cheka” drinking and prevention of hypertension are

highly recommended.
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ANNEX I

የጥናቱተሳታፊዎችየመረጃቅጽ

ስሜእያዩግርማይባላል፡፡በአዲስአበባዩኒቨርሲቲህክምናጤናሳይንስኮሌጅፊዚዮሎጂትምህርትክፍልየድህረምረቃተማ

ሪስሆንየመመረቂያፅሁፌንአዘውትሮጨቃመጠጣትበደምግፊትላይየሚፈጥረውንተፅእኖመስራትአስቤያለሁ፡፡እርሰዎ

ምበዚህጥናትዙሪያእንዲሳተፉተጋብዘዋል፡፡

በጥናቱዙሪያየተዘጋጀማብራሪያ፡፡

1. የጥናቱዓላማ፡- የዚህጥናትዓላማጨቃንአዘውትረውየሚጠጡሰዎችንደምግፊትመለካትናልዩነቱንማወቅ፡፡

2. አጠቃቀም፡- እርስዎጨቃንከመጠጣቶበፊትየደምግፊትይለካሉ፡፡

3. ሊደርስየሚችልአደጋ፤ምንምየለም፡፡

4. ከጥናቱየሚገኝጥቅም፡-

በዚህጥናትተሳታፊበመሆንዎጨቃንለብዙጊዜመጠጣቶደምግፊትላይያለውንውጤትያውቃሉ፡፡

5. ሚስጥራዊነት፡- ማንኛውምየጥናቱተሳታፊመረጃበሚስጥርይያዛል፡፡

6. ፈቃደኝነት፡- እርስዎበጥናቱለመሳተፍፈቃደኛያለመሆን፣ማንኛውምመረጃያለመስጠትመብትዎየተጠበቀነው፡፡
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ጥናቱንበተመለከተማንኛውምጥያቄካለዎትየዋናውተመራማሪአድራሻ፡-

እያዩግርማ

አዲስአበባዩኒቨርሲቲ

ህክምናፋኩሊቲፊዚዮሎጂትምህርትህክምናክፍል

ስልክ +251 910 710 707

ANNEX II

PARTICIPANT INFORMATION SHEET

Title of the research:

The effect of chronic “cheka” drinking on blood pressure, in konso  karat town, Ethiopia.

Principal Investigator: Eyayou Girma (BSc)

Supervisor: Diresibachew Haile (PhD)

Coordinating office: Addis Ababa University, Collage of medicine and health science,

Department of Physiology

Purpose: The objective of this research is to study chronic heavy “ cheka” drinking and

its effect on Blood pressure. This research undertaking is for partial fulfillment of the

requirements for the Master Degree in Medical Physiology.

Procedure and Participation: You will be asked for measuring your Blood pressure.

Confidentiality: The use of information for any purpose other than that to which

participants consented is unethical to the participants. The information you provide is not

disclosed in the way it identified your personal characteristics and privacy.
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Risk: The proposed research does not have any inhumane treatment of research

participants and any physical harm, social discrimination, psychological trauma and

economic loss.

Freedom to withdraw: If you participate in the study, you have full right to withdraw

from the study any time you want.

Person to Contact: The participant has the right to ask information that is not clear about

the research context and content before or during the research work.

ANNEX III

የጥናቱተሳታፊዎችየስምምነትቅጽ

የጥናቱተሳታፊመለያቁጥር

ጥናቱንበተመለከተበቂማብራሪያተደርጎልኛል፡፡የጥናቱንዓላማበሚገባየተረዳሁሲሆንበጤንነትላይምንምአይነትጉዳት

እንደማያደርስእናበሚስጥርእንደሚጠብቁስለተገነዘብኩበጥናቱለመሳተፍመወሰኔንበፊርማዬአረጋግጣለሁ፡፡

የጥናቱተሳታፊስም __________________________

ፊርማ__________________________________________ ቀን _____________

የመረጃሰብሳቢውስም______________________________________________________

ፊርማ________________________________________

ቀን_________________________
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ANNEX IV

Consent Form

Code No _______________

Information   about the study has been explained formally by the investigator. I have

understood that the objective of the study is to determine the effect of chronic heavy

“cheka” drinking on blood pressure. This will not hurt my health. It has also explained to

me that I have the right to stop any time.  There is nothing I will lose if I refuse to

participate.

I agree to participate in the study and here by approve my agreement with my signature

Participant signature

____________________________________Date________________

Investigator’s signature

_________________________________Date_________________
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ANNEX V

በአማርኛየተዘጋጀቃለመጠይቅ

ክፍልአንድ

መመሪያ፡- ይህመጠይቅበአጠቃላይ 26

ጥያቄዎችንየያዘሲሆንጥያቄዎቹምየጥናቱንአላማየሚመለከቱጥያቄዎችናቸው፡፡በታቻለዎመጠንበጥንቃቄባዶቦታዎችን

በመሙላትእናከተሰጡትአማራጮችውስጥተገቢየሆኑትንመልሶችበማክበብሁሉንምጥያቄዎችእንዲመልሱይጠየቃሉ፡

፡

I. የመለያጥያቄዎች

1. የመለያቁጥር___________________________ ቀን፡______________________

2. አድራሻ፡ ሀ. ገጠር ለ. ከተማ

ቀበሌ፡___________________ ወረዳ __________________

የቤትቁጥር፡_____________________

3. የትውልድቦታ፡_____________________________________________

II. የማህበራዊእናስነህዝብባህሪያት

4. እድሜ፡______________________________________

5. ፆታ፡ ሀ. ወንድ ለ. ሴት

6. የጋብቻሁኔታ፡ ሀ. ያገባ ለ. ያላገባ

ሐ. የተፋታ መ. ባለቤቱ/ቷየሞተችበት/የሞተባት

7. ሀይማኖትሀ. ኦርቶዶክስ ለ. ሙስሊም

ሐ. ፕሮቴስታንትመ. ካቶሊክ ሠ. ሌላ (ይግለፁት)
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8. ስራ ሀ. ተቀጣሪ ለ. የግልሰራተና ሐ. ነጋዴ

መ. ገበሬ ሠ. ተማሪረ. ሌላ (ይግለጹት)

9. ብሔረሰብ __________________________________________

10. አመታዊገቢ________________________________________________

11. የትምህርትደረጃ

ሀ. አልተማርኩምለ. ማንበብናመጻፍብቻሐ. እስከ_________ ክፍልብቻ

መ. ኮሌጅ ________ዓመትሠ. ዩኒቨርስቲ__________ዓመት

III. ዝርዝርጥያቄዎች

12. ጨቃየመጠጣትልምድአለህን? ሀ. አዎ ለ. የለኝም

13. መልስዎአዎከሆነምንያህል?

ሀ. በየቀኑለ. በሳምንትከ 2 - 3 ቀናት

ሐ. በሳምንትከ 4-5 ቀን መ.በሳምንትአንድጊዜ ሠ. አልፎአልፎ

14. በአንድጊዜምንያህልጨቃነዉየሚጠጡት?

ሀ. ከ 1-2 ጠርሙስ/ቅልለ.3-4 ጠርሙስ/ቅልሐ. 5-ጠርሙስ/ቅልናከዛበላይ

15 ለምንያህልጊዜጨቃጠጥተዋል?

ሀ. ለ6 ወራት ለ. ለ 1 አመት ሐ.ከ 2-5 አመታትመ.ከ 5 አመትበላይ

16 አብዛኛውንጊዜከማንጋርነውየሚጠጡት?

ሀ. ብቻዎን ለ. ከባለቤትዎጋር ሐ. ከጓደኛዎጋር መ. ከወላጅዎጋር

17. ለምንድንነውጨቃየሚጠጡት ?

ሀ. ለመዝናናተ ለ. ጠንክሮለመስራትሐ. ለምግብነት

መ. ትርፍጊዜዬንለማሳለፈሠ. ድብርትለማስወገድ

ረ. ደስየማይልስሜትንለማስወገድሰ. ማህበራዊጉዳይስለሆነ

ሸ. ሌላምክንያት (ይግለፁ)

18. ሌላየአልኮልመጠጥይጠጣሉን? ሀ. አዎን ለ. አይደለም

19. መልስዎአዎከሆነለምን?

ሀ. እንቅልፍእንዲወስደኝ ለ. ድብርትንወይምደስየማይልስሜትንለማስወገድ

ሐ. ደስታንለመጨመር መ. ደስታዬንለማቆየት

20. ጨቃሲጠጡምንአይነትስሜትይሰማዎታል?

ሀ. የደስታስሜት ለ. ከጭንቀትነጻየመሆንስሜት
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ሐ . ድብርት መ. ብስጭት

ሠ. የአእምሮመነቃቃት (ንቁመሆን) ረ. ጥንካሬ ሰ. የራስምታት

21. ጨቃከጠጡበኋላምንአይነትስሜትይሰማዎታል?

ሀ. ድብርት ለ. ብስጭት ሐ. ከፍተኛየሆነጭንቀት

መ. የደስታስሜት ሠ. የመዝናናት/የመነቃቃትስሜት ረ. የምግብመዝጋት

ሰ. አትኩሮት ሸ. ከፍተኛየሆነሀሳብ ቀ. የራስምታትበ. የሆድማቃጠል

22. ጨቃሳትጠጣብትቀርደስየማይልስሜትይሰማሃልን? ሀ. አዎ ለ. አይሰማኝም

ክፍልሁለት፡ቃለመጠይቅ፡

I. ካሁንበፊትየታወቁበሽታዎች፣የአመጋገብናየአኗኗርባህሪያት

1. የደምግፊትሀ. አለውለ. የለበትምሐ. አልታወቀም

1.1 አባትዎ ------------------ ------------------ ------------------

1.2 እናትዎ ------------------- ----------------- ---------------

1.3 እርስዎ ------------------- ------------------ ----------------

2. ነበረብኝካልክ/ሽመድሀኒትዎንከጀመሩበኋላአቋርጠውያውቃሉ ?

ሀ. አዎለ. አላቋረጥኩም

3. የስኳርበሽታአለብዎት ? ሀ. አዎለ.የለብኝም

4. ሲጋራያጨሳሉ ? ሀ. አዎለ.አላጨስም

5. የሚያጨሱከሆነበየስንትጊዜውያጨሱነበር ?

ሀ. በየቀኑለ. በሳምንትአንድጊዜሐ. በሳምንትከ 2-3 ቀን

መ. በሳምንትከ 4-5 ቀንሠ.ሌላካለእባክዎትንይጥቀሱ ----

6. ማጨስከጀመሩምንያክልጊዜሆነዎት ? -----------

7. ጫትየመቃምልምድአለዎት; ሀ. አዎለ. የለኝም

8. መልስዎአዎከሆነበየስንትጊዜውይቅማሉ ?

ሀ. በየቀኑለ. በሳምንትአንድጊዜሐ. በሳምንትከ 2-3 ቀን

መ .በሳምንትከ 4-5 ቀንሠ. ሌላካለእባክዎትንይጥቀሱ ----

9. ስፖርታዊ እንቅስቃሲ ያደርጋሉ ሀ. አዎ ለ. አላደርግም

10.መልሶአዎ ከሆነ በቀን ለስንት ደቂቃ/ስአት ሀ. 20-30ደቂቃ ለ.30-60ደቂቃሐ. ከ 1 ስአት በላይ

11. በሳምንት ምን ያክል ቀን ሀ. 2-3 ቀን ለ.3-4 ቀን ሐ. 4-5ቀን መ. 6-7 ቀን

II. ቁመትናክብደትእንዲሁምየደምግፊትመጠን
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9. ከመጠንበላይክብደትመጨመርናውፍረት

ቁመት ____________________ ሜትር

ክብደት _____________________ ኪ.ግራም

10. የሰዉነትአቋምመጠን (ኪ.ግ /ሜ2) --------------

የደምግፊት

10.1 የመጀመሪያውየደምግፊት -----------------

10.2 ከ 5 ደቂቃበኋላየደምግፊት --------------

10.3 አማካኝየደምግፊት ---------

ላደረጉልኝሙሉተሳትፎበጣምአመሰግናለሁ

መጠየቁበትክክልመሰራቱንየተከታተለውሰውስም------------------------------- ፊርማ---

ANNEX VI

ENGLISH QUESTIONNAIRE

Part –I

Instructions: This format contains a total of 21 questions, which are pertinent to the

research objectives. You are kindly requested to answer all as completely as possible and

carefully by filling the blank spaces and encircling one appropriate choice from the

alternatives given.

I. Identification
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1. Code number of the subject:_____________________ Date

____________________________

2. Address:    a. Rural         b. Urban

II. Socio demographic characters

3. Age____________________________

4. Sex                        a. Male              b. Female

5. Marital status: a. married b. unmarried c. divorced d.

widowed

6. Religion: a. Orthodox      b. Muslim c. Protestant d.

catholic

e. others (specify)_______________________

7. Occupation: a. employee b. unemployed c. trade

d. farmer e. student f.  Others (specify)_______________

8. Ethnicity ____________________________________

9. Education level:        a. an Illiterate         b. read and write only        c .up to --------

grade only

d. College----------year                           e. universty----------year

10. Do you have a habit of cheka drinking? a. Yes b. No

11. If yes, how often?

a. Every day               b. 2-3 days per week c. 4-5 day aweek

d. once a week               e. occasionally

12. How much you drink at a time?

a. 1-2bottle/kel                 b. 3-4 bottle/kel                   c.  5 bottle/kel and above

13. For how long have you been drinking cheka?

a) 6 months                  b) 1 year c) 2-5th years                      d) > 5 years

14. With whom do you usually drink cheka?

a. alone                    b. with spouse c. with friend’s              d. parents

15. Why do you drink cheka?

a. for relaxation                           b. to increase performance             c. as part of diet

d. to kill extra time                       e. to avoid depression f. to avoid unpleasant

feelings
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g. for socialization                         h. other reasons (specify)

18. Do you take additional alcohol? a. Yes b. No

19. if yes why do you take that additional drink?

a. to sleep      b. to avoid depression c. to be euphoric  d. to stay happy

20. What do you feel during you drink cheka?

a. happiness                       e. frequent urination

b. euphoria                        f. irritability

c .tension relief                 g. mental alertness/wakeful/strength

d. depression                     h. head ache

21. What do you feel after you drink large amount of cheka?

a. Depression                  e. Relaxation                       i. Head ache

b. Irritability                   f. Suppressed appetite j. abdominal pain

c. Insomnia                    g. Concentration

d. Happiness                  h. Facilitated thinking

22. Do you feel unpleasant symptoms when you are drinking cheka?   a. Yes   b. No

Part two Health and behavioral section

1. Previous history of Hypertension

a. Yes     b.no     c. do not know

1.1 Father ------ -------- ---------------

1.2 Mother ------ -------- ---------------

1.3 Yourself ------ -------- ---------------

2. If yes after starting your treatment have you ever discontinue?  1) yes    2) No

3. Do you have diabetes mellitus?      a. Yes      b.No

4.  Do you smoke?                                   a. yes         b .No

5. If you smoke how frequently please?

a) Daily b) once /wk      c) 2 -3 days/wk      d) 4-5 days/wks      e) Other, please

specify--------

6.  For how long have you been smoking? --------------------------

7. Do you have a habit of Khat chewing?     a. Yes       b. No

8. If Yes, how often?

a) Daily b) once /wk     c) 2 -3 days/    d) 4-5 days/wks     e. Other, please specify__
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9. Do you have the habit of doing any physical exercise?   a) Yes    b) No

10. If yes, for how much minute or hour in a day?

a) for  20-30 min   b) from 30-60 min  c) more than an hour

11. How many days in a week?

a. 1-2 day/wk       b. 3-4 day/wk      c.5-6 day/wk       d. every day

III Anthropometric and blood pressure measurement

9. Over weight and obesity

9.1 Height----------meters

9.2 weight-------------kilogram

9.3 BMI----------------------

10. Blood pressure level:

10.1 First blood pressure----------mmHg

10.2 Blood pressure after 5 or more minutes for newly diagnosed ----------mmHg

10.3 Average blood pressure -------------mmHg

WE THANK YOU FOR THE FULL COOPRERATION!

SUPPERVISORS NAME------------------------- SIGNATURE--------------DATE------------


