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Abstract 

This study in~restigated Eirr~xrait food system. Firstly the current dieta-17 

consumption of a representative sample of the Kuwaiti population was 

assessed. Secondly the effects of the 1990 Gulf War on Kuwait's food and 

nutrition system were investigated. 

The major part of this study was a National Diet and Nutrition Survey of 

people aged 20 to 65 years, which is the largest and most detailed survey ever 

undertaken of the diet and nutritional status of adult people in Kuwait. A 

food frequency questionnaire was delivered to 491 subjects (response rate 

81.8%, 278 female and 2 13 male). In addition, a sample of 383 (response rate 

207 female and 176 male) were interviewed using a 24 hour recall method. 

This study aimed to provide a comprehensive cross-sectional picture of the 

dietary habits and nutritional status of the population of Kuwait. The energy 

and nutrient intakes in the survey were compared with the US RDA. 

The study components and some of the main findings of the diet and 

nutrition survey are summarised below. 

Components of this study survey 

A detailed interview to provide general infomation about dietary 

habits and background information about lifestyle, health status, 

and socio- economic characteristics. 

24-dietary dietary recall of food and drink consumed over the 

previous 24-hour. 

Food Frequency Questionnaire to identify food group 

consumption over one year. 

Anthropometric measurements (height, weight, and waist and hip 

circumferences) 

Retrospective cross-sectional study to identlfy factors affecting 

the Kuwait food and nutrition system during the 1990 Gulf war. 



Findings 

Diet related diseases reported by subjects were Obesity, diabetes, blood 

choiesteroi, trigiycerides and biood pressure. Anaemia was commoniy 

reported by younger-aged female subjects. Whereas, osteomalicia was 

reported mostly among females above the age of 33 years. A large proportion 

of this study population was within or above grade one obesity (overweight) 

range, which represents a major public health problem in Kuwait. It appeared 

to be a combination of lack of physical exercise, lack of education, cultural 

influences on eating behaviours and over consumption, More than half of the 

study group reported physical activity levels of either sedentary and light 

activities. 

Food group consumption patterns among this study's participants showed 

that the average number of servings consumed of meat, fruit and dairy 

products were within the servings range recommended by the dietary 

Guidelines for Americans, while mean daily vegetable intake exceeded the 

amount of servings recommended. 

There were clear relationships between Socio-economic, demographic and 

cultural food habit factors nutrient intake status of this study's subjects. 

Energy and nutrient intakes 

The distribution of energy in the diet was 2206.6 KJ. Carbohydrate was 

yielding 52.796, fat 28.896, and protein 18.1%. 

Vitamin and Mineral intakes. 

On average, daily mean intakes of rnicronutrients for all participants were 

above the RDA reference intake for vitamin C, B12, niacin, calcium, sodium, 

potassium, and phosphorus, except younger female aged aged between 20-24 

years who had a lower daily mean intake of calcium than the U S  RDA. All 



participants had daily mean intake below the U S  RDA for thiamine (Bi), 

Riboflavine B2, Folate, B6, Copper, Zinc, Magnesium, Manganese, and water, 

with the exception of some segments [small proportion! who had higher mean 

daily intakes than recommended. Daily mean intakes of iron were found to be 

higher among male subjects, and older female aged 51> years and lower 

among young females. A substantial proportion of the subjects had intakes of 

vitamin D that were below the RDA 

Gulf War 

A minor part of this study was a retrospective investigation of the effects of 

the 1990 Gulf War on Kuwait's food and nutrition system. 

The subject group consisted of people living in Kuwait during the period of 

occupation, and aged between 15 to 50 years at the time of occupation. A 

total of 390 completed questionnaires (response rate 7896, 202 female and 

188 male) were returned. 

Food shortages forced people to change their eating habits largely on the 

basis of being unsure about how long the occupation might last. Some 

respondents (47.7%) reported not having sufficient income to purchase food, 

and 22.1% had to sell capital items to purchase food. There was a significant 

increase in home production, with 23.1% of people growing vegetables and 

39% raising animals to supplement food needs. Fish, milk, and fruit markets 

experienced a deterioration in food quality and quantity. Public and 

individual health, and health care services also suffered during the 

occupation. A secret Kuwaiti resistance group played a major role in 

maintaining food security during the occupation. 

Food reserves in Kuwait seemed sufficiently robust to supply basic needs for 

the population who remained during the 7-month occupation. However, 

health and nutrition standards were far from adequate and would have 

deteriorated had the occupation continued. 



CHAPTER ONE 

Kuwait is a small country, located in the northeastern section of the 

Arabian peninsula. The land of Kuwait is mostly flat desert with arid 

soil, little or no irrigation water and a harsh climate (Kuwait Country 

paper, FA0 1992). The population in Kuwait in 1999 was 2,254,954 

comprising 1,442,699 non-Kuwaitis and 8 12,255 Kuwaitis. 

Approximately 55% of Kuwaiti nationals are below the age of 20 years, 

with high fertility and population growth rates. 

Because of the climatic and geographic conditions Kuwait relies 

heavily on imports. Most food and water has to be imported (Nath 

1978; Autret and Miladi 1998). In 1992, the Industrial Bank of Kuwait 

(IBK) reported that Kuwait imported 66% of its domestic food 

requirements. 

Two major factors have affected food and nutrition in Kuwait, the first 

being an economic transition due to oil discovered in the 1930s. By 

1938, it was obvious that Kuwait was virtually floating oil. The 

country became wealthy. After 1963, Kuwait experienced sudden 

and dramatic changes in health care, education, and standard of 

living which resulted in significant lifestyle changes. Several 

investigators (Freeth 1972; Kamal and Martine 1984; Al-Awadi and 

Arnine 1988; Masaiger 1987; and Kuwait country paper, FA0 1992) 

have reported the economic impact on food and nutrition 

consumption and Kuwaiti lifestyle. 

The second key event was the 1990 Gulf War. On August 2 1990, 

Kuwait was occupied by the Iraqi Army for seven months. The only 

food produced during that time was that from a dairy company, and 



some bakeries (Baroon 1993). As a result of invasion, the health and 

nutritional environment were far from adequate. 

The process known as "n~itrition transition" is a global phenomenon 

affecting population diet and physical activity patterns in developing 

countries, with characteristic nutritional outcomes. As described by 

Popkin (2003) it occurs in three stages, first famine begins to recede 

as income increases. Second, changes in diet and physical activity 

lead to the appearance of new diseases and disability. Third, 

behavioural change starts to reverse these negative tendencies and 

extend healthy aging. 

In Kuwait, nutrition transition has led to higher energy consumption, 

reflected in a large proportion of the population consuming over 35.5% 

of energy from fat and more than 15.1 % from protein (Al-Awadi 1990). 

As a result of the nutrition transition, Kuwait is facing rapid rises in 

diet-related diseases. For example, obesity is a threatening health 

problem (Al-awadi et al. 1994). 

Kuwait experienced rapid changes in food consumption as a result of 

economic change and the 1900 Gulf war. 

Kuwait is an interesting case study because it is heavily reliant upon 

imported food and because it has had the two major transitions 

(mentioned above) affect its food and nutrition system. Although very 

little attention has been paid to food, nutrition and diet related 

diseases in Kuwait before, during, or even after the war; the exception 

being some studies indicating that many people in Kuwait suffer from 

several chronic health problems related to overeating. Researchers 

have paid less attention to the nature of changes in food and nutrition 

in Kuwait during the invasion. Therefore, despite diet being a key 

indicator of health for individuals and groups living in the same 

society, there is no complete food composition table relating to Kuwait. 



Several studies provide some insight into food consumption in Kuwait: 

limited nutrient content data for some selected Kuwaiti dishes (Al-Nesf 

et a1 1980; Kamal and Allam 1980; and Eid and Al-Awadhi 19891, 22 

Kuwaiti composite dishes reported by Sawaya et a1 (1998), and more 

recently 32 Kuwaiti dishes were analysed for their proximate 

composition, and phytate content (Dashti et al. 2001). Harrison 

(1998) mentioned that the Middle East region has very special needs 

for food consumption data. 

Therefore, the present study summarises the food and nutrition 

system in Kuwait, primarily by describing the food industry and 

national apparent consumption data. This is a first logical step to 

understanding Kuwaiti dietary habits and food patterns. Also, this 

study will provide a unique opportunity to explore the following. 

1- The application of two methods (FFQ, and 24 hour recall) to 

assess food and nutrient intakes in a representative sample. 

This information can then combined with known information 

on the aetiology of various diet-related diseases to provide 

insights into proportions of diseases that might be minimised 

in the Kuwaiti population. 

2- Socio-economic variables such as age, gender, ethnicity, 

income, education, occupation, marital status, and physical 

activity on food consumption patterns. 

3- The impact of the 1990 Gulf War on the availability of food and 

food and the nutritional system. 



4- Potential pathways for effective public health nutrition 

planning for dietitians, nutritionists, and other health 

professionals. 

5- Self-reported occurrence of diet-related diseases and dietary 

habits. 

The principle objective of this study was. 

To define the nutritional quality of the Kuwaiti diet, and provide a 

basis for strategies to improve dietary consumption and to maximize 

health and minimize diet-related diseases in Kuwait. An integral part 

of this study was to survey 491 Kuwaiti subjects using a FFQ, and to 

interview 383 Kuwaiti subjects to collect dietary and anthropometric 

data using a 24-hour recall method. 

The specific aims of this study were. 

1- To describe the dietary patterns of a representative sample 

of the Kuwaiti population. 

2- To identlfy associations between various socio-economic factors 

and individual food consumption patterns and nutritional 

intake status. 

3- To provide a comprehensive nutritional explanation of the 

Kuwaiti diet which might help inform public health practice 

and preventive health programs. 

5- To identlfy opportunities for improving the diet in Kuwait. 



6- To identify the effects of the 1990 Gulf War on food availability, 

quality, food consumption and other diet-related issues during 

the invasion. 

Investigation of food consumption and diet related issues in Kuwait is 

very challenging, because it requires knowledge of history, economics, 

sociology, anthropology, nutrition, epidemiology, agriculture, and food 

system. 



This thesis is structured as follows. 

Chapter One: provides ai ov-ei-v3ew for iiie iiiesis a ~ d  ouiiiiies iiie 

principle objective, and specific aims of this study. 

Chapter Two: highlights the historical background of Kuwait's Food 

System, and the Nutrition Policies and Interventions that have been 

applied in Kuwait, as  well as the barriers affecting food production in 

Kuwait. In addition, apparent to food consumption data and socio- 

economic factors that affect food intake are discussed. This chapter 

also discusses diseases related to nutrition, the survey methods used 

in this study, and the effects of the 1991 Gulf War on Kuwait's Food 

and Nutrition system. 

Chapter Three: presents the study design, methodologies, research 

questions and hypotheses. Sample selection and statistical analyses 

are also outlined. 

Chapter Four: describes the Food Frequency Questionnaire (FFQ) 

results. In this chapter FFQ was used to assess usual food intake, by 

collecting food frequency intake data over the previous year. Foods 

and beverages were based on a list of foods that were presented to 

subjects, and consumption compared levels to US Dietary Guidelines. 

In addition, various Kuwaiti food habits were documented. 

Chapter Five: describes the association of food frequency intake and 

a range of socio-economic factors which were also taken for each 

subjects. 

Chapter Six: Identified mean daily macronutrient and micronutrient 

consumption determined by 24 hour recall. Mean values were then 

compared to US RDA values. In addition, BMI, and waist and hip 

circumference data are presented and compared with dietary data. 



Chapter 7: Snow ball sampling was used to describes the effect of 

the 1990 Gulf war on food security, food quality, food price, food 

sources, dietary trends, and health statius dl-wing that time. 

Chapter 8: General discussion 

Chapter 9: Conclusion and recommendations 



CHAPTER TWO 

2.0 LITEPATS'I,S P2TVqE'$!T 

2.1 KUWAIT'S FOOD SYSTEM. 

Nutrition Policies and Intervention. 

Before oil was discovered in 1936, food patterns in Kuwait depended 

on the limited variety of local produce and some imports. Local food 

consisted of fish and other seafood, dates, rice, and the meat and milk 

of sheep, goat and camel. Fish was the major food product in Kuwait 

at that time, and fruits, vegetables and red meat were scarce. Meat 

was eaten only once a week, or in some cases once a month (Kuwait 

country paper, FA0 1992), and the most commonly consumed 

beverages were Arabic coffee, and sheep, goat and camel milk (Kamal 

and Martinez 1984b). 

However, during the last thirty years, the food industry in Kuwait has 

changed gradually and now there are over 509 food manufacturing 

businesses. Kuwait's food distribution system depends on consumer 

cooperatives, which is the dominant link between food import 

companies and consumers (Baroon 1993). These cooperatives do not 

import food directly but do so through importers or distributors. They 

have the largest market share in Kuwait's food retail system with 

approximately 43 consumer cooperative societies, and over 600 

branches in Kuwaiti cities that are supported by the Kuwaiti 

government. Competition from privately owned supermarkets which 

have recently begun to increase their market share, amount to an 

estimated 2000 grocery shops and wholesale markets. Approximately 

50 fresh produce markets have emerged in the retail sector. In 

addition, food warehousing companies have become very well 

equipped to have dry, cold, and frozen food storage to cover national 

food requirements and to secure food for all during any emergency. 



Imported food has come to dominate the food supply, thus giving 

Kuwait an abundance and diversity of diet. Food is imported from all 

over the world and i s  available in the markets at relatively low cost. 

Major products imported include fresh fruits, vegetables, cereals, 

dairy products, poultry, meat, and prepared meat (Kuwait country 

paper, FA0 1992). Kuwait imports frozen meat mainly from European 

countries and live animals such as sheep and cattle, from Australia 

(Baroon 1993). 

The Kuwaiti government has adopted very strong policies to support 

the food system and local food production. The importation of a 

variety of foods from all over the world enhances food availability, 

sustaining the stability of food in the market and meeting market 

needs. Whilst this policy is effective in eradicating food shortages in 

Kuwait, it would be difficult to adopt by countries less affluent than 

Kuwait. 

Kuwait has established strategies for food reserve programs to secure 

the basic nutritional needs of the population for a period of up to 6 

months, as was evident during the Iraqi occupation. However, these 

programs require further development (Kuwait country paper, FA0 

1992). 

In 1974 the Kuwaiti government introduced subsidized systems to 

maintain relatively low market prices. This system was based on the 

distribution of food using ration cards issued to Kuwaiti families 

according to their family size (Al-Awadi et al. 1994). Each family had a 

monthly entitlement to foods such as rice, dried milk, vegetable oil, 

sugar, lentils, and tomato paste. 

The Kuwaiti government policies are in place to increase local 

agricultural production by encouraging fanners via the Public 

Authority for Agricultural Affairs and Fish Resources to increase their 



productivity by offering land at a nominal charge for long term lease. 

They are also provided with free services, long-term interest-free loans 

and are given seeds and plants at no cost. In addition, cattle, sheep, 

and chicken production is subsidised. The Government tends to 

prescribe 10% as price advantage for local firms. Since Kuwait imports 

most of its food, the government established food control mechanisms 

to protect public health and to avoid consumer deception. Food, 

agricultural, machinery and essential consumer goods are free of 

customs duty. Importers have to pay only 4% as a tariff for imports 

products, that is applied to the cost, insurance, and freight value of 

imported goods. 

Products imported into Kuwait must meet and comply with 

established Kuwaiti standards and regulations which are mostly 

adopted from other countries and modified to suit Kuwait's 

requirements. All food products must be marked with country of 

production in Arabic or in Arabic and English, the manufacturer's 

name, the food product brand name, the food product name, nutrient 

composition, ingredients, additives (E) numbers, net and gross weight 

must be in metric units, date of production, and date of expiration 

(date of production must not exceed half of its shelf life when imported 

to Kuwait). All imported meat, beef, poultry, sheep, and derived 

products require inspection in country of origin and must have health 

certification. Also an Islamic certificate must be issued by any of the 

Islamic centres in the country of origin to indicate and venfy the 

products comply with Islamic Law (Halal meat). Otherwise food 

products are barred by the Department of Health at the Municipality 

of Kuwait from entering the local market. 



The following government agencies are responsible for issuing 

standards and reviewing laws and regulations from different countries 

and organizations to ensure that food standards for both imported 

and locally produced foods comply (Kuwait country paper, FA0 1992). 

Those agencies are:- 

1- The Ministry of Commerce and Industry. 

This ministry administers commercial deception regulation to 

protect consumers against fraud. Standards and Metrology 

Department to control the quality of imported and the locally 

produced food. 

2- The Ministry of Public Health. 

Public Health Laboratories check any imported or locally 

produced foodstuffs for compliance with standard specifications 

and have a certificate of fitness for consumption. Random 

samples of food products are taken by the municipality of 

Kuwait to ensure products meet Kuwait standard for the release 

of the required certificates. The Health Ministry also undertakes 

the testing of food and food products that currently circulate the 

local markets. 

The preventive health department, is responsible 

for monitoring food industry employees, hospitality industry 

employees, or any person dealing with food. All must have 

health certificates to ensure they are free from any 

communicable diseases. This certificate must be renewed every 

six months. In addition this department performs regular 

inspections to supervise food markets and drinkable water. 



3- The Kuwait Municipality. 

The Food Control Department is responsible for market 

administration to control assure quality. This department 

supervises food consignments imported into Kuwait by taking 

random samples to ensure the food is fit for human 

consumption, and that it complies with the approved standards. 

In addition, this department supervises and inspects public 

slaughterhouses, food factories, warehouses, food markets, 

restaurants, hotels, and other places where food is served to the 

public to ensure appropriate hygiene. Food control 

inspectors usually check the personal health of the food 

handlers, by checking for valid health cards. 

4- The Public Authority for Agricultural Affairs and Fish 

Resources. 

This authority is responsible for controlling agricultural 

products including animals such as poultry, sheep, and local 

fish. It undertakes the inspection of imported seeds, pesticides, 

trees and animals. Fodders are also controlled by this authority. 

5- The Kuwait Institute for Scientific Research (KISR). 

Conducts research on aspects of the above functions. 



2.2 Food security. 

Food security is a term often used in relation to international hunger, 

where it refers to the ability and responsibility of a country to provide 

sufficient amounts of food for its population (Cohen 1990). While in 

other countries the issues might involve a lack of available food 

products, in Kuwait, the problem of food security differs from hunger 

because food is available, accessible and affordable at reasonable 

prices under usual circumstances. However, in cases of any 

abnormalities or emergencies such as the occupation in 1990, food 

insecurity will occur easily due to the country's total dependence on 

food imports. I t  is therefore recommended that a complete framework 

of food security strategies for assuring food security during 

emergencies be established. 

Agriculture is limited in Kuwait and contributes only insignificantly to 

GDP, with 0.6% of the total labour force employed in Kuwait 

agriculture (EIU 1987-88). This is not surprising given the lack of 

arable land and water, poor quality of available water, and high 

temperatures during summer (Sawides 1989). However, the Kuwait 

Agricultural Affairs and Fish Resource Authority has experience in 

cultivating and growing food through hydroponic systems, green 

houses, and carefully managed farms in two agricultural areas. The 

rnain fanning areas of agricultural development are Al-wfra where 

most of Kuwait's local fresh vegetables are produced with 75% of the 

water for this area having to be distilled or imported. The other 

farming area is Al-abdali, which is considered the best land in Kuwait 

for agriculture since it has rich soil. However, this area is located at 

the Iraqi border and most of the farms were destroyed during the 

occupation. It is therefore still unstable for fanning and most food 



consumed in Kuwait must be imported to meet domestic demands. Of 

the small percentage of foods produced locally most ingredients are 

imported. In 1979 local agricultural production was valued 4 million 

KD, and increased to 22.5 million KD in 1993. 

Currently, the main vegetables cultivated in Kuwait are tomato, radish, 

cucumber, onion, mint, eggplant, zucchini, watermelon, and potato. 

In addition, dates and very limited quantity of fruits such as lemon, 

fig, grape, and some animal feed such as alfa allfa are also produced. 

Fish is the only food source where Kuwait meets a high proportion 

(80%) of local demand. However, the majority of required food has to 

be imported. For example, total food imported increased from 0.6 

million tonnes to 1.5 million tonnes in 1982 equivalent to a cost of 

162 million Kd and 293 million Kd respectively (Ministry of Planning 

1985). 

2.3 Apparent obstacles affecting agriculture in Kuwait. 

The main limitation is insufficient arable land. Around 150,000 

hectares (8%) of Kuwait land is cultivable. A total of 1 107 1 hectares 

were cultivated during 1979, and this increased to 37527 hectares by 

1985. 

The second major limitation is a lack of water resources. Associated 

with this is a shortage of good quality irrigation systems, and a 

consistently very low annual rainfall. The country depends on de- 

salination plants which are very costly for agricultural purposes. 

The third, limitation is the lack of fertile soil. 



The energy value of available food in Kuwait is equivalent to that of 

most developed countries. Per capita daily calorie intake in Kuwait 

was 2637 Kcal from 1969 to 1971. This increased to 2924 kcal in the 

1992 to 1994 period (FAO/AGROSTAT 1996). Between 1977/ 1979 

and 1987/ 1989, there was a general increase in the availability of all 

food groups, except for confectionery (FAO/AGROSTAT 1996). The 

total food supply available per capita for the years 1975, 1980, 1985, 

1989 was 754 kg, 907 kg, 814 kg, and 872 kg respectively (Al-Hooti et 

aL 1991). Kuwait has food suppliers from all around the world, the 

local market is full of fresh, frozen, canned, and cereal products, as 

well as livestock but the local merchants prefer products from 

neighboring country suppliers, especially for fresh produce. 

Before the Iraqi invasion in 1990 there were 37 food factories 

producing items such as beverages, poultry, flour, vegetable oils, 

biscuits, bread and pastry products (Kuwait country paper, FA0 

1992). However, after the liberation in February 199 1 the number of 

food factories decreased to 32 due to the impact of occupation. 

2.4 Food Consumption. 

The current daily eating pattern in Kuwait comprises three hearty 

meals. These mainly consist of high fat and energy (Kandela 1990; 

Kuwait country paper, FA0 1992; and Autret 1980). Lunch is 

considered as the main meal, whereas breakfast and dinner are 

simple meals of snacks such as tea, coffee or other beverages, sweets, 

sandwiches and fmitss which are consumed between meals (Kamal 

and Martinez 1984a). 



Lunch provides the bulk of the nutrient intake and usually consists of 

rice and one or more meat dishes; either red meat, poultry or fish with 

small amounts of vegetables such as  eggplant. okra, zucchini, 

radishes, cucumber, lettuce, parsley, green onion and tomatoes either 

raw or cooked (MARAG). Diluted yoghurt (roob) is also served with 

lunch (Karnal and Martinez 1984b), (Alawadi et al. 1994). Food is 

traditionally served on a large tray; Kuwaiti families prefer to eat 

together and they usually eat whilst sitting on the floor, using their 

hands rather than cutlery. Kuwaiti culture places great importance on 

being generous in offering food to guests, with little or small portions 

of food potentially being taken as an insult (Kandela 1990). 78% of 

Kuwaitis do not save leftover food to be used the next day, especially 

from mixed meals. It is also considered an insult if you offer leftovers 

to someone. This habit developed when there was no refrigeration and 

hot weather could spoil food and is probably influenced by income 

and education (Kamal and Martinez 1984b). 

Food consumption in Kuwait is encouraged by the availability of a 

wide range of foods: 

a}- Cereals and breads. 

Cereals are a very important staple food group, accounting for 33 to 

41% of the total energy supply (Al-Hooti et al. 199 1). More than 8 1% 

of Kuwaitis eat pita bread at least once per day, for breakfast or 

dinner. Rice is the other staple in Kuwait and in all Arabian Gulf 

countries. Karnal and Martinez (1984a) reported that 74% of Kuwaitis 

consumed rice daily and a substantial proportion consumed it twice a 

day, mainly during lunch. Rice is prepared by several methods but the 

most common traditional method involves boiling and draining 

(Mutabbag and Machboos). In this method the rice is soaked in water 

for one to two hours, the water is discarded, and (momawash) rice is 

mixed with lentils or mung beans. 



Cereal consumption per capita in 1969 to 1971 was 138.7kg /yr and 

between 1992 and 1994 it dropped to 132.9 kg/yr (FAO/AGROSTAT 

1996). The total available cereal in 1992 to 1994 according to the F A 0  

food balance sheets was 3,7 19,97 1 tonnes 

b}- Pulses and Legumes. 

Consumption of pulses per capita from 1969 to 1971 was 6.9kg/yr 

and this fell to G.lkg/yr between 1992 and 1994. With regard to 

legumes, the preferred legumes are nuts, seeds and hummus (chick 

peas). These are consumed once or twice daily. Seeds and nuts are 

used in many varieties of sweets (Kuwait country paper, FA0 1992). 

c)- Meat. 

Meat is also an important part of the Kuwaiti diet. A government 

report (Kuwait country paper, FA0 1992) reported that Kuwaitis 

consume red meat more regularly than fish or poultry. Lamb and 

mutton are preferred over beef, which is rarely consumed except as 

hamburgers. Meat can be cooked with bones and organs such as liver, 

kidney, brain, and tongue. Consumers in Kuwait do not eat frozen 

meat because it lacks taste, it has less nutritional value, and because 

most frozen meat is imported and may not be Halal (slaughtered 

following the Islamic rules). Therefore most consumers prefer local 

meat production. Meat consumption per capita in the period from 

1969 to 197 1 was 40.5kg/yr and increased to 70kg/yr in the 1992 to 

1994 period (FAO/AGROSTAT 1996). The meat available in the food 

supply in 1992 to 1994 was 99184 tons. Chicken is the most common 

poultry consumed in Kuwait. Local chicken is preferred for the 

reasons above. 



Protein consumption per capita in general in 1969 to 1971 was 

7S.lg/dy and in 1992 to 1994 it increased to 89.lg/dy 

(FA0 /AGROSTAT 1996). The recommended intake of protein depends 

on body size; smaller people need less protein than larger people. The 

1989 RDA recommended 0.8gra.m of protein/kg/ of body weight/per 

day. 

d)- Fish. 

Fish is considered Kuwaitis second most important natural resource. 

Kuwaitis eat fish once or twice a week, except those who lived on the 

island of Failaka who consumed fish three to four times a week. There 

are several methods of cooking fish in Kuwait: Mutabbag a1 -samak is 

fish cooked with rice and morabin is shrimp mixed with rice and mung 

beans. However, the most common method is frying fish in oil after 

seasoning (Kuwait country paper, FA0 1992). In 1979 the Ministry of 

Planning reported that consumption of fish per capita in Kuwait had 

decreased by 25% - 33% since 1968. The most popular fish species in 

Kuwait are the following: Zobaidy (Pampus Argenteus) , Hammur 

(Epinephelus Tauvina) , Suboor (Hisla nisha) , Maid (Liza Macropalis), 

Newaiby (OtoUthes Orgenteus), Nakroor (Pomadas ys  Argenteus), Sheim 

(Acanthopagrus Lutus), and Sobaity (Acanthopagrus Cuvien] . Fish 

and seafood consumption per capita in 1969 to 1971 was 8.0kg/yr 

and this increased to 10.7kg/yr in the 1992 to 1994 period 

( FAO/AGROSTAT 1996). 

Unfortunately, the fish source is the Arabian Gulf which has 

experienced two massive fish kills recently estimated to be more than 

2500 metric tones of dead fish. The first was in the summer of 1999 



which was associated with a red tide (Heil et al. 2001) and the second 

occurred in the summer of 2001 associated with an infectious disease 

caused by Streptococcus agalactiae (Glibert et al. 2002). 

e)- Milk and dairy products. 

Buttermilk is the preferred drinking milk in Kuwait especially for 

lunch. Cheese is consumed mainly for breakfast or dinner (Kuwait 

country paper, FA0 1992). Milk consumption per capita during the 

period 1969 to 1971 was 134.3kg/yr; however, it increased to 179.7kg 

/yr in the 1992 to 1994 period (FAO/ AGROSTAT 1996). The apparent 

consumption of milk and dairy products in Kuwait is 130g/capita/day, 

based on 35 tons imported and 2 1 tons produced locally (Autret 1980). 

A total of 265,249 tonnes of milk was available for consumption in 

1992 to 1994. 

0- Fats and Oils. 

Oils and fats are used extensively in the preparation of traditional food, 

and sweets, with vegetable oil used for frying (Kuwait country paper 

FA0 1992). The total fat and oil consumption per capita in 1969 to 

197 1 was 7 1.4 g/day but it increased to 95.7g/day in 1992 to 1994 

(FAO/AGROSTAT 1996). Furthermore, in 1969 to 1971 38.0 

g/day/capita of total fat was from vegetable oil and 33.5 g/day/capita 

from animal sources. From 1992 to 1994 vegetable oil and animal fat 

consumption increased to 49.lg/day/capita and 46.6 g/day/ capita, 

respectively. Al-Hooti et al. (1991) reported that fats and oils 

contributed up to 15% of the total Kuwaiti dietary energy, whereas 



animal products supplied 16% (1985), 24% (1986), 25% (1987), 2 1% 

(1988), and 24% (1989). In terms of dietary fat intake quality 

consumed by Kuwaitis Sawaya et aL (1998) reported that most 

Kuwaiti dishes have a low P:S ratio, which is known to raise serum 

cholesterol levels, a major risk factor for coronary heart disease 

(Sandstrom 1993). (Patsch et al. 1 989). 

g)- Fruits and Vegetables. 

Kuwaitis consume less than the recommended quantity of fmits, 

which may be traditional since the traditional diet of Arabian Gulf 

Countries did not include fruits because the harsh environment is not 

conductive to fruits production. Currently, Fruits are imported from 

several countries and therefore are readily available in markets 

throughout the year (Alawadi et al. 1994). Fruits has a relatively short 

shelf-life and requires special handling and storage from the overseas 

farms to the consumer. Local production of fruits is extremely limited. 

Vegetables are consumed either fresh or cooked. Alawadi et al. found 

that cucumber, lettuce, and tomato are consumed daily, whereas 

paprika and chilli are consumed less often (1 994). Fruits consumption 

per capita was 127.7kg /yr in the period 1969 to 197 1 and decreased 

to 120.3 kg/yr in the 1992 to 1994 period. On the other hand, 

vegetable consumption in 1969 to 1971 was 107.0kg/yr and in 1992 

to 1994 this increased to 147.3kg/yr (FAO/AGROSTAT 1996). 

Vegetable products in the years 1985, 1986, 1987, 1988, and 1989 

supplied 2786 cal, 2557 cal, 2198 cal, 2453 cal and 2230 

cal/capita/day, respectively (Al-Hooti et al. 199 1). 



h)- Beverages. 

Tea and coffee are the most popular drinks in Kuwait and Arabian 

Gulf countries (Musaiger 1987). In a dietary study on a representative 

sample of 500 Kuwaitis, Karnal and Martinez (1984) reported that 90% 

of subjects drank tea with 24% of female subjects drinking three or 

more cups (710mL) of tea/day. Tea usually contains at least two to 

three teaspoons of sugar per cup, but Arabic coffee is rnixed with 

cardamom and contains no sugar. The extensive coffee drinking is 

related to the institution of the Diwaniah, which is intended for male 

guests who meet socially after sunset to drink tea or coffee, and 

consume light snacks (Al-kandari 2002). Alcohol consumption is 

illegal in Kuwait. Due to religious restrictions no data are available on 

alcohol consumption, but alcohol is available in the black market. 

i)- Sugar. 

Sugar is consumed extensively in Kuwait. The average consumption of 

sugar per capita is 0.75 to 1.5kg/week/person. Most sugar is 

consumed in tea and Arabic sweets, since 69% of Kuwaitis eat sweets 

between meals. In the 1980's a Ministryof Health study showed that 

sugar was one of the main sources of dietary energy in Kuwait (Kuwait 

Country paper, FA0 1992). Sugar and honey consumption per capita 

in 1969 to 1971 was 37.9kg/yr and in the period between 1992 to 

1994 it decreased to 35.3kg/yr (FAO/AGROSTAT 1996). 



j)- Eggs. 

In 1992 to 1994, 1 7894 tons of eggs were available for consumption in 

the Kuwait food supply system. Per capita egg consumption in 1969 

was 9.7kg/yr and it increased to 10.7kg/year in 1992 to 1994 

(FA0 / AGROSTAT 1 9 69). 

k)- Seasoning. 

Seasoning is used extensively in Kuwaiti dishes, due largely to the 

large number of Indian immigrants. The most common spices used in 

Kuwait are black and red pepper, curry powder, turmeric, saffron, 

cardamom, cinnamon, and garlic (Kuwait country paper, FA0 1992). 

1)- Water. 

Water in Kuwait is a scarce resource. In the past, Kuwait relied on 

very limited water resources. In 1905, the first well was used as the 

main source of fresh water for the Kuwait population. Twenty-five 

years later water was transferred from Shatt Al-Arab (which is located 

in the south of Iraq) to Kuwait by water carriers, until the Kuwait Oil 

Company established a small seawater desalination plant to supply 

Kuwait in 195 1. As the population has grown, the need for water has 

increased to provide sufficient quantities of water for the population. 

People in Kuwait consume large amounts of water due to the hot 

climate, especially in the summer months from May to September. 

Currently, drinking water in Kuwait is obtained by the distillation of 

seawater. Kuwait has 6 giant distillation plants with a total daily 

capacity of 286,8 million imperial gallons of fresh water (Ministry of 

Electricity and Water 200 1). The distilled seawater is usually mixed 



with 10% brackish underground water before being distributed to 

consumers. The mean individual consumption increased from 4851 

gallons in 1960 to 9252 gallons in 1970 then to 16734 gallons in 1980 

and 29583 in 1992. By 2000, the mean per capita consumption had 

reached 39631 gallons (Ministry of Electricity and Water 200 1). The 

daily production of underground fresh water is 3.5 million gallons per 

year. Fresh water reservoirs with 40 cone-shaped towers have been 

built in some areas in Kuwait to distribute fresh water during periods 

of high demand and to satisfy peak water consumption. Underground 

brackish water has been used since 1953 for irrigation, cleaning, and 

for watering livestock after being mixed with distilled water. The total 

production of brackish water was 24,000 million of gallons in 1987 

(Ministry of Electricity and Water 200 1). 

m)- Fast Food. 

High energy food, including fast food consumption is prevalent among 

Kuwaitis (Kamal and Martinez 198413; Al-Shawi 1992; Al-Awadi and 

Arnine 1993; and Al-Moussa 1996). In 1994, Alawadi reported that 

78.3% of Kuwaiti households purchase fast food weekly and fast food 

is the preferred dinner food of children. The most common fast foods 

are beef burgers, fried chicken, and potato chips. After Kuwait 

liberation in 1991 and the Kuwait remained one of the largest Arabian 

gulf food markets for the US, with 85 percent of U S  food being 

imported to this region; for example, imports of table eggs increased 

from just 1 percent to 30 percent in 1994 (USDA 1996). 



2.5- Relationships Between Food Consumption and 

Socio-economic Status. 

As a result of the nutritional transitions that have occurred in Kuwait, 

new characteristics of dietary and nutritional patterns have appeared. 

Due to this, more investigations are required to identify the new 

common dietary patterns of this society after the dramatic changes 

that have occurred to individuals and to the whole society's food 

consumption within the last three decades relating to the changing of 

economic, social, demographic, and health factors. If food patterns 

and nutrients are determined, this will help Kuwaiti's in being able to 

prevent disease by focusing on both nutrients and healthy dietary 

patterns. Food intake patterns are a major determinant of health. 

Socio-economic differences should be considered when assessing 

individuals' dietary patterns and the possible contribution of these 

dietary patterns to the socio-economic differences in risk factors for 

disease. 

Previous studies indicate that there are socio-economic inequalitiesin 

health (Smith et al. 1990; and Marmot et al. 199 1). Some of these 

inequalities are the result of poor diet. Indeed, there are studies which 

have reported healthier diets among subjects in economically 

developed countries (Bolton-Smith et al. 199 1 ; Hulshof et aL 199 1 ; 

Shimakawa et al. 1994; and Diez-Roux et al. 1998). In contrast, other 

studies have reported poor diets among subjects with higher socio- 

economic status (Cronin et al. 1982; and Windham et al. 1983). A 

major socio-economic influence observed in this region by Musiger 

(1993) points to the socio-economic factors and the influence that 

food subsidies and aid programs make in changing a society's diet. 

These changes were more profound in the Arabian Gulf Countries. 

This implies that changes in socio-economic status experienced in the 

region may have a profound impact on other dietary factors. Earlier 

studies (Karnal and Martinez 198413; Alawadi and Arnine 1988; and 



Musiager 1987) have reported that the economy has impacted 

significantly on nutrition and the Kuwaiti lifestyle. 

Several previous studies point to a variety of socio-economic factors 

associated with overweight and obesity problems among the 

population of the Arabian Gulf Region. Socio-economic factors in 

relation to obesity include gender, age, marital status, amount of 

napping during the day, employment, residential area, income, family 

size, occupation, frequent eating of meals and eating between meals, 

and a family history of obesity (Kamal & Martinez 1984b; Matter et al. 

1990; Musaiger and Al-Ansari 199 1-2; Musiager et al. 1993; Musaiger 

and Radwan 1995; Al-Mannai et al. 1996; and Arnine and Samy 1996). 

Socio-economic status is inversely related to heart disease incidence 

(Kaplan and Keil 1993). Occupation, income, education, marital status, 

age and gender are the most common socio-economic demographic 

variables used in epidemiology studies. Ethnicity is also being 

increasingly used as a variable in social epidemiology because 

ethnicity is a powerful indicator of lifestyle and behaviours in 

multicultural societies (Barrie and Nelson 1997). 

Understanding the interrelationships between food consumption and 

socio-economic factors will assist in identlfymg the common dietary 

patterns. In the present study, socio-economic variables such as 

occupation, income, education, marital status, age, gender, ethnicity 

and physical activity will be considered. Also, choosing the most 

appropriate and effective dietary assessment for a study of a group of 

specific ethnicity requires attention to specific factors for food 

acquisition, storage, exchange, processing, and preparation, as well as 

consideration of cultural rules pertaining to food distribution and 

consumption at the individual level (Morge 1995). 



Income. 

The average Kuwaiti income is the highest GNP per capita in the world, 

having risen from $ US1 7, 199 in 1 979 (World Bank 19811, and to $22, 

300 per capita in 1995 (Ministry of Information 1996). The economic 

boom of the 1960s and subsequent social development have brought 

changes to the Kuwaiti lifestyle, particularly in terms of food habits 

and dietary intake patterns. As a result, excessive consumption and 

increased dietary energy intake have become commonplace, leading to 

health problems induced by over-nutrition (Kuwait country paper, 

FA0 1992). 

Age 
According to the demographic data of 1999 population Census of 

Kuwait, age refers to all citizens including non Kuwaiti's who lived in 

Kuwait. The age distribution indicated that a large number (62.4) of 

this society was below the age of 25 years, and 83.1% were below the 

age of 40 years, implying that population growth is high. This reflects 

the government policy which encourages marriage by offering financial 

support to young couples and also encouraging large sized families by 

offering 50 KD monthly per child. 

Gender. 

The 1999 population Census of Kuwaitis indicated that females and 

male numbers were almost equal with slightly more females at 50.5% 

and males 49.4% (Ministry of planning 1999). 

Marital status. 

Arab culture in general places a strong emphasis on family and 

marriage. People in Kuwait tend to marry at an early age. (Minis* of 

planing 1999). This is highlighted with the society marital status, 

34.9% were single, 57% were married, 4.5% were divorced and 3.5% 

were widowed. In 1998 the general marriage rate (per 1000 

population) was 16.2, while the general divorce rate was only 5.9. 



Education. 

Ed~~cation in Ec_1-1wait is free for d l  Ec_l-~~&miti's from Kindergarten to 

University. According to the (Ministry of planning 1999) the illiteracy 

rate in Kuwait is 8%. Within this figure 80.5% of the illiterate are 

females. Approximately 7.4% of Kuwait society know how to read and 

write without degree, 24.2% have finished primary school, 28.8% with 

intermediate, 15.1 % have a secondary school certificate, 6.9% have 

finished two years of college and 9.6% have finished university and 

post graduate studies. 

Occupation. 

In Kuwait like other countries there was a wide range of occupations. 

Since occupation is an important factor in food consumption, Table 1 

shows the Kuwait occupation as reported in the Annual Statistical 

Abstract of Ministry of planning 1999 (with the exception of military 

employees and retiree's). 

Table 2.1: Occupation distribution (adjusted from ministry of planning 
annual statistical abstract 1999. 
Occupation Number 

Medical Doctors and Scientists 6,150 
Engineers, and Technicians 12,764 
Management 144,237 
Teachers 29,780 
Production workers 23283 
Unemployed 2,252 
Employed 219,135 
Students 308,053 



Residency. 

Kt1wa3t is dlx.nded into sLx Governorates. The dem-ographlc distribution 

is available for only five of them because Mubark Al-Kaber is a new 

Governorate and most of its residents still retain their old addresses. 

In relation to the other five Governorates, Al Kuwait is the capital and 

it is called Al-Assema, it has a population of 174 09 1 (2 1.4 % of the 

national population). Hawaly has 233 248 residents (28.7%), Al- 

Ahmadi has a population of 164 900 (20.3%), Al-Jahra has 83 485 

residents (1 0.3%)and Al-Farwaneia has a population of1 56,4 19 

(1 9.3%) (Ministry of Planning 1999). 

Ethnicity. 

Nomadism is a lifestyle specialising in fostering and grazing cattle and 

moving from place to place according to the seasons. I t  is related to 

the desert's environmental nature (Barakat 1985). Ibn Khaldoon 

(1991) classified nomads into three types or groups relative to the 

intensity of their nomadic lifestyle. First are the Bedouins who base 

their livelihood on camels. Second are those who base their livelihood 

on sheep and cattle, they penetrate the desert less and have more 

contact with the villages and cities. The third group base their 

livelihood on agriculture (Ibn Khaldoon 199 1). However, the first two 

Nomadic definitions apply to the ancestors of Bedouins. Currently, 

Bedouins have left the desert and settled in cities. The majority of 

them now are urban, but they still have some of their food habits such 

as generosity, offering food to guests, encouraging guests to eat more, 

no one being allowed to finish eating before the guest has and every 

one sharing from the same plate. Al-Kandary, 2003 in an unpublished 

study conclude that Their roots originally came from tribal society in 

the Arabian peninsula. 



Physical activity. 

Researchers such as Al-shawi (1985) believe that most of the diet- 

related diseases in the middle east region are due to lack of nutritional 

knowledge, dietary requirements, poor diet habits, and very low 

physical activity. Similarly Alawadi et aL (1994) reported that lack of 

physical activity and repeated pregnancies are the most important 

causes of obesity among Kuwaiti middle class women. Inactivity leads 

to poor health and contributes to weight gain Wei et al. 1999). 

Religious occasions and Assimilation. 

Kuwait, as a Muslim country, has many religious feasts, such as 

Ramadan, Eid A1 fitar, and Eid Al adha. Ramadan is one of the five 

pillars of Islam and it takes place in the ninth month of the Islamic 

calendar of Hajra. As this is a lunar calendar, Ramadan moves back 

by 11 days every year in the Gregorian calendar. It can therefore be 

practiced in both summer and winter, depending on the year. 

Followers are required to fast from dawn until dusk. During the 

fasting period they totally abstain from food, drink, smoking, and sex. 

All healthy adult Muslims fast during Ramadan. However the mentally 

ill, children, elderly people who are suffering from chronic diseases, 

pregnant women and nursing mothers may postpone the fasting to a 

later time. Ill people and travellers can also defer their fasting to a 

later time, and women during their period of menstruation are not 

required to fast (Sakr 1975). 

Meal patterns during Ramadan change with people consuming only 

two large meals per day, one after sunset (Iftar) and the other at 

breakfast (Sahur) before dawn. This change in food habits also has an 



effect on lifestyle (Sakr 197 1,1975; and Karaagaoglu and Yucecan 

2000). Therefore, any nutrition assessment conducted in any Muslim 

collntries or societies must consider Ramadan; and schedllle dietary 

data collection accordingly. 

Anemia is a common public health concern during Ramadan. 

Unfortunately the level of iron in the body decreases significantly 

during fasting, possibly due to dietary deficiency (Ramadan 1994). In 

Kuwait during the fasting month, usual food intake is supplemented 

with some extra dishes such as tashrib, marguog, jarish and Harise 

(Kamal and Martinez 1984b). Fish is not recommended during 

Ramadan because it is believed to make people thirsty (Kamal and 

Martinez 1984b). During Ramadan, household food purchases 

increase and a wide variety of foods are offered (Kamal and Martinez 

1984b). Food consumption in Ramadan differs from one Muslim 

country to another, according to several factors, including geographic 

regions, seasons, socio-economic level and population (Sakr 197 1 ; 

Forst and Pirani 1987). Food wastage also increases, due to the 

preparation of more food than is actually consumed (Kamal and 

Martinez 1984b). 

Fasting during Ramadan can also affect those with diabetes who can 

suffer from hyper-and hypo-glycemia (Davidson 1979). Hypo-glycemia 

develops as a result of hunger during long fasts of between 13 and 18 

hours. This may increase stomach acidity and a lack of appetite may 

develop due to an insufficient intake of food (Hamilton et al. 199 1). 

Headaches are also a common problem in Ramadan, especially for the 

first three days. In addition, there are system-related digestive 

problems due to the two heavy meals, especially the meal after a long 

period of fasting, Stomach discomfort has also been reported 

(Karaagaoglu and Yucecan 2000). 



Although the average energy intake during Ramadan does not fall 

below 66.7% of the RDA, insufficient food intake has been observed. 

Deficiencies in calcium, thiamine, riboflavin, niacin, phosphorus, iron 

and total protein intake have also been reported (Karaagaoglu and 

Yucecan 2000). 

After Ramadan has passed, people celebrate Eid alfiter for three days, 

a process of breaking their fast and starting to eat and drink during 

the day. Usually rice with meat or fish are eaten. Eid Al-adha, takes 

place during the pilgrimage, for four days. In this Eid every 

householder has to slaughter an animal and the animal meat must be 

divided into three parts; one for the family members, one for 

neighbours, and the third part for the poor (Kamal and Martinez 1984; 

and Sakr 1975). In both Eids, Arabic sweets such as Backlawah and 

Ghribah are eaten and shared (Kamal and Martinez 1984). 

2.6 Diseases related to nutrition. 

It is helpful to have a background in general health as well specific 

information on diet related diseases in Kuwait. The crude birth rate 

among the Kuwaiti population in 1995, 1996, 1997, 1998, and 1999, 

was 22.8, 23.6, 21.6, 20.4, and 19.5/ 1000 inhabitants which is 

slightly higher than the United States crude birth rate of 14.7/ 1000 in 

1995, In contrast, the crude death rate in Kuwait in 1995, 1996, 

1997, 1998, and 1999 was 2.1, 2.0, 2.0, 2.1, and 2.0/1000 

respectively, which were much lower compared with 1995 crude death 

rates for the United States (8.7/ 1000) and Sweden (10,9/ 1000) 

(Ministry of Health 1999). According to the same report, the single 

most common cause of death in Kuwait was heart disease (rate 

49.7/ 100,000 population) followed by malignant neoplasm (rate 

2 1.2/ 100,000 population). In Middle Eastern countries including 



Kuwait, cardiovascular disease is the leading identifiable cause of 

death (Alwan 1995). The leading causes of death among Kuwaiti 

infants were premature birth and lower birth weight (Ministry of 

Health 1999). 

Life expectancy at birth in Kuwait in 1998 was 74.7 years and this 

increased in 1999 to 76.5 years, close to the life expectancy of two 

developed countries, the United States (76.7 years) and Sweden (78.5 

years) (Ministry of Health 1999). On the other hand, the life 

expectancy at birth in nine of the Middle Eastern countries in 1970 

was under 50 years (EMRO 199 1 ; and WHO 1995). Currently most life 

expectancies in this region exceed 65 years of age (WHO 1995), 

compared with the world average life expectancy of 66 years (World 

Bank 1993; and WHO 1996). 

A tremendous economic change in Kuwait has coincided with the 

emergence of non-communicable diseases such as  heart disease, 

diabetes, cancer, hypertension, iron deficiency and anemia. Previous 

studies have highlighted some of these factors. In one study, one fifth 

of Kuwaitis were reported to be hypertensive (Ministry of Health 1985), 

which is a major risk factor for cardiovascular disease (CVD) (Castelli 

1984; Rosenfeld et al. 1985; and Corrao et al. 1990). In Kuwait 

hypertension was more common among males than females (35%, v/s 

22%, respectively) (Dawood and Prakash et aL 1982). Hypertension is 

a very serious problem in both developed and developing countries 

(Beaglehole and et al. 1993). I t  is a leading cause of death in Europe 

and the United States (Uemura and Piza 1988; and Thom 1989). 

Kuwaiti people are also at high risk of CVD; Kurtz (1984) and 

Radovanovic (1994) reported that mortality from CVD in Kuwait 

increased about 50% from 1972 to 1981. The Link between 

hypertension and age is unclear. It is higher in men than women 

below the age of 35 years but by the age of 65 years the prevalence is 

higher among women ( Rowland and Roberts 1982; and Tepper and 



Goldberger et aL 1992). High sodium intake is an important dietary 

risk factor associated with hypertension (Starnler 1997). Therefore, the 

conwlmption of salt or sodium sho111d be moderate according to the 

USA RDA. On the other hand, diets containing calcium, magnesium, 

and Vitamin C might help reduce blood pressure (Reusser and 

McCarron 1994). 

I t  has also been shown that prevalence of other risk factors such as 

obesity, hypercholesterolaemia, hypertriglyceridaemia, diabetes, and 

smoking are higher among hypertensive than non hypertensive people 

(Laurenzi et al. 1990). These existing nutrition-related problems are 

thought to be due mainly to adverse food consumption patterns, a 

lack of awareness and a high intake of saturated fat (Kuwait country 

paper, FA0 1992; and Al-Awadi et aL 1994). Researchers have 

suggested that decreasing the intake of saturated fat will contribute 

positively to lowering blood cholesterol and reducing the risk of heart 

disease (McCarron 1997). Also it has been shown that over- 

consumption increases the incidence of the diseases of affluence, i.e. 

cancer and CVD (Mckeown 1988). Not only Kuwait but also all 

Arabian Gulf countries have recently seen an increase in the incidence 

of CVD (Elmugarner et al. 1995; and Ahmed et al. 1993). 

2.6.1 Cancer. 

DeMarini (1998) reported that 20% to 25% of cancers are influenced 

by food consumption. Excessive consumption of certain types of fat, 

alcohol, vitamins and minerals in both food or supplements and meat 

can increase the risk of cancer (Macrae 1999). On the other hand, 

diets rich in fruits, vegetables, and whole grains and other foods rich 

in fiber can help reduce the risk of cancer (Block et al. 1992 ). 



2.6.2 Obesity, heart disease, and hypertension. 

Obesity has become the most prevalent nutritional problem in Gulf 

countries (Al-awadi et al.1994). In Kuwait, obesity is a major public 

health problem and warrants attention, particularly amongst females, 

as it can lead to heart disease and hypertension. 

Obesity seems to develop at a young age (Eid et al. 1984). In 1979, 

the percentage of overweight children in Kuwait (more than 120% 

weight for height) was 1.8 in young children and the highest level of 

obesity was reported in the group aged 6 to 23 months (Mostafa and 

Nuyayhed 1979). In 1984 Eid found that 18.1% of young males and 

26.8% of young females were obese (Eid et al. 1984). The 1985 Kuwait 

Health Survey recorded high levels of adult obesity in the age groups 

>13 years, with 59% of females and 49% of males being obese.. For 

adults, the figures are even higher. In 198 1 Moustafa and Nuwaghhid 

reported obesity prevalence in males and females at 24.6% and 

47.9%, respectively. Similarly, Eid et al. (1984) found that obesity 

prevalence in adult females in Kuwait ranged from 40.4% to 47%. Al- 

awadi and Arnine's study (1989) also demonstrated high obesity 

prevalence with 42% of females. This prevalence increased with age to 

57% of obese subjects over 40 years old. In a recent study by Jackson 

et al (2001), one third of Kuwaiti adults were obese, with prevalence 

among females being higher than in males, However, males were 

found to have a higher prevalence of hypercholesterolaemia than 

females, (42.2% compared with 33.3%) and less educated subjects 

were found to have higher in BMIs, cholesterol, and blood glucose 

levels than those with an undergraduate or postgraduate degree. 



There are several factors associated with obesity. Musaiger (1987) 

reported that most men in the Gulf Region preferred or liked obese 

women, providing social acceptability for obesity. Another reason is 

that the Kuwaiti government encourages families to have more 

children by offering social allowances for each child. Al-Awadi and 

Arnine (1989) found that obesity is prevalent among females who have 

a large family and more children. Non-working and low education level 

females are particularly susceptible to obesity, possibly due to lower 

energy expenditure, excessive food intake and low physical activity (Al- 

Awadi et aL 1994). 

Al-Awadi et al. (1990) also reported that the dietary habits of obese 

people were associated with an  excessive energy intake. The 

proportion of energy derived from carbohydrate, fat, and protein were 

49.3%, 35.5%, and 15.1%, respectively. Amine et aL (1989) reported 

that the number of patients visiting nutrition clinics in Knwait 

increased from 2000 during 1982 to around 26000 patients during 

1987 due to over-nutrition. The Kuwait Ministry of Health (1992) 

reported that the higher consumption of fat, especially saturated fat, 

is one factor that contributes to obesity and also to heart disease and 

hypertension. Fat quality is very important; diets rich in 

monounsaturated fats as well as fish, fruits, and vegetables are 

known to reduce the risk of heart disease (Longeril et al. 1999). 

Obese people in Kuwait still have time to lose some weight to decrease 

their hypertension. Steven et aL (2000) reported that a weight loss of 

5kg can have dramatic effects on high blood pressure. 



2.6.3 Anemia. 

Iron deficiency anemia is magor globd public health problem. Iron 

deficiency and anemia often go together; iron deficiency refers to a 

condition of having depleted iron stores, whereas anemia results in a 

lower blood hemoglobin content than usual. In other words, the 

difference between being anemic or being iron deficient is the degree of 

iron deficiency. Although Iron deficiency is the most common cause, 

anemia can also result from a deficiency of other essential nutrients, 

such as  folate and Vitamin B12 (WHO/MCH 1992). 

Data collected from the eastern Meditemanean region indicate that 

149 million people are either anemic or iron deficient according to the 

WHO (World Health Organization) criteria and around 56% of these 

are females (WI-IO/MCH 1992). Changing food consumption patterns 

have been reported as being responsible for the level of anemia in 

Kuwait. In a study of 1,311 women by the Ministry of Health in 

Kuwait, 41.6% of females over 21 years were found to be anemic (Hb 

values below 12g/dl). In 198 1, a nutritional assessment survey 

showed prevalence among women (18%) which was higher than in 

males (9%), and 36.8% of pregnant Kuwaiti women had reported to 

have haemoglobin levels of less than llg/dl (Mostafa and Nuyayhed 

1979, and 1981). Dawood and Prakash et aL (1982) reported iron 

deficiency anemia among females at 18.5% and males at 3.6%. Eight 

years later Dawood et a2. (1 990) conducted a nationally representative 

study among pregnant women living in Kuwait aged between 14 to 45 

years and found 36.8% to be anemic. Another study by (Al-Wadi et al. 

1995) of 980 Kuwaiti females aged between 14 and 45 years found 

that 23.2% were anemic. A previous study conducted by Amine and 

Al-Wadi in 1987 found that the prevalence of anemia was slightly 

lower (15.2%) among females less than 20 years old and higher 

(27.8%) among females older than 20 years. The same study found 



that the prevalence of anemia among underweight, normal weight, 

and overweight females subjects was 18.3%, 21.3% and 27.5%, 

respectively. 

Mostafa and Nuyayhed (1979) reported that 75% of preschool children 

aged 25 to 60 months had a hemoglobin level of less than 1 lg/dl. Eid 

et al. (1986) found anemia in 26% of girls and 12.8% of boys. 

Similarly, Jackson and Al-Mousa (2000) reported that anemia and 

iron deficiency remain important public health issues in Kuwait. They 

found 30% of adolescent schoolgirls were anemic. 

2.6.4 Diabetes  Mellitus. 

Diabetes mellitus is an emerging problem in Arab Gulf countries. Non- 

insulin dependent diabetes mellitus (NIDDM) is a major public health 

problem in Kuwait. A study on people living in Kuwait was conducted 

by the MOH/CDC (1980) and showed that diabetes was more 

prevalent among Kuwaitis (17.8/ 1000) than non-Kuwaitis living in 

Kuwait (13.3/1000). Dawood and Prakash et al. (1982) assessed 

nutritional status among elderly people and found that 13.4% were 

diabetic. A study by Abdella et al. (1995) showed that 14.8% of the 

Kuwaiti population over the age of 20 years had diabetes mellitus, 

with 87.6% of NIDDM patients having a sedentary lifestyle. Abdella et 

al. (1998) found excessive plasma cholesterol and triglycerides 

associated with the development of NIDDM in Kuwait. Elevated blood 

triglyceride levels usually enhance insulin resistance and reduce high 

density lipoprotein (HDL) levels among people who are overweight 

(Jeppesen et al. 1998). 



2.7 Epidemiology. 

After a kltcnsiVe :itcrztw-e re-v?c= i;f the 1.i.i~-At fcjod systerrl, fcjod 

habits, food security, food patterns and diet-related diseases in 

Kuwait, nutritional epidemiology found to be one of the best 

approaches for searching the links between diet and disease on a 

representative sample of the Kuwaiti population. The objective is to 

highlight the nature of the Kuwaiti diet, food patterns, diet related 

diseases, and to determine other demographic factors such as 

occupation, income, education, marital status, age, gender, family size, 

and health which might contribute to health problems. Furthermore, 

this study will help deterrnine the nature of risk factors for the most 

common non-communicable diseases in Kuwait and to contribute to 

the establishment of primary prevention public health programs to 

address diet-related issues in Kuwait. This can also be extended to the 

wider Arabic Gulf region since Gulf countries share many aspects of 

food habits, economic status, and lifestyle. 

Epidemiology has been defined as the study of the natural history of 

diseases in human populations, causes of diseases in humans, factors 

that influence these patterns and determinants of disease frequency 

and distribution. It can also assist in elucidating other factors that 

might have direct or indirect connections with the causes of disease, 

(eg age, ethnicity, income, sex, geography, religion, education, 

occupation, behaviors, and time). This can provide a clearer picture of 

the society and underlying food patterns, to develop and evaluate 

strategies in primary prevention (Timrnreck 1997; Lilienfeld 1980; 

and Lilienfeld 1 978). 

Nutritional etiology is implicated in many chronic diseases (Newel1 et 

al. 1988; Barrie and Nelson 1997; and Willett 1998). A large number 

of studies in dietary assessment in various countries have verified this. 

However, food intake differs from country to country (Rimm, et al. 



1992; and Decarli et al. 1996). For example, hypertension associated 

with high dietary salt intake (Houston 1986). Similarly, there is a 

prevalence of coronary heart disease in diets high in energy, total fat, 

saturated fat, and cholesterol (Canadian Consensus Conference on 

Cholesterol 1988). Osteoporosis can occur as a result of calcium 

deficiency during early age and adolescence (Heaney et al. 1982). 

Some researchers have emphasized the importance of fruits, 

vegetables and dietary fiber in the prevention of cancer (Steinmetz 

1991). 

Epidemiologic studies have contributed to identlfylng and preventing 

iodine deficiency. Iodine deficiency, which is considered one of the 

world's most common and most preventable nutrition-related diseases 

causes substantial physical and mental disabilities (Hetzel 1989; and 

Das et al. 1998). 

Diet probably plays important role in noncommunicable diseases in 

Kuwait. Al-shawi (1992) in Kuwait found using a three day diet recall 

method that only two-thirds of the USA RDAs were met for most 

nutrients except Iron, zinc, folate, and vitamin D, and the diet was 

limited in fiber, and high in sugar, caffeine, and slightly high in 

cholesterol. Another study on 2069 adult Kuwaiti subjects found low 

vitamin A intake prevalent in 15% and 19% among male and female 

subjects, respectively (Mostafa and Nuyayhed 198 1). This finding is 

supported by other biochemical and dietary history studies ( Kuwait 

Country Paper, FA0 1992). Kamal and Martinez (1984) also reported 

that intakes by males and females are below the USA RDAs for 

Vitarnin A, thiamin, riboflavin, and calcium, and for females iron, 

magnesium, and zinc. Even though Kuwaiti markets have a wide 

variety of foods, diet-related diseases seem to be a very serious issue. 

Kamal and Martinez (1984b) reported that Kuwaiti females intake of 

vitamin A, and the minerals Fe, Ca and Zn were less than the U.S. 

RDAs. 



Several studies highlighted the relationship between diabetes mellitus, 

hypertension, and obesity with age, gender: nr~tritional habits, 

lifestyle, and physical activity (King and Rewers 1993; Gurney and 

Gorstein 1988; Epstein and Higgins 1992; National Diabetes Data 

Group 1979; and WHO 1985). 

Culture plays a major role in shaping people's beliefs, attitudes, 

perception and values towards food and food choices. Previous work 

shows that disease prevalence, incidence, and mortality may differ 

significantly from one society to another (Savage and Harlan 199 1). In 

1945, food habits were defined by Margaret Mead as "the ways in 

which individuals or groups of persons, in response to social, cultural, 

and economic pressures, choose, consume and make use of available 

foods" (cited in Hartog and van Staveren 1979). 

2.8 Choice of Methods. 

Food habits are influenced and determined by many variables, 

including climate, topography, soil, flora and fauna, mortality, birth 

and growth, land, food system, marketing, purchasing power, and 

cultural patterns (Hartog and van Staveren 1979). Religious beliefs 

have a significant influence on food habits and food taboos, and are 

common to all religions (Douglas 1970). The investigation of food 

habits is very challenging, because it requires knowledge of history, 

economics, sociology, anthropology, nutrition, epidemiology, 

agriculture, food systems, and policy. 

Also, food habits that are established early in life, could be subject to 

change (Fieldhouse 1986) and different events and changes occurring 

for individuals or groups may result in major changes in eating 

patterns and eating habits (Schafer and Keith 198 1). 



Food preference and acceptance, the amount of food consumed, as 

well as likes and dislikes are all based on culture, subculture, and 

ethnic rilles. Terry, sl~mmed it up  thus: "We are what we eat 

culturally as well as physiologically" (1994). In fact, diet is a good 

indicator of health status for individuals or for groups of people living 

in the same culture. Some researchers have attested the relationship 

between food habits and CVD in different ethnic groups. Results show 

that disease prevalence, incidence, and mortality may differ 

significantly from one culture to another (Savage and Harlan 199 1). 

This study of food habits provides opportunities to address dietary 

issues related to specific cultures. Dietitians, nutritionists, and other 

health professionals need to be familiar with cultural customs and 

ethnic dietary habits and practices so that nutrition planning and 

counselling will be more effective (Magnus 1996; and Raji and 

Ganganna 1999). More research into culture makes health 

professionals more aware of cultural influences on health (Shatensten, 

1998). Nutritionists need to place attention on culture, cultural 

differences in dietary patterns, and culturally related factors that 

determine individual food choice and nutrition status (Kuhnlein 1989; 

and Terry 1994). Clearly for this study, choosing the most appropriate 

and effective dietary assessment tool for studying Kuwaiti food and 

nutrient consumption, dietary habits, and diet related diseases was 

essential. The food frequency questionnaire, 24-hour diet recall and 

Anthropometric measures seem to be the most appropriate nutrition 

assessment methods for this society since these methods have been 

used successfully in other countries and societies. Indeed the cultural 

habits and food habits will have been considered using these methods. 



2.8.1 Food Frequency Questionnaires (FFQ). 

The FFQ assessment method is the most approprizte method to 

compare diet with diet- related diseases. It is also useful to assess the 

average long-term diet rather than the short-term diet (Willett 1998). 

The FFQ is designed to measure usual food intake habits over a 

period of a week, a month or years, rather than a few days (Barrie And 

Nelson 1997). Basically, the FFQ consists of two components: first, a 

list of commonly consumed foods; and second, a frequency response 

section for individuals to respond to the list of foods by stating how 

often a single food item was eaten. More detailed information such as 

food portion size and composition can also be collected from subjects 

(Willett 1998). 

In the FFQ method the most informative food items added to the list 

must be selected carefully, because if the questionnaires are too long 

they will affect the respondent's concentration (Barrie and Nelson 

1997; and Willett 1998). To assess portion sizes, different methods 

can be used. One possible method is to record average portion 

weights, which can be derived from other studies (Willett 1998; and 

Thomas 1994). 

Frequency categories can be up to 10, ranging from never to once a 

month, once a week, down to 6 times a day (Barrie and Nelson 1997). 

A new food frequency questionnaire should be tested on sub-samples 

of the intended target population before it is applied to all the subjects 

to ensure there are no misleading food names or questions regarding 

portion sizes and that the questions are understandable (Barrie and 

Nelson 1997). 



2.8.2 24 hour recall method. 

The 24-hour recall method has been described and used in m q r  

contexts (Pekkarinen 1970; Burk and Pao 1976; and Gibson 1990). 

This method has several advantages, as discussed by Willett (1998). It 

is based on the actual intake of individuals, rather than the related 

intake of food, so that researchers can collect more specific 

information regarding such variables as food sources, food processing 

methods, food preparation and food amounts. The 24-hour recall is a 

useful tool for estimating actual food consumption of a culturally 

diverse population in terms of habits and the consumption of a wide 

range of foods. This is because the method does not require the same 

degree of literacy as food records. Also, it is less likely to alter normal 

eating behavior compared with the diet record method because the 

information is collected after subjects have eaten. Well-conducted 24- 

hour recalls provide estimates of large group average intakes that are 

comparable to those obtained with more involved nutrition 

assessment techniques (Beaton et al. 1979). 

However this method's limitations are that it is based on memory, it 

requires very well-trained interviewers, and that a single day may not 

fairly represent the usual individual food intake. Multiple days of 

dietary intake collection are therefore recommended (Willett 1998). If 

the sample size is too large, the ideal way to collect information based 

on the 24-hour recall method is to record data on all seven days of the 

week (Maisey et aL 1995; and Guenther et al. 1997). Alternatively, 

workdays versus weekend days can be used. 



2.8.3 Anthropometric Assessment. 

Anthropometric assessment is a very important tool to measure 

nutritional status because of the strong relationship between growth, 

body size, dietary intake, energy expenditure and health in general 

(Gage and Zansky 1995). Several studies in Kuwait have confinned 

that CVD is associated with obesity and excessive central fat 

accumulation (Emara et al. 1989; Abdella et al. 1995; Al-Mousa 1996; 

and Malaviya et aL 1998). However this method requires accuracy in 

measuring subject weight, height, waist and hip circumference. 

Height and weight have been used to measure health status in 

industrialized populations for over 200 years (Tanner 1981; Moud 

and Wacher et al. 1990). Also height and weight are the basic and the 

most common measurements in all nutritional anthropometric 

studies, especially involving adults and are often combined to form the 

BMI (Body Mass Index) which is commonly used as an index of weight 

for height (Barrie and Nelson 1997). Body mass index (BMI) is a 

powerful predictor of non-insulin dependent diabetes mellitus 

(NIDDM) (Feskens and Krombout 1989). Moreover, central obesity has 

been found to be an important determinant of NIDDM risk. The waist- 

hip ratio is associated with the risk of diseases such as coronary heart 

disease, stroke, and NIDDM (Lasson et al. 1984; and Dowse et al. 

1991). 



2.9 The Effects of the Gulf War On Kuwait's Food and Nutrition. 

Natural disasters and war have had a very strong impact on food 

consumption patterns, as has been shown in Iraq, and Somalia 

(Miladi 1998). Food insecurity and associated malnutrition are 

important consequences of armed conflict on civilian populations. A 

range of case-studies across the world have demonstrated this (Tool et 

al. 1988; Tool 1992; Tool et al. 1993; and Miller and Kershaw 1993). 

Specific examples include the siege in Sarajevo, the wars in Bosnia 

(Smaijkic et al. 1995) and the Congo (Salignon et al. 2000). For 

instance, the recommended daily energy allowance for former 

Yugoslavia was 2700 Kcal but during the Sarajevo war, people 

consumed only 1272 Kcal per day. People living in Sarajevo during the 

war were also forced to eat a monotonous diet which was deficient in 

both quality and quantity (Smaijkic 1995). In addition, the prevalence 

of severe malnutrition among Bosnian children and adults increased 

(Tool 1993). Not only do wars result in malnutrition, but 'large 

numbers of people also die every year because of the indirect effect of 

wars which prevent them from producing their own food and 

accessing heath services (Roberts 2001). Up to 90% of war victims are 

civilian (Sivard 1996), and 1 in every 200 people across the world 

displaced (Mandalakas 200 1). 

It is important to understand the processes which contribute to food 

insecurity in these situations, to help rninimise the impact of this 

aspect of war. 

The Iraqi invasion and occupation of Kuwait in the early 1990's was 

the second major transition for the Kuwait food system. This section 

describes the impact of this invasion on food security amongst those 

people who remained in Kuwait during this time. Since that time there 

has been no published investigations the effect of the Gulf War on 

Kuwait's food and nutrition system, and diet-related health during the 



occupation. The objective of this work was to offer an insight into the 

adverse effects of this war on public health and the food system. 

On August, 2, 1990, Kuwait was occupied by the Iraqi Army for seven 

months. Kuwait cities were isolated from the rest of the world. All 

borders were closed by Army enforcement or by laying millions of 

landrnines at various depths along a line of 728 kilometers and 

carrying out ambushes along the roads (Ministry of Defense 1997). 

The only border still open was that between Kuwait and Iraq. 

Domestic food production in Kuwait represented only a small 

proportion of the total consumption of most essential food items, and 

needed to be supplemented with imported food. In the Arabic Gulf 

countries, more than 90% of the food is imported (Nath 1978; Autret 

1980; and USDA 1996) and the local food and agricultural sectors 

contributed relatively little to the local market before the war. Only 

0.5% of land in Kuwait was used for agricultural purposes (Alyousifi 

1999). 

During the occupation, Kuwait's food and health systems were badly 

affected. Baroon (1993) reported that most of the food available in the 

Kuwaiti markets during the occupation was consumed by the 

occupying forces. Within two weeks of the occupation, Iraqi forces 

occupied all the food markets in order to procure food stocks. Iraqi 

soldiers could be seen scavenging for food and water, often looting and 

stealing. 

At this time, many food companies stopped processing and production 

and the invading troops looted, destroyed, dismantled, and even 

burned down some of the industrial food system facilities. Hospitality 

industries in Kuwait were a target of the Iraqi army's aggression. 

Before the invasion there were 18 hotels of which nine were five star, 

and there were many restaurants. During the occupation, none of the 



restaurants and hotels were used, except those managed and 

occupied by the Iraqi army. 

During that time Cooperative Societies were used to distribute free 

foodstuffs and money to Kuwaiti families, thus securing stocks that 

would help people remain at home for longer, and to empty food stores 

to reduce access by the occupation forces. In response to this the Iraqi 

forces occupying Kuwait were instructed to seize all vehicles used in 

food distribution and arrest their owners, and summon all cooperative 

association managers, and caution them against such acts 

(Khalifaouh 1994). Consequently, five of the cooperative association 

managers and employees were killed and nine were held hostage and 

tortured during the invasion. One of them is still missing (Almokhlef 

1995). 

During the first week of the occupation a local secret resistance group 

formed and they started to distribute as much food available in 

storage as  they could to Kuwaiti families. Some storage food was 

taken by the Iraqi army either to Iraq or to feed their army troops on 

the borders. During the occupation local Iraqi markets were full of 

goods and produce that been taken from Kuwait including food, cars, 

furniture, and clothes (Baroon 1993). 

The occupation destroyed most of the food industry including the 

fishing industry, which was a very important industry in Kuwait. Fish 

consumption was high among Kuwaitis and was severely affected by 

the occupation. The losses to the industry were estimated to be 

7000,000 KD due to the destruction of ships, and ports. Also, most of 

the very well-equipped fish ships (trawlers) were taken to Iraq 

(Alyousifi 1 999). 

The only food production which continued during the occupation was 

that of a dairy manufacturer and several bakeries (Baroon 1993). 

However, during the seven months of war people depended mostly on 



stored food which was available before the occupation in ambient 

storage, cold storage and cooperative storage (Baroon 1993). 

During occupation, water was available, but Kuwait relied heavily on 

seawater desalination, which was also a target of destruction during 

the occupation. One of the six water desalination plants, Shuwaikh 

Station, was completely destroyed. As a result, the installed capacity 

of the distillation plant decreased to 216 MIG/PD. However after 

major renovation and rehabilitation work its capacity increased to 

286.8 MIG/PD (Ministry of Electricity and Water 2001). I t  is hard to 

imagine what would have happened if all the desalinization plants had 

been destroyed. 

During the occupation, food shortages forced people to change their 

eating habits to ration what they had in order to sustain themselves 

during the entire crisis, because they were not sure how long the 

occupation would continue and some of them did not have sufficient 

income to purchase food. It was important for some people to grow 

their own vegetables and raise their own animals to satisfy their 

needs. 

Moreover, the invasion, occupation, and liberation activities severely 

damaged the environment, particularly when the Iraqi army blew up 

613 Kuwaiti oil wells. This resulted in heavy oil spills that covered 

100,000 hectares. Smoke covered the whole region and blocked 

sunlight by dark clouds for months (Al-Awadhi et al, 1992). 

Consequently, high levels of heavy metals were reported in plants 

which were also hazardous for birds and other wildlife (Zarnan and Al 

sdirawiwi 1993; and Omar and Zarnan 1995). In addition, the 

occupation caused extensive damage to Kuwait's economy as  power 

plants, telecommunications, highways and bridges were badly affected 

or destroyed. The oil industry, which made up over 92% of Kuwaiti 

income suffered serious losses of an estimated $75 billion just from oil 



fields alone (Wenberger 1995). In total, the direct and indirect cost of 

the war was estimated to be U S  $189 Billion dollars (Alyousifi 1999) 

and Kuwait experienced economic collapse which brought about 

changes in food import and export policy. This was evident in the 

increase in the United States exports to Kuwait to 86.9% (ESCWA 

1992). 

During the occupation, health and nutritional standards were far from 

adequate because the quality and availability of public medical care in 

Kuwait deteriorated during the seven months. According to a 1990 

report by Physicians for Human Rights (Somerville 1991) Iraqi forces 

in Kuwait stole medical supplies, equipment, and prevented Kuwaiti 

citizens from accessing treatment which caused the deaths of dozens 

of infants and other patients. Also, the army executed any Kuwaiti 

physicians who tried to provide health care treatment to any of 

Kuwaiti resistance fighters. The same report indicated that most 

private hospitals and clinics in Kuwait were closed, the only working 

health facility was the public hospital operating at only 10% of its 

capacity. 

2.9.1 United Nations Resolutions. 

Due to this occupation the United Nations issued Resolution 660 on 

the same day of the invasion, condemning the Iraqi invasion of Kuwait, 

asking the Iraqis to withdraw immediately from Kuwait to the 

positions in which they were located on 1 August 1990. Four days 

later, the UN Security Council issued Resolution 661 which urged all 

member countries to enforce a strict embargo on all Iraqi imports and 

exports that included Kuwait. The only items excluded from this 

embargo were medical supplies and, in humanitarian circumstances, 

foodstuffs to any person in Iraq or Kuwait (UN Security Council 1995: 

Resolutions On the Case of Kuwait and Iraq 1990- 1994). Before the 



conflict, Kuwait and Iraq were separate rational food systems. After 

the invasion, they became a single food system. 

Resolution 661 led to the setting I I ~  of a Security Council committee 

to monitor the embargo and submit reports to the Security Council 

about their observations and recommendations. Later on 13/9/1990 

Resolution 666 was issued to clarify the circumstances and modalities 

under which food could be exempted from the embargo on exports to 

Iraq. 

Resolution 666 states: 

If the sanctions committee, after receiving the reports the secretary-general, 
determines that circumstances have arisen in which it will be necessary to 
supply foodstuffs to the civilian population in Iraq or Kuwait in order to 
relieve human suffering, it will report promptly to the Council its decision as 
to how such needs should met. In formulating its decision [the sanction 
committee] should bear in mind that foodstuffs should be provided through 
the United Nations in co-operation with the International Committee of the 
Red Cross or other appropriate humanitarian agencies and distributed by 
them or under their supervision in order to ensure that they reach the 
intended beneficiaries. 

As result of this resolution, the Iraqi authorities announced on 

September 18th that anyone violating food rationing would face the 

death penalty. 

Resolution 674 in 29/10/1990 demanded that the Iraqi authorities 

ensure access to food, water and basic services needs for Kuwaiti 

citizens and non-Kuwaitis living in Kuwait or Iraq. 

Food industry problems continued even after liberation. Food 

manufacturers and companies faced so many serious problems and 

constraints involving keeping raw materials, production, human 

resources, equipment, and facilities, utilities and general services that 

most businesses were not able to restart production. After the end of 

the war in 1991 there were only 33 food importing companies and 

agencies, 12 cooperatives, one ambient warehouse and eight cold 

stores (Baroon 1993). Before the occupation there were more than 509 

food manufacturing finns (Jaber 1986), and about 40 cooperatives 



with over 600 branches in all Kuwait cities. Most of these were looted, 

and destroyed. During the occupation (Baroon 1993). Cooperative 

societies represented 80°h of retailers and had a very good link 

between food importing companies and consumers before the 

occupation (Baroon 1993). 

Before the Gulf war, Kuwaiti food companies exported their products 

to other Arabian Gulf Countries. However, after occupation all exports 

stopped, and the Gulf War had a major impact on Kuwaiti consumer 

trends and food habits. During the occupation, Kuwaiti markets 

suffered from food shortages, with food distribution being extremely 

difficult. After liberation, food aid was delivered mainly by truck until 

the markets were full of great quantities and varieties of imported 

products. This later affected Kuwaiti domestic food production 

because consumers shifted easily to new imported products which 

were dumped on the local markets due to a lack of production from 

Kuwaiti companies (Baroon 1993). After the liberation new fast food 

restaurants such as McDonalds opened in Kuwait and new products 

entered the market, mostly from the United States, which increased 

its yearly exports to Gulf Council countries by 10 to 15 percent after 

1990 (USDA 1996). 

The other important concern regarding the health impact of the war in 

Kuwait was casualties, disabilities, and destruction of some health 

facilities. It is difficult to enumerate the deterioration in public health 

but previous studies have estimated the impact using several 

indicators. This war generated thousands of victims. There were 231 

deaths, and 7500 Kuwaitis were taken hostage, most of them escaped 

during the revolution early in 1991 in the south of Iraq. However, 605 

continued to be held in Iraqi jails (Alghoneam 1998). The costs of the 

war on health were estimated to be US$ 2,321 billion (United Nations 

1992; and Alhamadi 1994). 



At that time, many health facilities were looted, and destroyed by the 

invading troops. All but one intensive care centers in the Kuwaiti 

public hospitals were not working during the occupation. Regarding 

private health, before the invasion there were 61 private clinics. 

However, during the occupation only 11 of them were working 

(Amnesty International Secretarial 1990). Also there are some official 

documented letters written by some of the Kuwaiti hospital managers 

asking the cooperative association managers and some Kuwaiti food 

companies to supply them with food to feed their patients, because 

they had run out of food (Kuwait Economic Association 1995). The 

absence of security and lack of food is the major reason for hospital 

closures. 

Two thirds of non-Kuwaiti doctors and 80% of non-Kuwaiti nurses left 

Kuwait during the occupation. These doctors and nurses constituted 

76% to 84% of health workers in Kuwait (United Nations 1992; and 

Alhamadi 1994). Due to the limitation of medical services and food 

during the occupation, the mortality rate rose around 25% among 

elderly people who were living in nursing homes, infants, disabled 

people, and the mentally ill who were living in the psychiatric hospital 

(Al-yousifi 1999). 

Substantial damage occurred to the Kuwait food and health systems 

and food habits during and after the occupation. However, no data are 

available to identlfy the degree to which Kuwait's food system and food 

habits were affected. Very little attention has been paid to food, 

nutrition and diet-related diseases in Kuwait during the war. Since 

that time no published study has addressed the food consumption, 

food availability and food quality, as well as diet-related diseases 

during the occupation in Kuwait. This study provided the opportunity 

to address the issues of food security (food availability and quality), 

food sources, food safety, food resources management, dietary trend 

(food consumption patterns and practice), and health status among 

people who were living in Kuwait during the occupation in 1990. 



CHAPTER THREE 

3.0 STL.?P EESIGM 

3.1 INTRODUCTION. 

The purpose of this study was to develop a comprehensive 

understanding of Kuwaiti dietary patterns in relation to a range of 

socio-economic factors that affect dietary choice such as age, gender, 

ethnicity, income, education, occupational, rnarital status, physical 

activity, and residency. Previous studies suggest that SES profile 

found in Kuwaitis would be likely to increase the risk of diet -related 

diseases (Kamal and Martinez 1984b; Al-Mannai 1996; and Arnine 

and Samy 1996) 

The questions that were raised were: 

Does Kuwait's food and nutrition system support a reasonable 

standard of health and primary prevention of diet-related 

disease for the Kuwaiti population? 

Research sub-question. 

Which socio-economic factors are associated with trends in food 

consumption in Kuwait? 

Which foods do Kuwaitis consume, and how varied is their diet? 

What was the effect of the 1990 Gulf war (and associated 

invasion) on the food and nutrition system in Kuwait? 

Do Kuwaiti food habits concur with the high rates of diseases 

such as CHD, Diabetes, Cancer, and Obesity, previously 

reported in this population?. 



3.2 HYPOTHESIS AND METHODS. 

. - 

1 3.2.1 Kuwaitis tend to consume 1 To test This hypothesis the following 1 
Table 3.1 hypothesis and methods included in this study. 

excess energy. Their diet 

contains too much fat, 

sugar, salt, dairy products, 

meat, and not enough 

vegetables, fruits, and 

legumes. 

Hypothesis 

methods were used 

Food frequency questionnaires 

containing the 63 most common single 

food items consumed regularly in 

Kuwait were given to 600 subjects to 

determine the food consumption trends 

among adult Kuwaitis, and the extent 

to which the various food groups were 

consumed 

24 hour recall questionnaires were 

distributed to 750 Kuwaitis subjects to 

determine both food and nutrient 

Methods 

patterns differ ( in quality 

and quantity) from those 

reported previously for 

Kuwaitis, and from US 

RDAs. 

3.2.2 Current consumption 

specific objectives were applied: 

Quality and quantity were 

determined using food frequency 

questionnaire and 24 hour recall 

method 

Intakes were compared to the US 

consumption. 
To test this hypothesis the following 

diseases (anaemia, diabetes, 

Obesity, hypertension, heart 

diseases, cancer, and 

Osteomalcia) in Kuwait are 

associated with specific food 

consumption patterns. 

3.2.3 Self reported diet-related 

specific objectives were formulated: 

Comparing FFQ with food group 

pyramid recommendations. 

Compare the amount of food (by FFQ) 

and nutrients consumed (by FFQ and 

24 hour recall methods, respectively) 

with self-reported presence of diet- 

related diseases. 

RDAs. 
To test this hypothesis the following 



Hypothesis 
3.2.4 Socio-economic variables 

(i.e. age, gender, ethnicity, 

income, education, 

occupational, marital 

status, residency and 

physical activity) have a 

strong association with food 

consumption patterns 

amongst Kuwait adults 

aged 20-65years. 

3.2.5. A high proportion of young 

people tend to eat outside 

the home. 

3.2.5.1 Vegetarianism is 

prevalent amongst young 

females. 

3.2.5.2 Young and single 

Kuwaitis display 

irregular meal habits. 

3.2.5.3 Boiling is the most 

common cooking method. 

Methods 

Socio-economic variables were 

determined using demographic data 

collected in conjunction with FFQ and 

24 hour recall methods. Each Socio- 

economic variable was compared 

independently with food intake. 

Subject age and gender were compared 

independently with the type of diet, 

weight, height, body mass index, waist 

to hip ratio and self-reported health 

status. 

specific questions were included in 

food frequency questionnaire to 

measure the food habits, and habits 

related to diets such as common places 

of eating, time of eating, and 

determining the most common type of 

cooking method. 



I Hypothesis 
1 3.2.6 The Gulf war had an 

enormous impact on 

Kuwait's food and nutrition 

system during the seven 

month occupation. 

3.2.6.1 Food availability and quality 

during the invasion varied 

according to food type. 

3.2.6.2 Food markets were affected 

by the Iraqi invasion 

3.2.6.3 During the invasion people 

in Kuwait cultivated some 

vegetables and raised some 

domestic animals for their 

food security. 

3.2.6.4 A black market 

developed during the 

invasion. 

3.2.6.5 Food prices increased 

during the invasion 

3.2.6.6 People's eating habits and 

trends changed during the 

invasion. 

3.2.6.7 Public and individual health 

~ was affected during the 

I occupation. 
3.2.6.8 During the invasion 

people managed their food 

resources carefully, as they didn't 

know how long the occupation 

would last. 

Methods 
-- - 

A specific questionnaire was 

designed to investigate the impacts 

of the Gulf war on Kuwait's food, 

nutrition, and health system. A 

questionnaire was distributed to 

Kuwaiti subjects to investigate the 

following 

Food availability and 

quality during the 

I occupation 

Food market 

including food prices 

and black market. 

Measuring food habits 

during that time. 

Measuring the effects 

on public health 

I during the occupation. 

Establishing how 

people who were in 

Kuwait during the 

invasion managed 

their food 

consumption during 

occupation. 



Based on the review of food consumption, diet-related diseases, and 

dietary habits, the research was divided into three phases to carry out 

a comprehensive analysis of the Kuwaiti food and nutrition system 

and to test the following variables: dietary (24 -hour recall, food 

frequency questionnaire), anthropometric (height, weight, waist/hip 

ratio, and BMI), Gulf war, and socio-economic variables (namely age, 

gender, ethnicity, income, education, occupation, marital status, 

physical activity, and residency). 

Ethical approval of the research protocol was given by the (Human 

Research Ethics Committee) of Griffith University. Also 

an ethical approval was sought and obtained from the government of 

Kuwait. 

3.2 Phase one: Effect of the 1990 Gulf war on Kuwait's 

food and nutrition system. 

A survey was developed to specifically investigate the effect of the 

1990 Gulf war on the food system (food availability and quality), food 

consumption patterns and practice, and self-reported health issues 

among people who were living in Kuwait during the 1990 invasion. 

3.3.1 Subjects. 

During the 1990 occupation, it is estimated that 210,000 Kuwaitis 

remained in Kuwait. To capture this study group a snowball sampling 

technique was used, since the identity of those who remained was not 

publicly available. In this case snowball sampling techniques are 

useful and recommended for relatively hidden populations (Patton 

1990). 



Snowball sampling is a strategy that usually involves the researcher 

locating a subject, or several subjects, of the population and using 

them to contact and recnlit other members of the population of 

interest. Snowball sampling has been productive for the study of 

hidden and/or illegal populations because the parameters that define 

these populations are central to the interdependence of these social 

networks (Spreen and Zwaagstra 1994; and Friedman 2000). In 

addition, snowball sampling is capable of recruiting subjects who are 

homeless, migrants, undocumented, or who have other reasons why 

they are difficult to contact via traditional probabilistic methods such 

a s  this study case (Heckathorn 2002). 

A total of 500 Kuwaiti subjects who were living in Kuwait during the 

period of invasion aged between 25 to 60 years of the time of survey 

were contacted. This corresponded to an age range of 15 to 50 years of 

age a t  the time of the occupation. 

Diwaniyas are an important feature of Kuwaiti life, where extended 

family and friends meet on a regular basis for social interaction (Al- 

kandari 2002). A total of 25 Diwaniyas were selected from the six 

Governorates of Kuwait, and ten questionnaires were distributed at 

each location. The owner of each Diwaniya was asked to distribute the 

questionnaires to Diwaniya visitors, explaining that they be passed on 

to anyone who had remained in Kuwait during the occupation. 

Each Diwaniya was checked weekly for two months to collect 

completed questionnaires. Respondents had the option of calling a 

toll-free telephone number to arrange collection of the completed 

questionnaire directly. Of the total of 250 questionnaires distributed 

in this manner, 64% were returned completed. 

A further 250 questionnaires were distributed to university and 

college students in class. The students were not necessarily the target 

subjects, but were requested to pass questionnaires on to their 



parents or others who they knew to have been in Kuwait during the 

occupation. The response rate from this distribution was 88%. 

Questionnaires were distributed between August 15 and October 15, 

which coincided with media activity commemorating the anniversary 

of the (August) invasion. 

3.3.2 Questionnaire. 

The questionnaire consisted of a mix of closed ended questions with a 

number of closed format answers to measure single variables, Likert 

scale questions, and some open-ended questions. Topics covered 

included demography, income, health status, and food quality and 

availability. 

The survey required subjects to provide basic personal information 

and to remember events that had occurred 11 years previously. 

Considering this, a pilot study was conducted before the main study, 

lasting for two weeks and involving 25 subjects with characteristics 

similar to the intended study population were surveyed to determine 

suitability of questions. During the pilot phase, questionnaire 

modifications were made according to feedback (see Appendix. 3). 



3.4 Phase two: Food Frequency Questionnaire (FFQ). 

In this phase, data were collected using a FFQ based on the Willett 

instrument (Wlllett et al. 1985) and anaiysed to obtain the mean daily 

frequency of consumption by all subjects for comparison with the 

Dietary Guidelines for Americans, which have been developed by the 

US Departments of Agriculture and Health and Human Services 

(USDA and DHHS 1995), as illustrated in Table 3.2. The Dietary 

Guidelines for Americans were developed as an educational and 

promotional instrument and is divided into seven cardinal levels. 

Table: 3.2 Dietary Guidelines for Americans. 
Eat a variety of foods (choose foods from each of the five food 

groups in table 3.3) 

Balance the food you eat with physical activity - maintain or 

improve your weight 

Choose a diet with plenty of grain products, vegetables and 

fruits; 

Choose a diet low in fat (<65g per 2000 kcal), saturated fat 

(<lo % total calories) and cholesterol ( <300mg/d); 

Choose a diet moderate in sugars; 

Choose a diet moderate in salt and sodium (2,40Omg/d). 

If you drink alcoholic beverages, do so in moderation. 

The Food Guide Pyramid (USFGP) is a visual outline of what people in 

the USA are advised to eat each day. Unlike the Recommended 

Dietary Allowance, the USFGP was introduced by the USDA to 

exempllfV a pattern of eating that would conform to a diet consistent 

with good health (USDA 1996). The pyramid, defined in numbers of 

servings from the five major food groups, is a food-based form of 

nutritional recommendation. The serving numbers and nutritional 

recommendations are translated from both dietary guidelines for 

Arnericans and the recommended dietary allowances (RDA) (Kant et al. 

199 1 ; and Krebs Smith et al. 1987). 



The Willett questionnaire was modified to include local foods after a 

previous pilot evaluation identified the most common foods consumed 

in the communities. Table 3.3 shows the categories included in the 

questionnaire and Table 3.4 shows the equivalence and calculations 

made to derive daily consumption. 

Table:3.3 Food Guide Pvramid. 
Food Group Recommended Servings 
Meat 2-3 
Breads and Cereal 6-1 1 
Vegetable 3-5 
Fruit 2-4 

Milk group 2-3 

Table:3.4 Calculation and equivalencies for number of daily servings. 
A: Original B: Average C: Value D: number of servings consumed daily. 
Category Equivalence Per day (subject frequent intake X C) . 
Never or less than 0.5/month (0.5/30) = 0.016 
once per month 
1-3x per month 2/month (2/30) = 0.066 

l x  per week 1 /week (1/7) = 0.14 
2-4x per week 3/week (3/7) = 0.43 
5-6x per week 5.5/week (5.5/7) = 0.78 
l x  per day 1 /day (1/1) = l  

2-3x per day 2.5/day (2.5/1) = 2.5 
4-5x per day 4.5/day (4.5/1) = 4.5 
6x+ per day 7/day (7/1) = 7 

Usual food frequency intake was then compared with serving 

recommendations based on the USDA food guide pyramid. 



3.4.1 Subjects. 

In phases two and three, self-reported health data on 491 (for FFQ), 

and 383 (for 24-hour diet recall) Kuwaiti subjects from 20 to 65 years 

of age were collected. 

The following formula was used to estimate the minimum sample size 

required for both FFQ and 24-hour recall. This formula minimized the 

risk that relates to sample size determination by having high 

confidence level (95) and the precision (0.05) (Ross et al.). This 

formula indicated that 384 subjects would be an adequate sample to 

represent the population. However, in nutrition assessment the bigger 

the sample the better the statistical significance. The survey 

questionnaires were distributed to 600 subjects of whom 491 

responded. The 24-hour recall interview was proposed to 750 subjects 

and 383 agreed to have an i n t e ~ e w .  

n = N Z ~  x 0.25 

[d2 x [N- 1] ]+[z2 ~0.251 

n = 344189 = 383.749- 384 subjects 
896.9 104 

384x0.30= 115.2 - 116 

1 16+384= 500 subjects 

Where: 

n= sample size required. 

Z = is the appropriate value from the normal distribution for the desired confidence 

(95 percent z=1.96) 

N = is the population aged between 20 to 65 years (358381). 

d= precision level (usually .05 or .lo) 



A total of 384 subjects was calculated as an adaquate sample size, but 

was multiplied by 0.30 to cover the sample in case of a low response 

rate. 

A pilot study was conducted with 30 subjects to determine the 

suitability of questions and the interview protocol was pre-tested and 

standardized prior to the 24-hour recall method. Modifications were 

made according to feedback. 

A simple random sample was selected to minimize bias to achieve a 

group representation of the population. In any epidemiology study, 

characteristics of the subjects must represent the studied population 

(Lilienfeld 1978 and Lilienfeld 1980). Subjects were selected by 

random sampling from all regions using the electronic roll that is 

available from the Public Authority for Civil Information in Kuwait. 

This electronic system includes name, age, address, and telephone 

numbers. This information is not for public use, unless researchers 

obtain an ethical approval of the research protocol and an official 

letter from the researchers employer. A letter from the Ministry of 

Planning is also required to allow researchers and assistants to 

conduct research in public and private places to protect them from 

any legislative error that could occur while the research is being 

conducted. In addition, the Ministry of Planning gives researchers an 

identification card to wear during the data collection phase. They also 

ask researchers to emphasise the statement that "participation in this 

survey is optional". Finally, researchers are required to submit a 

written pledge that they will only use this information for research 

purposes. 

Six people who had previously conducted several interviews, including 

health surveys, were selected to deliver questionnaires, to conduct 

interviews with subjects, and to conduct the anthropometric 

measurement. These people had substantial experience in 

professional data collection; they were employed by the Ministry of 



Planning Statistics Department in Kuwait as trained research 

assistants. Four of the six were females. Due to Muslim beliefs and 

customs, it was necessary to hire trained female assistants to collect 

anthropometric measures from female subjects. 

For the purposes of this study, trainers participated in a one week 

training program on nutrition assessment surveys. In this training 

program the objectives of this study were explained to trainers. They 

were also informed as to the purpose of each question included in the 

FFQ and in the 24-hour recall interview, trained in interview 

techniques, and anthropometric measurement procedures and 

practices. Subjects were first contacted by telephone to ascertain 

their willingness to participate in a survey. At this stage the nature of 

the survey was not revealed. 

Data were collected for a ten-week period, from September 1 to 

November 14, 2001, which was after the summer school holidays but 

before Ramadan, a time when people fast and therefore change their 

food habits. Each interviewer was required to visit two to four subjects 

each day to ask them to fill out the questionnaire, and to interview the 

subjects about what they had eaten during the previous 24 hours up 

to midnight on the previous day 

A FFQ was designed specifically for this study to measure the 

frequency of consumption of a range of foods that are usually 

consumed. The aim was to estimate the average long-term diet, to 

obtain qualitative, descriptive information about usual food 

consumption patterns, and to obtain background data from 

individuals. (including socio-economic information such as age, sex, 

income, ethnic background, marital status, occupation, residency, 

education level, and sub-population food consumption patterns). 

Portion size was not referred to until the interview in the second phase 

(24-hour dietary recall method). 



The questionnaire consisted of two components, firstly the food 

groups. Foods were divided into the following food groups, Meat, 

Grains and cereals, Vegetables, Fruits, Dairy and dairy prodllcts; 

Sweets, Fats and oils and Drinks and beverages. Subjects were then 

required to respond to the second component, a set of frequency 

questions.Use response categories with the assistance of the 

interviewer. The frequency response categories, Linked to each single 

food item were: never or less than once per month, once or more per 

month, 2-3 times or more per month, once or more per week, twice or 

more per week, 3-4 times or more per week, 5-6 or more times per week, 

once or more per day, and twice or more per day. (see appendix: 1 )  

Included in the FFQ were some questions to determine the following: 

I- Demographic Details. 

Information on age, gender, marital status, place of residency, 

ethnicity, income, education, occupation status, and physical activity 

were collected. Subjects were offered five categories to describe their 

level of physical activity. Sedentary liJestyle was for subjects who are 

inactive most of the day often sitting, riding, driving, and any 

housewife depending on a cleaner to take charge of home duties. 

Cooking, ironing, and painting were also in this subcategory. The light 

activity category included some light work during working hours such 

as  teaching, house-cleaning, childcare, and table tennis. Moderate 

activity was for subjects who jog, power walk, or do any intentional 

physical work for about one hour, four to five times per week. Heavy 

activity was for subjects who are doing very hard work, such as 

farmers, roofers, labours, and carpenters, or more ambitious sports 

such as fast jogging, running, basketball, soccer or other similar 

physical activities. Exceptional activity refers to subjects who spend 

hours during the day for intensive physical training, ( eg. Professional) 

(Sizer and Whitney 2003). In addition, to measure subjects' physical 



activity, subjects were asked in different questions in the 

questionnaire if he or she played any of the listed sports in appendix 1, 

in which case, subjects had to specifSr. Respondents were also asked 

about the frequency of their exercise during the week, a s  well as the 

duration of each exercise session. 

11- Diet-related diseases and health status (self-reported). 

Subjects were asked about a range of common diseases related to diet 

in the form of self- report questions in the questionnaire, and an open 

section for subjects to report if they suffered from a disease other than 

those listed. 

111- Food habits. 

A food habit scale was developed specifically for this study to measure 

Kuwaiti food habits. Besides completing the food frequency 

questionnaire, subjects were asked several questions to help 

determine dietary habits and trends. (For more details see appendix 1) 



3.5 Phase three: 24 Hour Dietary Recall Method. 

For the FFQ, a sample of 600 subjects were asked to participate. 

Because the 24-hour recall required physical measurement (ie. was 

more invasive and a lower response rate was anticipated), the sample 

was increased to 750 . The response rate was 5 I%, the total number 

of subjects who agreed to be interviewed for 24 hour diet recall was 

383. Detailed descriptions of all food and drink consumed including 

cooking methods and brand names of products, place of eating, time 

of eating, and food portion size were collected. Weekend and weekday 

intakes were completed. More space was given for the interviewer to 

fill in (for more details see appendix 3). To assist the subjects in 

estimating the size of their food portions, photographs of Kuwaiti 

foods were employed by the interviewers. 

This Phase, included the nutrient levels in relation to the US RDA for 

energy, protein, carbohydrates, vitamin A, vitamin E, vitamin C, 

vitamin D, thiamine, riboflavin, niacin, vitamin B-6, folate (folic acid), 

vitamin B- 12, calcium, phosphorous, magnesium, sodium, potassium, 

manganese, iron, Copper and zinc. In addition, percentage of calories 

from fat, percentage of energy from saturated fat and the amount of 

dietary cholesterol were calculated. The amount of caffeine intake was 

also considered. 

For validation purposes, 20 subjects were chosen randomly from the 

study population for the collection of multiple 24-hour dietary recalls 

(one weekend day plus two weekdays were collected). These repeated 

24-hour recall assessments were taken of one-week intervals. 

Since dietary recommendations for the whole Kuwaiti population have 

not been established, US RDAs were used as a reference. The US RDA 

is the average daily dietary intake level that is sufficient to meet the 

nutrient requirements of nearly all (97% to 98%) healthy people at a 



particular life stage (life stage considers age and, when applicable, 

pregnancy or lactation) and gender group (NRC, RDA 1989). Table 3.5 

shows the US RDA according to age group and gender. 

Table: 3.5 US Recommended Dietary Allowances (US RDAs) according to age and 
gender. 

Nutrient Male Female 
Aae a r o u ~  Aae aroup 

20-24 25-50 51 + 20-24 25-50 51 + 
Kilo calories (Kcal)* 2900 2900 2300 2200 2200 1900 
Cholesterol ** (Mg) 300 300 300 300 300 300 
Vitamin A* (RE) 1000 1000 1000 800 800 800 
Vitamin D*( pg) 10 5 5 10 5 5 
Vitamin C* (Mg) 60 60 60 60 60 60 
Thiamin Vit BI * (Mg) 1.5 1.5 1.2 1.1 1 . I  I 
Riboflavin (Vit. 62) * (Mg) 1.7 1.7 1.4 1.3 1.3 1.2 
Vitamin B6* (Mg) 2 2 2 1.6 1.6 1.6 
Niacin*( pg) 19 19 15 15 15 13 

Vitamin 6 12*(Mg) 2 2 2 2 2 2 
Folate(Mg) 200 200 200 180 180 180 

Vitamin E* 10 10 10 8 8 8 
Iron*(Mg) 10 10 10 15 15 10 
Calcium*(mg) 1200 800 800 1200 800 800 
Co~~er*(Mg) 1.5-3 1.5-3 1.5-3 1.5-3 1.5-3 1.5-3 
Zinc*(Mg) 15 15 15 12 12 12 
Sodiumr(mg) 500 500 500 500 500 500 
Potassium'(mg) 2000 2000 2000 2000 2000 2000 
Magnesium*(mg) 350 350 350 280 280 280 
Phosphorus' (mg) 1200 800 800 1200 800 800 
Manganese* (Mg) 2-5 2-5 2-5 2-5 2-5 2-5 

*RDA, 1989 
**NRC, 1989 

* Protein: RDA for adult men and women is 0.8 g/kg of the body weight per day 
* Protein, the World Health Organization recommended lower limits for protein, 10% 

of total calorie intake and an  upper limit 15% of total calories. 
* Carbohydrate: RDA for 2000 calorie diet intake is 300 grams of complex 

carbohydrates, or 60% of total calories. 
The World Health Organization recommended lower limits for CHO 50% of the 
total calorie and an 
upper Limit of 75% of total calories. 
WHO recommended 27 grams to 40 grams of dietary fibre /day 
RDA for sugar is to use sugar only in moderation , WHO Recommended lower 
limit of 0% of total calories from refined sugar and an upper limit of 10 % of total 
calories from refined sugar. 

* Fat: RDA is 65 grams of fat per day/ from 2000 calories. 
American Heart Association Recommends a limit of fat to 30 % or less of the total 
energy. 
World Health Organization Recommends a lower limit for total fats of 15 % of total 
calories and an upper limit 30% of total calories. 
Saturated fat RDA is 20 grams/day for 2000 calories. 
American Heart Association limits saturated fats to less than 10 % of total energy. 
World Health Organization recommends a lower limit for saturated fat of 0 % of 
total calories and an upper of 10% of total calories. 
Polyunsaturated fat, World Health Organization recommends from 3% to 7% of the 
total calorie intake. 
Cholesterol:, World Health Organization recommends a lower limit of 0 % and an 
upper limit of 300% milligrams of cholesterol/day. 



After interview, anthropometric measures (weight, height, waist 

circumference, and hip circumference) were obtained with the 

subsequent calculation of the body mass index (RMT). Rased on body 

mass index, the subjects were classified according to World Health 

Organization classifications (WHO 1995), underweight (less than 1 8.5 

Kg/m2), normal (18.5-24.9 Kg/m2), overweight grade I (defined as 25- 

29.9 Kg/m2), overweight grade I1 (defined as 30-39.9Kg/m2), 

overweight grade I11 (defined as 40 and more Kg/m2). The cut offs for 

low Waist: hip ratio was based on WHO recommendations (WHO 

1995) defined as 0.95 for men and 0.80 for women. 

Height was recorded to the nearest 0.1 cm using a standard tape 

measure attached to a wall. Subjects were asked to not stand on 

carpet but to stand free, with their head in a normal position, eyes 

looking straight ahead, shoulders drawn back, chest forward, heels 

together, and the back of the subject near the edge of the wall but not 

in contact with it, while the trained data collector recorded the 

measurement. Weight was also measured to the nearest 0.1 kg using 

calibrated scales (Health 0 Meter Professional, Boca Raton, Florida). 

Subjects were asked to wear light clothing and not to wear shoes. 

To measure waist circumference, subjects were required to wear light 

clothing during measurement. The trainer faced the subject, while 

subjects were asked to stand with arrns by their sides, feet together, 

and the tape was then placed horizontally around the subject's navel; 

the measurement was recorded to the nearest 0.1 inch (0.3cm). Hip 

measurement was conducted in the same way. 



3.6. Statistical analysis. 

Data in this phase were analysed using the Statistical Package for 

Social Sciences (SPSS) Version 10.1. Statistical analyses included 

means, frequencies, Pearson correlations, T-tests, independent- 

sample tests, one way ANOVA, descriptive and multiple comparisons. 

For all statistical analyses, significance was indicated by a P-value of 

less than 0.05. 

All items consumed by frequency and quantity, in either the FFQ or 

the 24-hour recalls, were coded for data entry. Food frequency was 

transformed into daily serving amount of foods and food groups. The 

24 hour dietary recall was transformed into daily nutrients with the 

use of Nutritionist I11 Version 7 which contain the 1989 U s  RDA 

values. This software was developed to accommodate the 

characteristics of the Kuwaiti diet. Specifically, additional foods were 

added to this database such as local composite dishes, some local 

sweets, local nuts, local fast food sandwiches and local laban (butter 

milk), using British food- composition tables (McCance and 

Widdowson's Composition of foods). 

For validation, repeated 24-hour recall data were taken from a 

randomly selected sub-sample (n=20) of the rest population. 

Nutrient intakes were calculated three times. Reliability and validity 

were assessed using a number of statistical approaches. Dietary data 

were converted to nutrient values and expressed as means and 

standard deviations (SD). Paired t tests were conducted to examine 

the differences between the repeated dietary measurements 

(comparisons between first and second interview, first and third 

interviews, and second to third interview). 



CHAPTER FOUR 

4.0 FOOD FREQUENCY QUESTIONNAIRE RESULT 

4.1- SUBJECTS CHARACTERISTICS. 

The response rate for the food frequency questionnaire was 8 1.8 

percent. The ages of subjects ranged from 20 to 65 years (see Table 

4.1). Most subjects (78.9%) were age of (20-45 years). 

Table4.1 Age and Gender of the FFQ study participants. 
Gender Subjects Number Percentage Mean age SD Median 

Male 21 3 43.4 35 - +I 1.2 33 
Female 278 56.6 36.2 - +11 35 
Total 491 100 35.6 +11.1 34 

Table 4.2 presents the socio-economic factors included in this sfudy. 

Subjects were drawn from the six Kuwaiti Governorates. Hawaly and 

Mubark Al-Kabeer were combined into one category, since these two 

Governorates are adjacent and small numbers from Mubark Al-Kabeer 

participated in this study due to the lack of information about the 

residents who lived in the new Governorate (Mubark Al-Kabeer). 



Table:4.2 Subject distribution according to socio-economic variables. 

Gender 
Soci-economic Female(n) Male(n) Total (n) (%) 

Resiciency 
Al-Assemah 50 39 89 18.1 
Hawaly, and Mubark AI-Kabeer 63 47 110 22.4 
A1-Farwaneia 46 35 8 1 16.5 
Al-Jahra 60 45 105 21.4 
Al-Ahmadi 59 47 106 21.6 
Total 278 213 49 1 100.0% 

Education 
Illiterate 3 8 4 42 8.6 
Primary school 20 9 29 6.0 
Secondary school 62 57 119 24.4 

High school 48 5 9 107 22.0 
Two years college (Diploma) 42 36 78 16.0 
Bachelor degree and higher 65 47 112 23.0 

Total 275 212 487 100.0% 

Income/mon th 
<200 KD, 121 18 139 28.3 
200-399 KD 35 19 54 11.0 
400-599KD 49 46 95 19.35 
600-799KD 39 56 95 19.35 
800-999KD 22 49 7 1 14.5 
>I000 KD 12 25 37 7.5 
Total 27 8 213 49 1 100.0% 

Occupation 
profesiionnel technicien 
administrative 
armed service 
home duties 
retired 
jobless 
students 

Total 

Table 4.2 indicates that females were less educated than males with 

(90.5 %) of the illiterate being females. Due to small sample number 

subjects from the higher degree and bachelor degree were combined 

in the same education grouping. Also the results showed that the 

females had less income than males, the mean income of females was 

2.43 + 1.55 and males mean was 3.82 k1.42, respectively. 

Participant's occupation status was limited to the job description 

appeared in the Table 4.2. 



Approximately, 55.6% of subjects were Bedouin Family background 

life style, and 44.4 percent were urban. A total of 20.2% of subjects 

were single, 74.10? were married: 1.8 % were divorced; and 3.9% were 

widowed. 

4.2- Self- Reported Diet-related disease. 

In this study subjects were asked about several diet related diseases 

a s  part of the FFQ. A total of 11.2 % of subjects reported having high 

blood pressure (67.3 % of these were females). The reporting of high 

blood pressure increased with age (p<0.001, r=-0.336). Subjects with 

elevated blood pressure had significant Pearson correlation with 

elevated consumption of vegetables, dairy food, water, and salt intake 

(p=0.013, r=-0.112), (p<0.001, r=-0.206), (p=0.028, r=-0.099), and 

(p<0.001, r=0.98), respectively. Fifty nine subjects (12%) reported they 

had diabetes. Females were affected more than males (40 compared 

with 19, respectively). There was a significant correlation with 

consumption from the dairy group (p<0.01, r=-0.116), and water 

( ~ ~ 0 . 0 2 8 ,  r-0.099) (subjects who reported having diabetes consumed 

more dairy products and water than other subjects). Most subjects 

reporting both diabetes and blood pressure were over the age of 40 

years. F&y Seven subjects (1 1.6%) reported high blood cholesterol 

and Triglyceride levels, (28 females, 29 males). Anaemia due to Iron 

deficiency was reported more frequently in females, of the 44 subjects 

reporting anaemia, 40 (90.9 %) were females and 87.5% were aged 20- 

50 years. The majority of these were aged less than 40 years old. A 

significant negative correlation was found between anaemia and meat 

group consumption (p= 0.036, r=0.094). Osteomalicia was reported 

mainly by females. (34 females and 1 male), all of whom were above 

age 33 years old (except one female subject aged 28 years). A 

significant correlation was found between Osteomalicia and the 

consumption of fruits (p= 0.0 16, r=0.0 16), dairy products (p=0.006, 

r=-0.125), and soft drinks (p=0.0 19, r=0.106). No subjects reported 

having cancer. Seven subjects (1.4%) reported having heart disease, 



(4 males and 3 females). A significant correlation was found between 

heart disease and dairy consumption (p=0.0 13, r=-0.112). Three 

subjects reported having a kidney disorder (2 males, 1 female). Other 

diseases, reported included Sciatica, Asthma, Goiter, Rheumatic pain, 

Allergy, Colitis, Headache, cancer, and Haemolysis (0.6 %, 2.2 %, 

0.6%, 0.8%, 1.4%, 1.2%, 0.2%, 0.2%, 0.2%, respectively). 

4.3- Food Consumption Frequency. 

Eating patterns were measured by consumption frequency of foods. 

Food intake was classified into six major food groups (meat, 

vegetables, grain and cereals, fruits, fat and oil, sweets, and beverages 

and drinks). These groups consisted of 63 single food items and were 

analysed by number of eating frequency to determine the role of these 

food groups in the Kuwaiti diet as shown in Table 4.3. 



Table:4.3 Food Frequency Checklist Showing number of subjects responding 

How Often 
Never or less 1-3x l x  2-4x 5-6x Ix 2-3x 4-5x 6x+ 

Type of Food +h.-.- --,... 
.a to,, V1l..r per per per per per per per per 
er month mon, week week week ha ha 

Lamb 6 14 37 112 233 68 18 3 0 
Fish 52 107 94 104 72 53 9 0 0 
Beef) 361 77 37 12 1 2 1 0 0 
Chicken) 8 5 8 109 212 128 21 0 0 
Shrimp 124 236 100 30 1 0 0 0 0 
Eggs 48 34 81 162 65 93 5 3 0 
Pizza (meat) 31 9 127 40 5 0 0 0 0 0 
Liver 363 112 10 5 1 0 0 0 0 
Kidney 41 3 77 1 0 0 0 0 0 0 
Brains 450 40 1 0 0 0 0 0 0 
Heart 41 9 69 3 0 0 0 0 0 0 
Other meat 398 36 28 21 6 2 0 0 0 

GRAIN AND CEREAL 
Peanut 181 95 111 90 6 7 1 0 0 
Nuts 220 140 54 22 11 31 11 2 0 
Chickpeas 187 93 69 120 12 10 0 0 0 
Lentils 186 161 90 35 6 11 2 0 0 
Rice 18 6 7 49 74 191 144 2 0 
Whole wheat 31 7 102 42 15 4 9 2 0 0 
Macaroni and pasta 92 154 162 62 8 10 2 1 0 
Arabic white bread 98 17 16 26 37 224 69 1 3 
Arabic brown bread 303 36 28 29 21 46 27 0 1 
Iranian bread 170 49 63 68 48 76 17 0 0 
Toast 21 1 71 66 56 27 45 13 2 0 
Other bread 363 31 25 30 9 24 7 2 0 

VEGETABLES 
Cucumbers 11 5 7 102 128 193 45 0 0 
Tomatoes 10 8 6 77 135 202 53 0 0 
Cauliflower 275 117 42 37 10 8 2 0 0 
Mullukhiya (iaw's Mallow) 353 1 02 21 12 1 1 1 0 0 
Grape vine leaves 165 252 54 14 1 3 1 1 0 
Carrots (raw or cooked) 44 12 42 125 116 126 26 0 0 
Onion 43 19 22 108 150 138 11 0 0 
Potatoes (including French 53 13 103 184 55 77 3 2 1 
Chili 31 6 27 18 34 16 73 4 2 1 
Lettuce 38 17 35 146 111 104 38 2 0 
Eggplant 133 131 144 64 6 12 1 o 0 
Okra 91 80 205 99 9 7 0 0 0 

FRUITS 
Oranae 40 26 123 194 60 45 2 0 1 
Banana 57 73 91 133 61 69 6 0 1 
Apple 32 41 113 188 72 40 4 1 0 
Grapes 78 51 96 120 59 81 4 1 1 
Other Fruits 146 37 87 87 50 79 3 1 1 
Dates 73 19 61 88 50 160 31 7 2 
Raisins 291 79 63 33 4 16 5 0 0 
Figs 449 23 9 5 0 2 3 0 0 
Olives 108 19 40 127 53 133 9 1 1 

DAIRY PRODUCT 
Skim or low fat milk 32 1 5 11 30 22 88 14 0 0 
Whole milk 183 28 50 72 54 83 21 0 0 
Yogurt 99 16 40 132 62 128 14 0 0 
Laban 162 20 62 71 61 79 6 0 0 
Low fat laban 221 7 33 84 61 79 6 0 0 
Ice cream 255 110 81 32 6 6 1 0 0 
Cheese 18 7 35 141 133 114 43 0 0 

SWEETS 
Other Sweets 47 26 80 93 96 122 27 0 0 
Baglawa 258 118 75 28 6 6 6 0 0 
Kunafa 185 181 96 18 3 7 1 0 0 
Chocolate 161 83 88 55 37 48 17 1 1 

FAT AND OIL 
Butter 326 119 26 9 5 4 2 0 0 
Adani Fat 306 24 32 75 39 14 1 0 0 
Veqetable oil 13 9 28 68 66 181 126 0 0 

DRNK AND BEVERAGES 
Soft drink 90 20 43 85 68 113 66 3 3 
Coffee 50 24 32 35 47 75 93 91 44 
Tea 44 3 12 13 30 132 162 70 25 
Water 0 0 0 2 22 118 204 139 



The frequencies of intake (table 4.3) were based on the Willett (1985) 

instrument. Frequencies were each multiplied by the corresponding 

eqllivalence value (table 3.4), added together, and the total divided by 

the total number of subjects to arrive at mean number of daily 

servings for each food group or single food items. As shown in table 

4.4, the results indicate that the average number of servings 

consumed of meat, fruits, and dairy products on average was within 

the servings range recommended by the dietary Guidelines for 

Americans, while the mean intake of vegetables by participants 

exceeded the recommendation. 

Table: 4.4 Number of daily servings from each group. 
TOTAL TOTAL TOTAL TOTAL TOTAL 

STATISTICS SERVINGS SERVINGS SERVINGS SERVINGS SERVINGS 
MEAT GRAIN VEGETABLES FRUITS DAIRY 

INTAKE/DAY INTAKE/DAY INTAKE/DAY INTAKE/DAY INTAKE/DAY 
Mean 2.82 4.43 5.36 3.60 3.07 

Median 2.69 4.04 4.81 2.9 1 2.81 
Std. Deviation 1.17 2.64 2.82 2.83 1.48 

US DGP 
recommendation 2-3/Senings/d 6- 1 1 S/d 3-5 S/d 2-4 S/d 2-3 S/d 



The mean daily intakes from grains and cereals were relatively low 

when compared with recommended Guidelines as shown in Figure 4.1. 

Dairy &dairy products 

I RDA 2-4 /day 1 
Fruit 

Vegetables 

Grain & Cereals 

Meat 

m ~ e a n  RDA I 

Figure: 4.1 Food group daily servings mean and RDA of 
Americans 



Table 4.5 shows a comparison of reported intakes of food groups with 

USDGP recommendations, according to gender. For example, the US 

DGP for meat is 2-3 servings per day. subjects who consumed less 

than 2 were classified as below, subjects who consumed 2-3 

s e ~ n g s / d  classified within, and those who consumed more than 3 

servings per day classified as above. 

Table:4.5 Mean intakes of food groups in relation to US dietary Guidelines 
according to gender. (females n= 278) (males n= 2 13). 
Food group Below RDA Ranee Within RDA Ranee Above RDA Range 

Male Female Total -- - --- Male Female Total --- Male Female Total 
Meat 21 81 1 02 94 136 230 98 61 159 
% 20.6 79.4 20.8 

Grain and Cereals 168 237 405 
% 41.5 58.5 82.5 

Vegetables 25 26 5 1 
% 49 51 10.4 

Fruits 37 61 98 
% 37.8 62.2 19.9 

Dairy products 46 72 118 
% 39 61 24 

4.3.1- Meat Group. 

The meat group comprised twelve food items as shown in table 4.6, 

which shows the mean intake and Standard deviation of each meat 

item. 

Table: 4.6 Daily mean (SD) servings of meat consumed. 
Meat group Mean Servinglday Standard deviation 
Chicken (Chicken sandwich and Shawerma) 0.82 0.43 
Lamb 0.74 0.52 
Fish 0.42 0.41 
Eggs 0.53 0.64 
Beef (Steak, roasted, including sandwiches). 0.05 0.23 
Shrimp 0.09 0.12 
Pizza (meat). 0.04 0.05 
Liver 0.04 0.06 
Kidney 0.02 0.02 
Brains 0.02 0.01 
Heart 0.02 0.02 
Other meat 0.05 0.14 



The most common meat items consumed were chicken followed by 

lamb, and fish. The total intakes of each (chicken, lamb, and fish) 

were approximately two servings/day. The distributions of frequency 

of consumption of the meat group are shown in table 4.7. The "other 

meat" category comprised beef, shrimp, pizza meat, and eggs. Eggs 

were consumed more frequently than others in this group. Whereas, 

beef and offal such as  liver, kidney, brain, and heart were consumed 

less than other meats by subjects as shown in food frequency 

checklist table 4.3. 

Subjects percentage of how often they consumed this food group 
Type of Never or less 1-3x l x  2-4x 5-6x l x  2-3x 4-5x 6x+ per 
Food than once per per per per Per per per day per day day 

month mon. week week week day 
Chicken 1.6 1 .O 1.6 22.2 43.2 26.0 4.3 0.0 0.0 
Lamb 1.2 2.9 7.5 22.8 47.5 13.8 3.7 0.6 0.0 

Fish 10.6 21.8 19.1 21.2 14.7 10.8 1.8 0.0 0.0 

Beef 73.5 15.7 7.5 2.4 0.2 0.4 0.1 0.0 0.0 

Shrimp 25.3 48.0 20.4 6.1 0.2 0.0 0.0 0.0 0.0 

Pizza meat 65 .O 25.9 8.1 1 .O 0.0 0.0 0.0 0.0 0.0 

Eggs 9.8 6.9.0 16.5 33 13.2 18.9 1 ..O 0.6 0.0 

Liver 73.9 22.8 2.0 1 .O 0.2 0.0 0.0 0.0 0.0 

Kidney 84.1 15.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

Brain 91.6 8.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

Heart 85.3 14.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 

Other meat 81.0 7.3 5.7 4.3 1.2 0.4 0.0 0.0 0.0 



4.3.2- Grain and Cereal group. 

This group comprised twelve single items as shown in table 4.8. The 

grain and cereal group mean total intake was 4.4 s e ~ n g s / d a y  (SD 

2.82). 

Grain and Cereals Mean Servinglday Standard deviation 
Peanuts 
Nuts 
Chickpeas 
Lentils 
Rice 
Whole wheat 
Macaroni and pasta 
Arabic white bread 
Arabic whole meal bread 
Iranian bread 
Toast 
Other breads 

Within this food group rice was the most commonly consumed grain, 

It formed 24.4 % of the total grain and cereal sources for participants. 

Arabic white bread was the second most common cereal source 

(17.7% of total grain). Table 4.9 shows the distribution of frequency of 

consumption . 

Subjects percentage of how often they consumed this food group 
Never o r  less 1-3x per l x  2-4x 5-6x l x  2-3x 4-5x 6x+ per 

Type of Food than once mon. Per per Per per per day per day day 
~ e r  month week week week dav 

Peanut 36.9 19.3 22.6 I .8 1.2 1.4 0.2 0.0 0.0 
Nuts 44.8 28.5 11.0 4.4 2.2 6.3 2.2 0.4 0.0 

Chickpeas 38.0 18.9 14.0 24.4 2.4 2.0 0.0 0.0 0.0 

Lentils 37.9 33.0 18.3 7.1 1.2 2.2 0.4 0.0 0.0 

Rice 3.7 1.2 1.4 10.0 15.0 38.9 29.3 0.4 0.0 

Whole wheat 64.6 20.8 8.6 3.0 0.8 1.8 0.4 0.0 0.0 

Mcaaroni and pasta 18.7 31.4 33.0 12.6 I .6 2.0 0.4 0.2 0.0 

Arabic white bread 20.0 3.5 3.3 5.3 7.5 45.6 14 0.2 0.6 

Arabic brown bread 61.7 7.3 5.7 5.9 4.3 9.4 5.5 0.0 0.2 

Iranian bread 34.6 10.0 12.8 13.8 9.8 15.5 3.5 0.0 0.0 

Toast 43.0 14.5 13.4 11.4 5.5 9.2 2.6 0.4 0.0 

Other bread 73.9 6.3 5.0 6.1 1.8 4.9 1.4 0.4 0.0 



4.3.3- Vegetables Group. 

This group comprised twelve individual vegetable items. Table 4.10 

shows the Mean daily intakes (Standard deviation!. Tomatoes, 

Cucumber, and Lettuce were the most frequently consumed 

vegetables among this study population. 

Table: 4.10 Mean daily servings and (SD) of vegetable group. 
Vegetables Mean Servinglday Standard deviation 

Tomatoes. 0.96 0.62 
Cucumber. 
Carrots. 
Potatoes. 
Eggplants. 
Chilli. 
grape vine leaves. 
Cauliflower. 
Mullukhiya. 
Okra. 
Onion. 
Lettuce. 

Table4.11 shows the distribution of frequency of consumption of vegetables. 

Table4.11 : Frequency (percentage) of vegetable consumptions (F'FQ data). 

Subjects percentage of how often they consumed this food group 
Never or 1-3x l x  2-4x 5-6x l x  2-3x 4-5x 6x+ 

Type of Food lessthan per per per per per per per per 
once per mon. week week week day day day day 

Cucumbers 2.2 1 .O 1.4 20.8 26.5 39.3 9.2 0.0 0.0 
Tomatoes 2.0 1.6 1.2 15.7 27.5 41.1 10.8 0.0 0.0 

Cauliflower 56.0 23.8 8.6 7.5 2.0 1.6 0.4 0.0 0.0 

Mullukhiya (jaw's Mallow) 371.9 20.8 4.3 2.4 0.2 0.2 0.2 0.0 0.0 

Grape vine leaves 33.6 51.3 11.0 2.9 0.2 0.6 0.2 0.2 0.0 

Carrots (raw or cooked) 9.0 2.4 8.6 25.5 23.6 25.7 5.3 0.0 0.0 

Onion 8.8 3.9 4.5 22.0 30.5 28.1 2.2 0.0 0.0 

Potatoes (including French fried ) 10.8 2.6 21.0 37.5 11.2 15.7 0.6 0.4 0.2 

Chilli 64.4 5.5 3.7 34.0 3.3 14.9 0.8 0.4 0.2 

Lettuce 

Eggplant 
Okra 18.5 16.3 41.8 20.1 1.8 1.4 0.0 0.0 0.0 



4.3.4- F'ruits Group. 

The fruits group was divided into two: Fresh fruits and 

driedlpresenred fruits. 

4.3.4.1- Fresh fruits: 

Fresh fruits intakes were consumed within the U.S. recommendations. 

The mean daily of fresh fruits was 2.11 servings/day. (table 4.12) 

Table: 4.12 Mean daily servings and (SD) of fruits group. 
Fruits Mean Servinglday Standard deviation 
Fresh fruits 

orange 0.42 0.42 
banana 0.43 0.53 
apple 0.42 0.41 
grapes 0.44 0.50 
other fruits 0.42 0.50 

Driedlpreserved fruits 
dates 0.75 0.85 
olives 0.55 0.61 
raisins 0.13 0.33 
figs 0.04 0.22 

4.3.4.2- Dried and preserved fruits. 

Dried and preserved fruits comprised dates, olives, raisins, and figs 

which accounted for 41 % of the total fruits consumption in the study 

group. The mean intakes (serves/day) of dried fruits are shown in 

table 4.12. 

The total daily intake of dried fruits was 1.4 servings/day, making a 

combined mean daily consumption of 3.6/d (SD 2.83). 

Table 4.13 shows the distribution of frequency of fruits consumption. 



Subjects percentage of how often they consumed this food group 
Never or 1-3x l x  2-4x 5-6x l x  2-3x 4-5x 6x+ 

Type of Food lessthan per per per per per per per per 
onceper mon. week week week day day day day 
month 

Orange 8.1 5.3 25.0 39.5 12.2 9.2 0.4 0.0 0.2 
Banana 11.6 14.9 18.5 27.0 12.4 14.0 1.2 0.0 0.2 

Apple 6.5 8.4 23.0 38.3 14.7 8.1 0.8 0.2 0.0 

Grapes 15.9 10.4 19.6 24.4 12.0 16.5 0.8 0.2 0.2 
Other Fruits 29.7 7.5 17.7 17.7 10.2 16.0 0.6 0.2 0.2 

Dates 14.9 3.9 12.4 17.9 10.2 32.5 6.3 1.4 0.4 
Raisins 59.3 16.0 12.8 6.7 0.8 3.3 1.0 0.0 0.0 

Figs 91.4 4.7 1.8 1.0 0.0 0.4 0.6 0.0 0.0 

Olives 22.0 3.9 8.1 25.8 10.8 27.0 1.8 0.2 0.2 

4.3.5- Dairy food. 

Dairy products in this study comprised seven dairy food items that are 

most commonly consumed in Kuwait. Reported mean intakes 

(se~ngs/day)  are shown in table 4.14. 

Table: 4.14 Mean daily servings and (SD) of Dairy food group. 

Dairy food group Mean Servinglday Standard deviation 

cheese 0.81 0.61 
YOgu* 0.63 0.52 
laban (butter milk) 0.50 0.52 
whole milk 0.44 0.60 
low fat laban 0.40 0.44 
fat free milk 0.32 0.51 
ice cream 0.1 1 0.23 



Table 4.15 shows the distribution of frequency of consumption of 

dairy products. 

Table 4.15: Frequency (percentage) of dairy product consumptions 
(FFQ data). 

Subjects percentage of how often they consumed this food group 
Never or 1-3x l x  2-4x 5-6x I x  2-3x 4-5x 6x+ 

Type of Food lessthan per per per per per per per per 
once per mon. week week week day day day day 
month 

Skim or low fat milk 65.4 1 .O 2.2 6.1 4.5 17.9 2.9 0.0 0.0 
Whole milk 37.3 5.7 10.2 14.7 11.0 16.9 4.3 0.0 0.0 

Yogurt 

Laban 

Low fat laban 45.0 1.4 6.7 17.1 12.4 16.0 1.2 0.0 0.0 

Ice cream 45.8 22.4 16.5 6.5 1.2 1.2 0.2 0.0 0.0 

Cheese 3.7 1.4 7.1 28.7 27.0 23.2 8.8 0.0 0.0 

4.3.6- Sweets, Dessert, and Confectionary. 

This group comprised a small variety of sweet foods such as baglawa, 

kunafa, chocolate, and other sweets. The daily mean intakes 

(serves/day) were 0.64/d (SD 0.6), 0.4/d (SD 0.6), 0.09/d (SD 0.2), 

0.09/d (SD 0.2), respectively. The total mean intake of sweets was 1.2 

serves/day (SD 1). 

4.3.7- Fats and Oils. 

This group comprised butter, adani fat (Animal sources), and 

vegetable oil. Based on the FFQ, the total daily mean servings of this 

group was 1.45/d (SD 0.9), Mean consumption of vegetable oil was 

1.2 servings/d (SD 0.8), and for adani fat was 0.2 servings/d (SD 0.4). 

Butter had the lowest daily mean consumption at 0.06 servings/d (SD 

0.2). Therefore, 82% of the total fat and oil consumed was vegetable oil, 

13% from adani fat (animal sources), and 4.1 % butter. 



4.3.8- Beverages. 

group comprised soft drink, coffee, tea, aad  water. The results 

indicated that participants had a lower mean daily water intake than 

recommended, (4.5 servings/day compared with the recommended 8 

glasses/day). Mean consumption of coffee and tea was 4.35 

servings/d. Soft drink consumption was less than 1 serving a day. 

Figure 2 shows the mean and the standard deviation of beverage 

intake. 

I ~ t d .  Deviation El Mean 1 

4.5 
water 

2.15 
tea 

2.2 
coffee 

2.2 

Figure: 4.2 Drink and beverage daily mean intake 



4.4- General Food habits. 

4.4.1- Special Diets. 

Table 4.16 shows the distribution of special dietary practices, 

according to gender. Females reported adopting a special diet more 

frequent than males. There was a significant correlation between 

gender and special diets (p=0.0 1 1, r=0.115). 

Table 4.16: Usual dietary styles reported by subjects. 
Diet style Female Male Total (%) 

No special diet 225 189 414 83.4 
Vegetarian 3 0 3 0.6 
Weight reduction 3 7 14 5 1 10.4 
Diabetic 5 5 10 2.0 
Fat modified (to lowerblood fat) 4 0 4 0.8 

Reported habits regarding the usage of salt and discretionary sugar 

are shown in tables 4.17 and 4.18, respectively. 

Table 4.17: Distribution of addition of salt to food after cooking. 
Gender never rarely sometimes usually always Totale 
Female 89 91 58 23 17 278 
Male 84 59 47 15 8 213 

Total 173 35.2% 150 30.5% 105 21.4% 38 7.7% 25 5.1% 491 

Table 4.18: Distribution of discretionary sugar useage, according to 
gender. 
Number of Teaspoons Gender Total (%) 

Female Male 

Never orless than 1 teaspoon 50 
1-2 teaspoons 131 
3-4 teaspoons 6 1 
5-6 teaspoons 19 
7-8 teaspoons 5 
more than 8 teaspoons 8 



4.4.2- Meal Timings. 

Participants were asked if they usually consumed their meal at the 

same time each day, their responses summarised in table 4.19 

Table 4.19: subjects meal timing 
Gender always almost always sometimes rarely never Total 

Female 41 85 116 3 2 1 275 
Male 23 68 9 1 28 1 21 1 

Total 64 13.2% 153 31.5% 20742.6% 60 12.3% 2 0.4% 486 

4.4.3- Meal Settings. 

Table 4.20 shows the frequency and location of their meals. 

Table: 4.20 Subject numbers and percentages of eating meals in 

Place of eating Breakfast 
7lweek 6/week Slweek 4lweek 3lweek 2lweek llweek Olweek 

Home 238 10 20 22 17 140 23 2 1 
% 48.5% 2 %  4.1% 4.5% 3.5% 28.5 % 4.7 % 4.3 % 

School 1 2 27 2 3 1 2' 453 
% 0.2 % 0.4% 5.5 % 0.4 % 0.6 % 0.2 % 0.4 % 92.3 % 

Work 1 6 106 9 16 13 7 333 
% 0.2 % 1.2% 21.65 1.8% 3.3% 2.6% 1.4 % 67.8 % 

Restaurant 2 1 4 2 14 19 449 
% 0.4 % 0.2 % 0.8 % 0.0% 0.4 % 2.9 % 3.9 % 91.4 % 

Other 3 2 2 8 10 17 449 

Lunch 
Home 373 33 31 22 15 6 3 8 

% 76 % 6.7 % 6.3 % 4.5 % 3.1% (1.2 % 0.6 % 1.6 % 
School 1 3 2 8 8 4 465 

% 0.2 % 0.0% 0.6 % 0.4 % 1.6 % 1.6 % 0.8 % 94.7 % 
Work 1 4 3 5 8 5 465 

% 0.0% 0.2 % 0.8 % 0.6 % 1 % 1.6 % 1 % 94.7 % 
Restaurant 1 1 6 14 31 40 398 

% 0.2 % 0.0% 0.2 % 1.2 % 2.9 % 6.3 % 8.1 % 81.1 % 
Other 1 6 12 27 445 

% 0.0% 0.0% 0.0% 0.2 % 1.2 % 2.4 % 5.5 % 90.6 % 

Dinner 
Home 192 61 74 65 3 5 27 7 30 

% 39.1% 12.4% 15.1% 13.2% 7.1% 5.5 % 1.4% 6.1% 
Work 2 1 7 10 31 . 2 2  418 

% 0.4 % 0.2 % 0.0% 1.4 % 2 % 6.3 % 4.5 % 85.1 % 
Restaurant 4 1 13 13 30 72 93 265 

% 0.8 % 0.2 % 2.6 % 2.6 % 6.1 % 14.7 % 18.9 % 54 % 
Other 1 4 2 9 33 35 407 

% 0.2 % 0.0% 0.8 % 0.4 % 1.8 % 6.7 % 7.1 % 82.9 % 



4.4.4- Budgeting. 

Table 4.2 1 shows the mean monthly expenditure on food. 

Table 4.2 1 : Monthly Money expenditure on food. 
Money spend per month Subjects (Percentage) 
less than 100 K.D 82 16.7% 
100-1 99 K.D 243 49.6% 
200-299 K.D 96 19.6% 
300-399 K.D 34 6.9% 
400-499 K.D 17 3.5% 
500 K.D and more 18 3.7% 

( 1  KD = 2.93 USD) 

Commercial food cooperative societies dominate the food market in 

Kuwait. Table 4.22 summarises where subjects reported usually 

buying their food. 

Table 4.22: Where food usually was purchased. 
Food market Subjects (Percentage) 

At local cooperative society 472 96.1% 
At other cooperative society 109 22.0% 
Supermarket 104 21.2% 
Wholesalers 124 25.3% 
Others 17 3.5% 

4.4.5- Shopping Frequency. 

According to the results shown in table 4.23 more than one third of 

participants usually conducted grocery shopping once to twice each 

week. 

Table 4,23: Frequency of grocery shopping. 
Shopping Frequency Subjects (Percentage) 

Once to twicelweek 190 38.7% 
Three to Four timeslweek 110 22.4% 
Five to Six times /week 30 6.1% 
Once/ 2weeks 88 17.9% 
Once/ 3weeks 35 7.1% 
Oncelmonth 38 7.7% 



4.4.6- Method of cooking. 

Frying was more common than boiling in this study group. Table 4.24 

shows the frequency of a range of cooking methods. 

Table 4.24: Frequency of cooking methods. 
Weekly Frequency of eating this type of cooking 

Type Never or < 
of than llweek 2lweek 3lweek 4lweek Slweek 6lweek 7lweek 

Cooking oncelweek 
Boiled 90 (Subjects) 106 86 66 64 34 11 

% 18.3 % 21.6 % 17.5 % 13.4 % 13.0% 6.9 % 2.2 % 0.0 
Baked 64 153 82 65 35 7 6 

% 13.0% 31.2% 16.7% 13.2% 7.1% 1.4% 1.2% 0 .O 
Fried 3 8 84 152 87 3 8 30 20 

% 7.7 % 17.1 % 31.0% 17.7 % 7.7 % 6.1 % 4.1 % 0.0 
Steamed 106 16 2 1 1 4 

% 21.6 % 3.3 % 0.4% 0.2 % 0.2 % 0.0 0.8 % 0.0 
Grilled 154 75 64 20 2 1 10 2 

% 31.5 % 15.3% 13% 4.1% 4.3% 2 %  0.4% 0.0 
Other 9 2 1 I 

Method 1.8 % 0.4 % 0.2 % 0.0 0.0 0.0 0.2 % 0.0 

4.4.7- Leftover food. 

Habits relating to the useage of leftover foods habits are shown in 

table 4.25. 

Table4.25: The usage of leftover food. 
Process of leftover food Subjects (Percentage) 
Kept for one day only to reuse 31 9 65.9 
Kept for two day only to reuse 20 4.1 
Kept for three day only to reuse 2 0.4 
Donated to others 90 18.6 
Discard leftovers after each meal 48 9.9 



CHAPTER FIVE 

4.0 SQCIO-ECGiicifii@ FACTOKS xYYD FQQD GWo-"-F 
CONSUMPTION RESULTS 

5.1- MEAT CONSUMPTION. 

Meat consumption varied according to gender, marital status, age, 

education level, occupation, income, family lifestyle, and other factors. 

The daily frequency of meat consumption according to demographic 

groups is shown in table 5.3. 

According to the data in table 5.3 men had a significantly higher mean 

daily intake of meat than women (p<0.001, r=-0.212). Subject age had 

a significant negative correlation with meat consumption (p<0.0 14, 

r=-0.111) 

Place of residence showed that participants from Al-Ahmadi had the 

highest daily intake of meat with a mean of 3 servings/d (SD 1.6), 

followed by Hawaly/Mubark Al-Kaber (2.9/d SD 1.3), Al-Asserna 

(2.8/d SD 0.8), Al-Jahra (2.63/d SD l), and Al-Farwaneia (2.62/d SD 

0.7). By using a one way ANOVA test there was a significant difference 

between these Governorates (P= 0.034). A Post Hoc test showed a 

significant difference between Al-Ahmadi and Al-Jahra residents 

(p<0.008), and between Al-Ahmadi and Al-Farwaneia residents 

(p<0.012). 

Marital status affected mean daily meat intake. Single subjects 

consumed more meat than married and widowed subjects, while 

divorced subjects ate less, (2.9 (SD 1.3), 2.8 (SD 1. l) ,  2.76 (SD 1. I), 

and 2.5 (SD 0.83) serves/day, respectively). ANANOVA test indicated 

no significant difference between the marital status in their meat 

consumption. Mean meat consumption in relation to participant 



income indicated that meat was consumed least frequently by the 

lowest income subjects (this difference was not statistically significant). 

Subjects with different income generally had a similar levels of meat 

consumption as shown in table 5.1. 

Table 5.1: Meat consumption (mean servings per day) according to 
income. 

Income Mean Standard Deviation Subjects (n) 
Less than 200 K.D 2.7 1 .O 139 
200-399 K.D 2.8 1.3 54 
400-599 K.D 2.9 1.2 95 
600-799 K.D 2.9 1.2 95 
800-999 K.D 3.0 1 .O 7 1 
More than 1000 K.D 2.8 1.5 37 

Level of education showed that illiterate participants consumed meat 

less frequently than other levels of education although when ANOVA 

testing was applied there was no significant difference. Also 

occupation status showed that army service members had the highest 

mean daily frequency of meat consumption followed by professionals, 

jobless, students, administrative, retired, and home duties. Again, the 

ANOVA test indicated no significant different between these groups in 

their meat consumption. 

Family-type background showed no difference in daily total meat 

consumption, although some differences were noted for some single 

meat items such as fish. 

Since chicken, lamb, and fish forrn approximately 71% of the meat 

sources for Kuwaitis, these were analysed in more details in relation 

to various socio-economic factors. Subjects who lived in Al-Ahmadi 

consumed more chicken than in other Governorates (p=O. 00 1). Also, 



widowed subjects ate more chicken meat than other marital status 

categories. No significant difference in chicken consumption was 

found in relation to income. Subjects with different ed~ication levels 

had slightly different mean daily chicken intakes. Subjects with 

secondary school education consumed chicken more frequently than 

other levels of education. Army members consumed more chicken 

daily than other occupations. 

Males consumed lamb meat more frequently than females (p=0.001, 

r=-0.212). Figure 5.1 compares consumption levels of females and 

males. 

Ed chicken r 
Mean 1 Std. 

Deviation 

lamb 

Male 

Figur:5.1 Lamb, Chicken, and Fish intake according to gender 

Female 



Education had little effect on lamb consumption. Place of residency 

had some effect, with subjects who lived in Al-Farwaneia leading the 

other Governorates in lamb meat consumption. Marital ststlls: 

occupation, army member, and income seemed to have little effect on 

lamb consumption. 

Fish, which was the third most commonly consumed meat in this 

study population, was consumed more frequently by males than 

females. Governorates mostly occupied by Bedouin families such as 

Al-Ahmadi, Al-Farwaneia, and Al-Jahra were more likely to consume 

less fish, compared to other Governorates which were mostly occupied 

by urban families (eg. Al-Assemah, and Hawaly and Mubark Al- 

Kabeer). Fish also was consumed more frequently by higher income 

groups compared to lower income subjects, (p=<0.001). Fish was also 

consumed more frequently by higher educated than lower educated 

participants. Administrative, professional, and retired subjects had 

higher mean daily servings of fish, compared to subjects who were 

doing home duties (p=0.00 1, p-0.003, and p=O. 15, respectively). 

However, marital status showed only slight (not significant) differences 

in fish consumption with divorced people having the highest fish 

consumption frequency. 

Figure 5.2 shows the intake frequency according to family background. 

Bedouin subjects consumed chicken and lamb more frequently than 

Urban people. Urban subjects consumed fish twice as  frequently as 

Bedouin subjects, the mean intakes were 0.6/d (SD 0.45), and 0.25/d 

(SD 0.37), respectively. 



bedouin 
Mean 

I3 urban 
Mean 

lamb chicken fish 

Figure:5.2 Family type and lamb, chicken, and fish consumption 

Males and females consumed other meat with approximately the same 

frequencies (see Table 5.2). 

Table5.2: Mean consumption levels of less consumed meat sources, 
according to gender. 

Food Item Gender 
Female Male 

Mean SD Mean SD 

Shrimp 2.20 0.91 2.1 5 0.80 
Pizza Meat 1.40 0.60 1.55 0.72 
Beef 1.40 0.83 1.45 0.82 
Eggs 3.90 1.62 4.1 1 1.61 
Other meat 1.40 0.95 1.41 0.90 
Liver 0.03 0.04 0.04 0.07 
Kidney 0.02 0.01 0.02 0.01 
Brain 0.01 0.01 0.02 0.01 
Heart . 0.02 0.01 0.02 0.00 



Table: 5.3 Frequency of meat intake according to socio-economic 
factors. 



5.2- Grains and cereals group. 

Table 5.4 shows mem intakes of grzins m d  cereals for each Socio- 

economic factor, and the consumption of each single item of the 

grains and cereals food group. In general men had higher mean total 

intakes of cereals and grains than women (4.5/d + 2.0, and 4.36/d 

+3.0, respectively), although this difference was not significant. - 

Females had a relatively higher intake of lentils, macaroni/pasta, nuts, 

Arabic whole meal bread, toast, and other breads. Age showed no 

significant correlation with variations in grain and cereal intake. 

Participants living in Al-Ahmadi consumed cereals and grains more 

frequently than participants from other Governorates. There was a 

significant difference in grain and cereal intake from the five 

Governorates, (p<0.00 1). Using a Post-Hoc test Al-Ahmadi differed 

significantly in grain and cereal consumption from other Governorates 

in Kuwait. Marital status showed no significant difference in grain and 

cereal intake. For Income level, participants with incomes of 600-799 

KD and 800-999 KD had the equal highest mean daily servings intake, 

although a n  ANOVA test indicated no significant difference. The 

highest income group had the lowest frequency of grain and cereal 

consumption. Grain and cereal intake was associated with variations 

in education level (p<0.017). When running Post-Hoc, there was a 

clear significant difference between Illiterate subjects and subjects 

with two years college, and less educated subjects consumed more 

grains and cereals (p=0.02). In terms of occupation, jobless 

participants consumed cereals and grains most frequently (p=0.044). 

Post-Hoc confinned a significant difference between home duties and 

either administrative (p=0.008) or students (p=0.044), as well as 

between army members and administrative workers (p=0.03 1). 

In terms of family type, the independent sample test (t-test for equality 

of means) indicated there was a significant difference (p<0.00 1, 



r=-0.165) between subjects from a Bedouin family background and 

subjects from an urban family background in terrns of grains and 

cereals consumption. 



Table:5.4 Frequency of intake of cereals and grains according to socio- 
economic factors. 



5.3- Vegetables group. 

Table 5.5 shows the mean daily intake frequency of vegetables 

according to socio-economic factors. Women had higher mean intakes 

of vegetables than men (difference not significant). Participant age had 

a significant correlation with vegetable consumption (p<0.009, 

r=O.119), with older subjects consuming more vegetables than 

younger subjects. 

However, vegetable intake differed according to participant residency. 

ANOVA testing indicated significant differences between subjects from 

different Governorates. Al-Ahmadi residents consumed more 

vegetables than subjects from other Governorates. When post-Hoc 

analysis was applied, Al-Ahmadi was significantly different from Al- 

Assema (p=0.036), Al-jahra (p=0.00 l) , and Al-Farwaneia (p=0.036). 

Vegetable intake in Hawaly/Mubark Al-Kaber also differed 

significantly from Al-Farwaneia (p=0.029) . According to marital status, 

the highest daily intakes of vegetables was observed among widowed 

participants. ANOVA testing indicated a significant difference 

according to marital status (P=0.012). Post-Hoc testing found a 

significant difference between married subjects and single subjects 

(P=0.0 16). In terms of income, participants with an income of 800-999 

KD had a higher consumption frequency than other income groups, 

although no significant difference was detected. Among subjects with 

different educational levels, illiterate (less educated) subjects had 

relatively higher mean daily intakes of vegetables, (this difference was 

not significant). Occupation status differed only slightly in frequency 

of vegetable consumption (no significant difference). 

Both Bedouin and urban subjects consumed similar mean daily 

intakes of vegetables. 



Table: 5.5 Frequency of intake of vegetables according to socio- 
economic factors. 

Urban Mean 1 0.97 1 0.89 1 0.74 1 0.42 1 0.04 1 0.07 1 0.07 10.291 0.81 10.151 0.71 10.181 5.30 
SD 1 0.58 1 0.57 1 0.52 1 0.44 1 0.09 1 0.08 1 0.13 10.511 0.70 10.241 0.45 10.191 2.50 



5.4- F-ruits consumption. 

Table 5.6 shows the mean daily consumption frequency of fruits for 

each socio-economic factor. It also shows that men consumed fresh 

and dried fruits slightly more frequently than women (no significant 

difference). Age had a significant positive correlation with fruits intake 

(p=O.OOl, r=O. 144). 

Arnong the five different governorates, participants who lived in Al- 

Ahmadi consumed fruits more frequently than subjects from other 

Governorates. There was a significant difference in fruits consumption 

frequency between the five Governorates (p<0.001, r=0.342). Post-Hoc 

testing showed that consumption in Al-Ahmadi was significantly 

different from Al-Assema, Al-jahra, Al-Farwaneia, and 

Hawaly/Mubark Al-Kaber. Marital status influenced fruits 

consumption frequency with widowed and married subjects having 

the highest mean daily servings of fruits (P<0.008). Post-Hoc testing 

confirmed a significant difference between single and married 

(P=0.031), and widowed (p=0.01), as well between widowed and 

divorced subjects (p=0.034). 

Income showed some slight variations in mean daily fruits 

consumption frequency. Participants with an income of 800-999 KD 

consumed fruits more frequently than other income groups (no 

significant difference). Less educated subjects (Illiterate) had the 

highest mean consumption of fruits (p=0.005). Post-Hoc analysis 

highlighted the significant difference between illiterate and two year 

college (Diploma) educated subjects (p=0.033). 

Occupation status affected fruits consumption with home duty 

workers consuming more daily s e ~ n g s  of fruits than other subjects 

(P=0.0 1 1). Post-Hoc testing highlighted the significant difference 

between home duties subjects and administrative workers (p=0.048). 



The t-test indicated a significant difference between the two family 

background types in terms of fruits consumption (p<0.00 1, r=O. 164). 

Urban dwellers consumed less mean daily servings of fruits than 

Bedouins. 



Table: 5.6 Frequency of intake of fruits according to socio- 
economic factors. 



5.5- Dairy product consumption. 

Table 5.7 shows the mem daily consumption frecpency of d a l q  

products according to socio-economic factors. Female subjects had 

similar consumption levels to males. Age had a significant positive 

correlation with dairy product consumption (p=0.004, r=O. 130). 

Residency influenced dairy product intake among the study 

population. Participants who lived in Al-Ahmadi consumed dairy 

products more frequently than subjects from other governorates. 

There was a significant difference in consumption frequency between 

the five Governorates (p<0.001). Post-Hoc analysis showed that dairy 

product consumption frequency in subjects from Al-Ahmadi differed 

significantly from Al-Assema (p=O. 0 I), Al-jahra (p=0.02), Al-Farwaneia 

(p=0.00 I), and Hawaly/Mubark Al-Kaber (p=0.00 1). 

Intake frequency varied according to marital status. ANOVA testing 

indicated there was significant difference according to marital status 

group in their dairy product consumption frequency (P<0.005). Post- 

Hoc testing highlighted the significant difference between single and 

widowed subjects. In terms of income, participants with an income of 

800-999 KD consumed dairy products more frequently than other 

income groups. 

ANOVA testing indicated there was significant difference according to 

education levels in dairy products consumption (p=O. 0 12). Post-Hoc 

testing highlighted the significant difference between illiterate and 

high school educated groups (p=0.048). 

There were slight variations in dairy product intake frequency 

according to occupation group. Jobless subjects consumed dairy 

products more frequently than other groups (P<0.00 1). Post-Hoc 

analyses highlighted a significant difference between jobless subjects 

and the administrative group (p=0.031). Bedouin and urban subjects 

had similar dairy product consumption frequencies. 



Table: 5.7 Frequency of intake of dairy products according to socio-economic 
factors. 

I I SD 1 0.54 1 0.65 1 0.45 1 0.48 1 0.44 1 0.16 1 0.68 11.40 1 



5.6- Consumption of sweets. 

The consumption frequencies of sweets according to variations in 

demographic characteristics are summarized in Table 5.8. No 

significant differences in consumption frequencies of sweets were 

noted for gender, occupation status, education levels or marital status. 

Place of residence showed that subjects living in Al-Ahmadi 

consumed sweets more frequently than subjects from other 

governorates. Subjects from Al-Farwaneia consumed sweets less 

frequently than subjects from other governorates (table 5.8). There 

was a significant difference in consumption frequency between the five 

governorates (p<0.00 1). Post-Hoc analysis showed that consumption 

frequency of sweets in Al-Ahmadi different significantly from other 

governorates (P<0.00 I), and Al-Farwaneia differed significantly in 

sweets consumption from Al-Assema (P<0.002), Hawaly/Mubark Al- 

Kaber (P=0.00 l), and Al-jahra (P<0.00 l).  

Subjects with a 200-399KD income had the highest mean daily intake 

frequency of sweets (P=0.025). Post-hoc testing highlighted the 

difference which was between subjects with a 200-399KD income and 

<200 KD (p=0.008), 600-799 KD (p=0.002), and 800-999 KD 

(p=0.008). Also, there was a significant difference between subjects 

with incomes of 400- 599 KD and 600-799 KD (p=0.044). 

Both Bedouin and urban subjects had similar mean daily intake 

frequencies of sweets. 



5.7- Consumption of Fat and oil. 

The consumption frequencies of fat axd oil according to demographic 

characteristics are summarized in Table 5.8. No significant differences 

in consumption frequencies of fat and oil were noted. 

5.8- Beverage Consumption. 

The consumption frequencies of water, tea, and coffee by males was 

higher than for females. However, females consumed more soft drinks 

than males, (difference not significant). There was no significant 

correlation between age and water, coffee, or tea consumption. 

However, soft drink intake frequency showed a significant negative 

correlation with age (p<0.001, r=-0.259), with younger subjects 

consuming soft drink more frequently. According to place of residence, 

subjects from Al-Ahmadi consumed coffee more and water less 

frequently than subjects from other Governorates. Al-Jahra suljjects 

had the highest mean consumption of soft drinks, tea, and water, 

whereas, subjects from Hawaly and Mubark Al-Kaber had the lowest 

mean consumption of coffee and tea. In addition, ANOVA indicated a 

significant difference between subjects according to their place of 

residence and their soft drink, coffee, and water consumption, 

(p=0.02), (p=0.002), and (p< 0.001), respectively. There was no 

significant difference between place of residence and tea consumption. 

Post-hoc analysis showed a clear difference between Al-Jahra, and Al- 

Assema subjects in soft drinks consumption (p=0.05), and between Al- 

Ahmadi, and Hawaly /Mubark Al-Kaber in coffee consumption 

(p=0.008). Water consumption was clearly significantly different 

between subjects from Al-Assema, and Al-Farwaneia (p= 0.029), Al- 

Assema, and Al-Ahmadi (p=0.006), Hawaly/Mubark Al-Kaber and Al- 

Jahra (p=0.005), Al-Farwaneia, and Al-Jahra (p<0.00 l), and Al-Jahra, 

Al-Ahmadi (p< 0.00 1). 



According to marital status, divorced subjects had the highest 

consumption of tea and coffee (p= 0.01, and p= 0.008, respectively). 

Income showed no significant difference in soft drink, coffee, and 

water consumption. However, a significant difference in tea intake 

(P=0.049) was detected. The highest income group had the lowest 

mean daily intake frequency for coffee and the highest for tea. 

Participants with the lowest education level (illiterate) had the highest 

mean daily intake frequency for coffee, and the lowest for soft drinks 

and water. High school educated had the highest intake frequency for 

soft drinks. ANOVA testing showed a significant difference in tea 

consumption according to educational level (p= 0.028). 

ANOVA testing indicated that subjects in different occupation groups 

had no significant difference in their coffee, tea, and water intakes, 

but they showed significant differences in soft drink intake 

frequencies (P<0.00 1). Post-hoc testing identified the difference 

between the students, and administrators, home duties, and retired 

subjects (p= 0.004, p= 0.009, and p< 0.00 1, respectively). 

In terms of family type, urban subjects consumed soft drinks, coffee, 

and tea less frequently than Bedouin subjects, but consumed water to 

a similar extent. The difference between the Bedouin and urban 

subjects in terms of their soft drink, coffee, and tea consumption 

frequency was significant ((p=<0.001, r=-0.166) (p= 0.048, r=-0.089), 

and (p= 0.035, r=-0.096) respectively). 



Table 5.8. Frequency of intake of sweets, Fats & Oils, and Drinks & 
Beverages according to socio-economic factors. 
[ Socio-economic 1 Mean ) Sweet Group I Fat & OB group ( Drink & Beverage group 1 

Mean 10.081 0.08 0.42 1 0.59 1 1.20 1 0.08 0.15 1 1.24 1 1.46 0.66 1 1.90 1 1.90 4.40 
SD 10.13/ 0.12 0.72 10.52 10.90 10.23 0.26 10.84 10.90 0.83 12.10 11.60 1.90 



5.9- Physical activity. 

Walgng .\57as the most popular fitness activity among this study 

population. Table 5.9 shows several kinds of sports and how 

frequently subjects reported participating in them. Figure 5.3 shows 

the percentage of participants in each level of physical activity. All 

subjects who were undertaking exceptional and heavy activities were 

males, whereas females were concentrated in the lower categories 

sedentary (65.95 %), light activities (59 %), and moderate (55.3 %). 

exceptions activities lo.* 
heavy activities 2.2 

moderate activities 45.7 

J 

Figure: 5.3 Proportion of study population according to 
physical activity level 

Only vegetables and fruits intake frequency showed a correlation with 

physical activity levels (P<O. 00 1 and P=0.026, respectively). Post-hoc 

analysis showed a significant difference in vegetable consumption 

frequency between heavy activities, and sedentary (p<001), light 

(p=0.003), moderate (p=O. 004), and exceptional activities (p=O. 026), as 

well as between sedentary activity level and the other two levels of 



light activities (p=0.003), and moderate level of activity subjects 

(p<O. 00 1) , heavy and moderate activity participants consumed more 

vegetables than other activity levels (p=0.001). 

There was a significant difference in fruits consumption between 

heavy activity subjects and both moderate activity subjects (p=0.036) 

and light activity subjects (P=O.016). Heavy activity subjects 

consumed more fruits than the other activity categories. In general, 

water and coffee consumption varied according to activity level 

(P=O. 003 and P=0.037, respectively) high activity subjects consumed 

more water and less coffee. 

Table: 5.9 Frequency of various physical activity. 
Frequency of exercise each week 

TY pe of Sport 

Soccer 455 11 7 11 4 1 2 
% 92.7% 2.2% 1.4% 2.2% 0.8% 0.2% 0.0% 0.4% 

Swimming 484 1 3 2 1 
% 98.6% 0.2% 0.6% 0.4% 0.2% 0.0% 0.0% 0.0% 

Netball 483 4 1 2 1 
% 98.4% 0.8% 0.2% 0.4% 0.2% 0.0% 0.0% 0.0% 

Walking 328 3 1 22 26 19 15 5 45 
% 66.8% 6.3% 4.5% 5.3% 3.9 % 3.1% 1.0% 9.2% 

Jogging 484 1 1 3 2 
% 98.6% 0.0% 0.0% 0.2% 0.2% 0.6% 0.0% 0.4% 

Running 47 8 I 4 2 2 2 2 
% 97.4% 0.0% 0.2% 0.8% 0.4% 0.4% 0.4% 0.4% 

Going to Gym 484 3 3 1 
Yo 98.6% 0.0% 0.0% 0.6% 0.6% 0.0% 0.2% 0.0% 

Other sports 483 I 2 1 4 
% 98.4% 0.2% 0.4% 0.0% 0.0% 0.0% 0.2% 0.8% 



Table 5.10 shows mean daily food group consumption according to 
physical activity level. 

Table 5.10: Food group consumption frequency according to activity 
level. 

95% Confidence 
Food Group Levels of physical Subjects Mean Std. Std. Interval for Mean 

activities Number Deviation Error ~ o w e r  upper 
Bound ~ o u n d  

sedentarv lifestvle 85 2.8 0.8 0.1 2.6 3.0 
light activities 159 2.8 1.2 0.1 2.7 3.0 

Meat moderate 21 5 2.9 1.3 0.1 2.7 3.0 
heavy activities 23 2.4 0.7 0.2 2.1 2.8 

exceptional 8 2.8 1.2 0.4 1.8 3.8 
Total 490 2.8 1.2 0.1 2.7 2.9 

sedentarv lifestvle 85 4.3 3.0 0.3 3.7 4.9 
Grain & light activities 159 4.5 2.4 0.2 4.1 4.9 
Cereal moderate 21 5 4.3 2.4 0.2 4.0 4.6 

heavy activities 23 5.7 4.3 0.9 3.8 7.5 
exceptional 8 4.9 1.8 0.6 3.4 6.4 

~ o t a l  490 4.4 2.6 0.1 4.2 4.7 
sedentarv lifestvle 85 85.0 2.8 0.8 0.1 2.6 

light activities 159 159.0 2.8 1.2 0.1 2.7 
moderate 215 215.0 2.9 1.3 0.1 2.7 

Vegetables heavy activities 23 23.0 2.4 0.7 0.2 2.1 
exceptional 8 8.0 2.8 1.2 0.4 1.8 

Total 490 490.0 2.8 1.2 0.1 2.7 
sedentarv lifestvle 85 85.0 4.3 3.0 0.3 3.7 

light activities 159 159.0 4.5 2.4 0.2 4.1 
moderate 215 215.0 4.3 2.4 0.2 4.0 

Fruits heavy activities 23 23.0 5.7 4.3 0.9 3.8 
exceptional 8 8.0 4.9 1.8 0.6 3.4 

490.0 Total 490 4.4 2.6 0.1 4.2 
sedentarv lifestvle 85 85.0 4.3 1.5 0.2 4.0 

Dairy & light activities 159 159.0 5.5 2.9 0.2 5.0 
Dairy moderate 215 215.0 5.5 2.4 0.2 5.2 

products heavy activities 23 23.0 7.3 6.4 1.3 4.6 
exceptional 8 8.0 4.8 1.9 0.7 3.2 

~ o t a l  490 490.0 5.4 2.8 0.1 5.1 
sedentarv lifestvle 85 85.0 3.1 1.7 0.2 2.8 

light activities 159 159.0 3.8 2.6 0.2 3.4 
Sweet moderate 215 215.0 3.5 2.2 0.2 3.2 

heavy activities 23 23.0 5.5 8.0 1.7 2.0 
exceptional 8 8.0 3.3 1.7 0.6 1.8 

Total 490 490.0 3.6 2.8 0.1 3.4 
sedentarv lifestvle 85 85.0 2.9 1.4 0.2 2.6 

light activities 159 159.0 3.1 1.5 0.1 2.9 
Fat & Oil moderate 215 215.0 3.1 1.5 0.1 2.9 

heavy activities 23 1.5 0.7 0.1 1.1 1.8 
exceptional 8 1.3 0.6 0.2 0.8 1.9 

Total 490 1.4 0.9 0.0 1.3 1.5 



CHAPTER SIX 

5.0 24- HOUR DIET RECALL RESULT 

From a random sample of 750 individuals, a total of 383 subjects 

were interviewed. Table 6.1 shows their characteristics according to 

age and gender 

Table 6.1: Gender and age distribution of 24-diet recall study participants. 
Gender Age Total (%) 

20-24(%) 25-50 (%) 5 1 -65 (%) 
Male 22 12.5% 130 73.9% 24 13.6% 176 46% 
Female 35 17% 145 70% 27 13% 207 54 % 

Data included all nutrients mentioned in Chapter Three, as well as 

gender, age, day and month of interview, dietary styles and behaviour 

of the subjects. All these data were collected and calculated via the 

24-hour Dietary Recall Method. 

Subject i n t e ~ e w s  and data collection were scheduled on both 

weekdays and weekends to encompass the whole weeks' food intake 

variety as shown in table 6.2. All interviews were conducted during 

the months of October and November 2001 

Table 6.2: Dav of interview distribution 124-diet recall). 
Interview Day 

Saturday Sunday Monday Tuesday Wednesday Thursday Friday 

Number of subjects 54 54 56 56 53 54 56 

All subjects were asked if the amount of food and beverages they had 

consumed the day before was less, the same or more than their usual 

intake. A total of 82 % of subjects reported consuming their usual 

amount of food and beverage intake, 13 % indicated that they had 

consumed less than their usual food and beverage intake and 5 % 

reported that they had consumed more than their usual intake. 

Subjects who had consumed less identified reasons as follows, 3.6 % 



were sick, 2.6 % were fasting, 2.1 % were too busy and 3.9 % were on 

a diet. Subjects who had increased food and beverage intake included 

reasons such a s  2.1 O/o were on holiday and 3.9 O h  for other reasons 

such as invited by others (eg. relatives or friends). 

Forty-Seven subjects (12.2 %) were on special diet, of whom 74.5 % 

were females and 25.5% males. There was a significant correlation 

between gender and special diet (P<0.003, r=-0.153). No significant 

correlation was found between age and special diet. Low calorie intake 

for weight loss was the most common type of diet among the subjects 

who were dieting as shown in table 6.3 

Table 6.3: Usual dietary style reported by subjects. 
Diet style Female Male Total (%) 

\ ,  

Low sugar diet 5 1 6 1.6 
Vegetarian 4 I 5 1.3 
Low calorie Weight reduction 22 8 30 7.8 
Diabetic 3 0 3 0.8 
Fat modified (to lower blood fat) 1 0 1 0.3 
Reduced salt diet 0 1 1 0.3 
Other type of diet 0 I 1 0.3 

Approximately 87.5% of those interviewed reported not consuming 

vitamin supplements. Table 6.4 shows dietary supplement intake. No 

significant correlation was found between vitamin supplement intake 

and age, gender, or being on a special diet. 

Table 6.4: Distribution of reported dietary supplement intake. 
Intake Frequency Female Male Total Percentage 

1-2 timeslweek 2 3 5 1.3 
3-4timeslweek 4 0 4 1 
5-6timeslweek 0 1 1 0.3 
Every day 27 10 3 7 9.7 

The majority of subjects had no problems describing the foods and 

beverages they had consumed the day before being interviewed. Only 

4.2 % had difficulty remembering the names of the foods and 



beverages consumed and 4.9 % experienced difficulty in remembering 

the exact amounts of food and beverage they had consumed. A 

significant correlation was found between age and remembering the 

amounts and names of the foods and beverages consumed the day 

before being interviewed, with aged subjects being more likely to have 

Difficulty (P<0.00 1, and P<0.00 1, respectively). 

Information on nutrient levels and nutrient intake profile means (SD) 

compared to the US RDA are presented in Tables 6.5 to 6.11. The 

percentage of the US RDA represented by the mean intake of each 

nutrient is depicted in Table 6.13. 

6.1- Energy intake. 

Table 6.5 identifies the mean daily energy intake distribution of 

subjects according to age and gender. The mean estimated caloric 

intake across all subjects was 2206.6 K J  which is below the US RDA 

as illustrated in Table 6.5. As expected males reported to have higher 

calorie intake than females across all age groups. Similarly, younger 

subjects in both genders consumed more energy than older subjects. 

A Significant negative correlation was found between gender and age 

with regards to daily calorie intake (see Table 6.12). Carbohydrates 

contributed to total energy slightly less than the US RDA, 52.7 % of 

energy was derived from carbohydrates, whereas 18.1 % energy was 

derived from protein. The mean fat contribution to energy levels was 

28.8 %. 

In the data for macronutrient intake (protein, fat and carbohydrate) 

depicted in Table 6.5, male subjects consumed more protein, 

carbohydrate and fat than females in all three age groups. Within the 

same gender group, younger females had higher intakes of protein, 

carbohydrate and fat than older female subjects. Within the male 

subjects, the older rnales consumed more carbohydrate and less fat 

and protein than younger male subjects. No significant associations 



were found between protein intake and age. However, significant 

correlations were found between age and both carbohydrate intake 

and fat intake. There was also a significant correlation between gender 

and the consumption of the three nutrients as  shown in Table 6.12. 

Table:6.5 Mean Distributions of Energy source according to Gender and Age. 

Gender & KJ Protein (~rn) .  CHO (gm). Fat (gm) 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Male 20-24 2515.8 806.8 112.3 42.5 324.9 88.4 83.0 37.6 
25-50 2494.8 685.1 112.6 41.7 337.3 98.1 75.4 28.5 
5 1-65 2118.5 459.0 98.8 30.4 284.8 77.1 64.2 24.4 

Female 20-24 2058.0 698.3 88.5 39.9 274.8 94.6 66.1 29.0 
25-50 2019.1 509.3 91.3 33.7 260.4 71.7 68 26.6 
50-65 1850.4 484.5 93.8 36.9 228.4 55.7 61.1 24.2 

Total 20-65 2206.6 650.4 100 38.9 290.8 92.1 70.5 28.3 

6.2- Fat and Oil Intake. 

Table 6.6 shows mean daily intake of cholesterol, saturated fats, 

monounsaturated fats, polyunsaturated fats, and linoleic acid. Table 

6.12 shows a significant negative correlation between age and 

cholesterol intake. No significant correlation was found between 

gender and cholesterol intake. 

Table:6.6 Mean Fat and Oil (SD) Intakes of Participants. 
Gender & Cholesterol Saturated Fat Mono unsaturated Fat Polv unsaturated Fat Linoleic Fat 

IME ) (Gm) (Gm) (Gm) (Gm) 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Male 20-24 308.3 225.7 20.3 14.5 14.7 12.4 7.0 5.8 6.3 5.1 
25-50 307.7 237.8 19.3 10.9 12.5 9.0 5.9 5.2 5.0 5.0 
51-65 229.3 151.4 18.4 8.6 10.7 10.4 5.3 7.3 4.5 6.5 

Female 20-24 264.3 266.4 18.95 13.2 13.1 9.9 6.0 5.4 5.0 4.6 
25-50 256.1 186.6 18.6 10.4 12.6 9.6 5.2 4.3 4.7 4.4 

50-65 259.5 192.7 17.95 9.0 11.9 8.2 6.0 5.3 5.0 4.8 
Total 20-65 275.9 214.6 18.9 10.9 12.6 9.5 5.7 5 .O 5 .O 4.9 



6.3- Vitamin Intake. 

6.3. I- Fat-Solrrble vitamin Intake. 

Table 6.7 shows intakes of all fat-soluble vitamins except vitamin K. 

Daily mean intakes of vitamins were significantly above the US FDA 

for females in different age groups and slightly below the US RDA for 

males in all age groups. No significant correlation was found between 

age, gender and vitamin A intake. A significant positive correlation 

was found between age and vitamin D intake as shown in Table 6.12, 

but no significant correlation was found between vitamin D intake and 

gender. No significant difference was found between age, gender and 

vitamin E intake. 

Table:6.7 Mean (SD) Intakes of Fat-Soluble Vitamins according to age and 
gender. 
Gender & Vitamin A Vitamin D Vitamin E 

[RE) IPS) 0% ) 
Mean (SD) (SD) (SD) 

Male 20-24 803.3 737.2 2.3 2.0 6.1 6.0 
25-50 973.2 1431.6 3.7 8.8 4.7 4.9 
5 1-65 941.3 884.5 4.7 9.4 5.7 4.8 

Female 20-24 1079.3 268 1 .O 3.3 5.7 2.7 3.2 
25-50 870.3 1696.9 3.4 6.5 4.8 7.8 
50-65 1374.7 2533.6 6.5 13.4 5.3 5.5 

Total 20-65 960.7 1720.6 3.7 7.9 4.7 6.2 



6.3.2 Water Soluble Vitamins Intake. 

Water soluble \ritaw_in intakes zre s h o ~ q ~ ~  in Table 6.8. No significant 

differences were found between age or gender and vitamin C or 

vitamin B-12 intakes, but there was a significant correlation between 

niacin and gender as shown in Table 6.12. 

There were no significant differences observed between age and gender 

and the intake levels of the following nutrients: vitamin B-6, riboflavin 

and folate. Table 6.12 indicates a significant correlation between 

gender and vitamin B- 1 intake (P<0.004). 

Table:6.8 Mean (SD) intakes of water -soluble vitamins according to 
age and gender. 

& Vitamin C Vitamin BI Riboflavin Vitamin B6 Vltamm B12 
fMg ) fMg ) fMg ) fMg ) b ~ g )  bMg ) f ~ g )  

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
- --- -- , . -- 

Male 20-24 1003114.6 F 0 . 6  ' 1.4 0.7 1.2 6.8 2.8 2.4 19.8 12.0 167.8 179.7 
25-50 97.8 84.0 1.2 0.7 1.6 1.0 1.4 0.9 6.2 12.9 23.6 13.6 171.8 105.8 
51-65 96.8 96.6 1.0 0.4 1.5 0.5 1.3 0.7 4.1 6.4 18.2 9.6 140.3 110.2 

Female 20-24 91.6 76.6 1.0 0.5 1.3 0.8 1.2 0.7 3.6 4.3 20.6 10.8 162 159.7 
25-50 95.0 76.5 1.0 0.5 1.4 0.8 1.2 0.7 4.9 10.6 19.5 10.6 153.4 96.7 
50-65 80.6 65.8 0.9 0.4 1.5 0.5 1.4 1.1 5.2 8.4 20.1 13.0 160.7 83.9 

Total 20-65 95 81.9 1.0 0.6 1.5 0.8 1.3 0.8 5.1 10.4 20.9 12.0 161.0 112.6 



6.4- Minerals. 

6.4.1- Mineral Intakes. 

Mineral intakes identified in this study population are shown in Table 

6.12. There were no significant correlations found between calcium, 

sodium, potassium, and phosphorus intakes and age, but significant 

correlations were found between all four nutrients and gender as 

identified in Table 6.12. Table 6.12 details the correlations between 

gender and magnesium intake. 

Table:6.9 Mean (SD) Intakes of minerals according to age and gender. 
Gender & Calcium Sodium Potassium Magnesium Phosphorus 

fmmg 1 fmg 1 fmg 1 fmg 1 fmmg 1 
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Male 20-24 1476.8 1080.4 3586.1 2067.8 3299.3 1703.0 311.7 124.0 1833.0 979.3 
25-50 1074.4 748.2 3883.9 2407.2 2931 .O 1174.4 274.7 11  1.8 1602.8 795.0 
51-65 1357.5 871.4 3597.9 2161.7 3356.5 1687.6 269.7 105.8 1683.8 770.4 

Female 20-24 950.96 815.4 2462.9 1383.2 2275.7 1009.6 222.5 1 15.0 1287.0 669.0 
25-50 950.9 654.0 2775.4 1710.1 2485.1 11 14.8 232.8 103.7 1319.0 629.8 

6.4.2 Trace Elements Intake. 

Daily trace elements intake is presented in Table 6.10. All subject 

groups had daily mean intakes of manganese within the established 

U S  RDA. Significant correlations were found between iron, zinc, 

copper and gender, as shown in Table 6.12. 

Table:6.10 Trace elements consumption according to age and gender. 
Gender & Copper Manganese 

IMg 1 CMg IMg 1 IMz ) 
~ e a n  (SD) Mean (SD) ~ e a i  (SD) ~ e a ;  (SD) 

Male 20-24 15.5 5.5 1.4 0.4 9.7 4.5 2.4 0.8 
25-50 16.8 6.0 1.6 1.6 9.3 4.0 2.7 1.6 
51-65 13.6 4.9 1.2 0.6 9.0 3.6 2.4 1.4 

Female 20-24 13.3 5.7 1.0 0.6 7.8 4.6 2.6 1.9 
25-50 13.3 4.7 1.1 0.7 8.2 4.2 2.9 3.1 
50-65 12.3 4.9 1.1 0.7 8.2 2.8 2.1 0.9 

Total 20-65 14.6 5.5 1.3 1.0 8.7 4.0 2.7 2.3 



6.5- Water, Fibre, Sugar, and Caffeine. 

A daily water intake of 1 ml/kcal of energy expenditure is 

recommended for adults under average conditions of environmental 

exposure and energy expenditure (RDA, 1989). Daily mean water 

intake in the present study was 4.21 glasses per day (SD + 1.68). 

Males had higher mean intakes of water than females (4.35 2 1.56 

and 4 + 1.77, respectively). As age increased, daily water intake 

increased (P<0.002), but there was no significant association between 

daily water intake and gender. 

Table 6.11 indicates that elderly male subjects consumed the highest 

daily mean intake of total sugar among male subjects while the oldest 

female subjects consumed the lowest daily mean intake of total sugar 

among all subjects from both gender groups. Younger females aged 20 

to 24 years consumed the highest daily mean intake of total sugar 

among all subjects in general. Table 6.12 shows a significant 

correlation between age and sugar. As age increased, sugar 

consumption decreased. 

Caffeine containing beverage intake levels are shown in Table 6.11. 

Males aged 25 to 50 years consumed more caffeine containing 

beverages than other age and gender groups followed by females aged 

25 to 50 years, but in general, males consumed more caffeine than 

females. No significant correlation was found between age or gender, 

and caffeine containing beverage intake. 



Table:6.11 Amount of dietary fibre , total sugar, and caffeine 

Gender Age Dietary Fibre Total Sugar Caffeine 
( Gm) (Gm) (Mg) 

Mean (SD) Mean (SD) Mean (SD) 

Male 20-24 8.94 6.7 70.6 36.3 74.8 47.4 
25-50 10.6 6.7 66.0 34.4 85.0 54.6 
51-65 10.2 3.5 71.4 29.2 70.3 43.8 

Female 20-24 9.3 7.9 83.9 39.3 73.2 48.3 
25-50 9.6 7.2 66.8 33.9 75.1 60.6 
50-65 10.8 6.2 50.8 22.4 62.9 48.4 

- ~ o t a l  20-65 9.9 ' 6.8 67.5 34.3 77.2 55.1 

Table: 6.12 Pearson correlations between nutrient intake, and age and 
gender. (Significant results are shaded] 

Nutrient AE e Gender 
Correlation coefficient Sig. (2-tailed) Correlation coefficient Sig. (2-tailed) 

Kilo calories -0.154** 0.002 -0.339** 0.001 
Protein -0.056 0.274 -0.251 ** 0.001 

Carbohydrate -0.1 28' 0.01 2 -0.379** 0.001 
Total Fat -0.1 77** 0.001 -0.142** 0.005 
Cholesterol -0.102' 0.045 -0.091 0.075 
Saturated Fat -0.112* 0.029 -0.034 0.508 
Poly Fat -0. log* 0.033 -0.046 0.364 
Mono fat -1 47** 0.004 0.006 0.904 
Linoleic Fat -0.072 0.159 -0.036 0.485 
Vitamin A 0.014 0.781 0.007 0.891 
Vitamin D 0.118* 0.021 0.008 0.878 
Vitamin C -0.056 0.275 -0.033 0.523 
Vitamin E 0.095 0.064 -0.042 0.41 0 
Thiamine Vit B1 -0.065 0.206 -0.147** 0.004 
Riboflavin (Vit. 82) 0.01 3 0.798 -0.090 0.078 
Vitamin B 6 0.005 0.921 -0.096 0.060 
Niacin -0.059 0.251 -0.1 07' 0.037 
Vitamin B 12 0.042 0.412 -0.037 0.472 
Folate -0.044 0.390 -0.050 0.330 
iron -0.056 0.270 -0.270** 0.000 
Calcium 0.038 0.463 -0.124' 0.015 
Copper -0.024 0.646 -0.1 95" 0.000 
Zinc 0.001 0.982 -0.148'* 0.004 
Dietary Fiber 0.103* 0.044 -0.045 0.382 
Sodium 0.061 0.236 -0.231 ** 0.001 
Potassium 0.067 0.191 -0.224"* 0.001 
Magnesium 0.031 0.550 -0.1 99'* 0.001 
Phosphorus 0.038 0.452 -0.202** 0.001 
Manganese -0.022 0.673 -0.006 0.904 
Caffiene -0.01 1 0.832 -0.077 0.131 
Sugar -0.1 81** 0.001 0.004 0.934 

** Correlation is  significant a t  the 0.01 level (2-tailed). 
* Correlation i s  s i a c a n t  at the 0.05 level (2-tailed). 



6.6- Comparison with US RDA. 

Nutritional requirements vary according to age and gender. Table 6.13 

shows the distribution of nutrient consumption according to age 

categories and gender in relation to US RDAs (outlined in table 3.5). 

Data indicate that certain nutrients for some subjects were below or 

above the established US RDA. For some nutrients, all subjects were 

either below or above the RDA percentage so the nutrients were 

ranked according to those which are above and those below the RDA. 

Nutrients that were above the RDA percentage for both male and 

female subjects of all ages categories were vitamin C, niacin, vitamin 

B-12, phosphorus, potassium, and sodium which was substantially 

higher than the US RDA. The nutrients that did not meet the RDA 

percentage for all of the subjects were vitamin El vitamin B-6, folate, 

copper, zinc, magnesium, and manganese. In the case of other 

nutrients such as energy and vitamin B-I, all subjects had lower 

intakes than the US RDA except older females aged 51 to 65 years 

who exceeded the US RDA for both. Cholesterol intake was below the 

US RDA for male subjects aged 50 to 65 years and for all female 

subjects, and above the US RDA for younger males in the age groups 

20 to 24, and 25 to 50 years. Vitamin A intake was below the US RDA 

for all male subjects and above the US RDA percentage for all female 

subjects. Vitamin D was well below the RDA percentage for all males 

and younger females aged 20 to 24 and 25 to 50 years. The older 

female group exceeded the US RDA. Mean riboflavin intakes were 

above the US RDA for all females and older male subjects, whereas 

younger males aged 20 to 24 and 25 to 50 years, had intakes lower 

than the US RDA. Iron intake levels were above the US RDA for all 

male and older female subjects, although younger females aged 20 to 

24 and 25 to 50 years had lower levels than the US RDA. Calcium 

intake levels were well above the U S  RDA level for all male and female 



subjects except younger females aged 20 to 24 years whose mean 

intake was below the US RDA. 

Table: 6.13 Percentage of RDA met by the mean reported intake for 
each nutrient, according to gender and age. 
Nutrient Male Female 

Aae aroup % Aae group % 
20-24 25-50 51-65 20-24 25-50 51-65 

KJ 86.75 86 92.1 93.5 91.8 111.5 
Cholesterol 102.6 102.6 76.4 88 85.4 86.5 
Vitamin A 80.3 97.3 94.1 134.9 108.7 171.8 
Vitamin D 23 74 92 33 68 130 
Vitamin C 166.6 163 161.3 152.6 158.3 134.3 
Thiamin Vit B1 71.3 82 85.8 95.5 91.8 103 
Riboflavin (Vit. 82) 82.9 92.4 105.7 103 106.9 120.8 
Vitamin B6 62 71 66 75 75.6 85.6 
Niacin 104.3 123.6 121.5 137.3 130.3 154.6 
Vitamin B 12 141.5 312.5 207 1 79 248.5 260 
Folate 82.9 86 70.1 90 85.2 88.9 

Vitamin E 61.4 47.2 56.5 34.1 60 65.9 
Iron 155.1 167.8 136.1 89 88.6 123.4 
Calcium 123 134.3 169.6 79.2 118.8 140.7 
Copper 60 72 51.6 47.6 48.9 50.7 
Zinc 64.7 62.2 60 64.7 68.3 68.4 
Sodium 717.2 776.8 719.6 492.5 555 712.1 
Potassium 164.9 146.5 167.8 113.8 124.2 134.3 
Magnesium 89 78.5 77 % 79.5 83.2 92.4 
Phosphorus 152.7 200.4 210.5 107.2 164.9 190.2 
Manganese 69.4 81.7 69.7 72.8 82.3 60.3 



Table 6.14 shows the numbers and percentages of subjects with 

intakes above and below US RDAs for each nutrient, according to age 

and gender. 

Table: 6.14 Numbers and percentages of subjects with intakes above 
and below US RDAs for each nutrient, according to age and gender. 
Nutrient Male (n=176) Female (n=208) 

Aae aroup 
20-24 25-50 5 1-65 20-24 25-50 5 1-65 

Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper 

KJ 14 8 24 106 16 8 23 13 93 51 16 11 

% 63.6 36.4 18.5 81.5 66.7 33.3 63.9 36.1 64.6 35.4 59.3 40.7 
Cholesterol 11 11 75 55 18 6 24 12 95 49 16 11 

% 5 0 50 57.7 42.3 75 15 66.7 33.3 66 34 59.3 40.7 
Vitamin A 15 7 96 34 15  9 28 8 103 41 16 11 

% 68.2 31.8 73.4 26.6 62.5 37.5 77.8 22.2 71.5 28.5 59.3 40.7 
Vitamin D 22 0 111 19 20 4 34 2 121 23 21 6 

% 100 0 85.4 14.6 83.3 16.7 94.5 5.5 84 16 77.8 22.2 
Vitamin C 14 8 57 73 11 13 17 19 57 87 13 14 

% 63.6 36.4 43.8 56.2 45.8 54.2 47.2 52.5 39.5 60.5 48.1 51.9 
Thiamin (V. Bl) 18 4 9 1 39 15 9 22 14 92 52 19 8 

% 81.8 18.2 70 30 62.5 37.5 61.1 38.9 63.9 36.1 70.4 29.6 
Riboflavin (V. 82) 16 6 88 24 11 13 22 14 74 70 9 18 

% 72.7 27.3 67.7 32.3 45.8 54.2 61.1 39.9 51.4 48.6 33.3 66.7 
Vitamin 5 6  20 2 104 26 20 4 26 10 108 36 18 9 

% 90.9 9.1 80 20 83.3 16.7 72.2 27.8 75 25 66.7 33.3 
Niacin 13 9 57 73 10 14 11 25 52 92 10 17  

% 59 40.9 43.8 56.2 41.7 58.3 30.6 69.4 36.1 63.9 37 63 
Vitamin B 12 11 11 50 80 8 16 1 3  23 64 80 8 19 

% 50 50 38.5 61.5 33.3 66.7 36.1 63.9 31.9 68.1 29.6 70.4 
Folate 4 18 92 38 19 5 26 10 100 44 18 9 

% 18.2 81.8 70.8 29.2 79.2 20.8 72.2 27.8 69.4 30.6 66.7 33.3 
Vitamin E 16 6 110 20 17 7 33 3 120 24 21 6 

% 72.7 27.3 84.6 15.4 70.8 29.2 91.7 8.3 83.3 16.7 77.8 22.2 
Iron 2 20 9 121 5 19 14 22 42 102 8 19 

% 9.1 90.9 6.9 31 20.8 79.2 38.9 61.1 29.2 70.8 29.6 70.4 
Calcium 11 11 60 70 7 17 29 7 78 66 15 12 

% 50 50 46.2 53.8 29.2 70.8 80.6 19.4 54.2 45.8 55.6 44.4 
Copper 11 11 69 61 17  7 26 8 109 35 20 7 

% 50 50 53 47 70.8 29.2 72.2 27.8 75.7 24.3 74 26 
Zinc 19 3 118 12 23 1 31 5 120 24 25 2 

% 86.4 13.6 90.8 9.2 95.8 4.2 86.1 13.9 83.3 16.7 92.6 7.4 
Sodium 0 22 2 128 0 24 0 36 3 141 0 27 

% 0 100 1.5 98.5 0 100 0 100 2 98 0 100 
Potassium 5 17 30 100 6 18 18 18 55 89 9 18 

% 22.7 77.3 23 77 25 75 50 50 38.2 61.8 33.3 66.7 
Magnesium 14 8 99 31 1 8  6 25 11 106 38 17 10 

% 63.6 36.4 76.2 23.8 75 25 69.4 30.6 73.6 26.4 63 37 
Phosphorus 7 15 15 115 1 23 20 16 27 117 3 24 

% 31.8 68.2 11.5 88.5 4.2 95.8 55.6 44.4 18.8 81.2 11.1 88.9 
Manganese 5 17 41 89 9 14 16 20 67 77 15 12 

% 22.7 77.3 31.5 68.5 37.5 62.5 44.4 55.6 46.5 53.5 55.6 44.4 



6.7- Anthropometric Measurements. 

All 24-hour dict recall subjects asked to havc weight, height, 

waist circumference and hip circumference measurements taken. 

Body Mass Index varied according to gender, education level, physical 

activity, and waist-hip ratio varied according to gender. Subject 

response rates were 98.7 % for weight and 98.9 % for height. Waist 

and hips measurement response rates were lower with 83.6% agreed 

to allow the interviewer to take waist circumference measurements 

and 79.1 % agreed to allow hip measurements to be taken. The 

remaining subjects refused to allow someone, even from the same 

gender, to measure their waist and hip circumference. This last group 

comprised mainly female subjects. 

Results indicated that men were on average 9 cm taller and 5.9 kg 

heavier than women. The males mean weight and height were 79.9 Kg 

(SD 17.8) and 1.68 m, (SD 0.08), respectively, and females mean 

weight and height were 74 Kg (SD 15.7) and 1.59 m (SD 0.07), 

respectively. Table 6.15 shows the mean anthropometric values for 

men and women in each age group. 



6.7.1- Body Mass Index. 

In general, means BMIs were in the overweight classification, except 

for young females (see table 6.15). Younger females and males body 

mass indices (BMI) were lower than other age groups, but older 

females BMI means were the highest of all height groups. Significant 

correlations were found between BMI and age, height, weight, the P = 

(P<0.00 l), (P<0.002) and (P<0.00 l), respectively. 

Table: 6.15 Weight, hight, and (BMI) according to gender and age. 
Gender k Weight (Kg) Height (Cm) BM I 

N Mean (SD) N Mean (SD) N Mean (SD) % 
Male 20-24 20 79.9 17.70 21 1.68 0.06 20 26.26 4.67 5.3 

51-65 24 81.1 15.40 24 1.69 0.07 24 28.28 5.29 6.3 

Female 20-24 35 62.8 14.70 35 1.59 0.06 35 24.76 5.14 9.3 

Total 20-65 378 76.7 16.95 379 1.63 0.08 378 28.74 6.0 100 

Table 6.16 shows proportion of subjects categorised according to the 

WHO'S BMI classification. Approximately 1.1% were in the 

underweight BMI category, 75 % of whom were females and 25 % 

males. A total of 28 % were in the normal BMI category, 51.9 % of 

whom were males and 48.1 % females, 32.5 % were in the overweight 

BMI category, (48.8 % males and 51.2 % females), 33.1 % were in the 

obese BMI category, (38.4 % males and 61.6 % females) and 5.3 % 

were in the morbidly obese BMI category. 

Table: 6.16 number of subjects according to Body Mass Index. 
Gender Underweight Desirable Overweight Obesity Morbid obesity Total 

(18.5 or less) % (18.5-24.9) % (25-29.9) % (30-39.9) % (40 or more) % 

Male 1 55 60 48 7 171 
Female 3 5 1 63 77 13 207 



Details of the distribution of BMI in the study population according to 

each gender are shown in table 6.1 7. Table 6. IfZshows weight 

classifications according to gender. Table 6.19 presents BMI 

percentage according to subject age category. 

Table 6.17: Distribution of body weight classifications within each gender. 
Gender Underweight. Desirable. Grade one obesity. Grade two obesity. Grade three obesity 

Male 0.6% 32.2 % 35 % 28% 4 %  
Female 1.4% 24.6 % 30.4 % 37.2% 6.3 % 

Table 6.18: Gender distribution of body weight classifications. 
Gender Underweight. Desirable. Grade one obesity. Grade two obesity. Grade three obesity 

Male 25 % 51.9 70 48.8 70 38.4 70 35 % 
Female 75 % 48.1% 51.2 % 61.6% 65 % 

Total 1 00% 100 % 100% 100 % 100% 

Table 6.19: BMI (%) according to subjects age category. 
Age BMI % BMI % BMI % BMI % BMI % 

11 8.5 18.5-24.9 25-29.9 30-39.9 240 
20-24 25% 32% 8.9 7.2% 5% 
25-50 75% 62.3% 74.8 76.8% 75% 
51-65 0.0 5.7 16.3 16% 20% 
Total 100% 100% 100% 100% 100% 



Table 6.20 shows that obese or morbidly obese subjects consumed 

more energy, protein, carbohydrate, and fat. A significant positive 

correlation was detected for all of these nutrients (see table 6.2 1) .  

Table: 6.20 Mean energy (kJ) and macronutrient (g) intake according to 
BMI category. 
BMI (WHO CateporyJ KJ Protein Carbohydrate Total Fat 

SD Mean - M e a n = -  Mean - SD - Mean - SD 

Underweight ( I  8.5 or<) 2272.3 280.3 104.4 31.2 303.0 79.9 68.34 23.8 
Normal ( 1  8.5-24.9) 2058.7 636.4 93.0 42.8 271.3 89.2 64.69 25.5 
Overweight(25-29.9) 21 16.3 651.6 97.4 37.2 275.3 88.6 68.81 28.9 
Obesity (30-39.9) 2351.9 625.0 105.8 36.1 316.4 94.5 73.71 26.9 
Morbid obesity (40 OD) 2450.7 578.0 108.6 35 313.6 75.7 82.28 35.9 

Table:6.2 1 Correlations (Pearson) between energy from individual 
macronutrients and BMI category. 

Nutrient Body Mass Index 

KJ 
Protein 
Carbohydrate 
Total Fat 

Correlation coefficient Sin. (2-tailed) 
0.21 9 P<O.OOl 
0.155 P=0.003 
0.209 P<O.OOI 
0.167 P<O.OOI 

Obesity showed a significant correlation with reporting Diabetes and 

osteomalacia, (P<0.00 1 and P<0.006, respectively). There was a 

statistically significant association between the prevalence of obesity 

with both educational level (p<0.00 1) and physical activity level 

(p<O.OO 1). 



Table 6.22 and Table 6.23 show females and males mean (SD) BMI 

measures in relation to education level and physical activity level. 

Table:6.22 Mean BMIs for 24-hour diet recall subjects according to 
education level. 
Education level --- Female male Total (%) Body Mass Index 

Mean - SD 

illiterate 17 10 27 7.0 31.0 7.3 
primary school 23 12 35 9.1 32.3 4.6 
secondary school 44 50 94 24.5 29.6 6.5 
high school 42 45 87 22.7 28.4 6.0 
two years college 40 29 69 18.0 27.6 5.5 
bachelor degree and higher 41 30 7 1 18.5 26.5 4.9 

Table:6:23 Mean BMIs for 24-hour diet recall subjects according to 
physical activity level. 
Lifestyle level Female male Total (%) Body Mass Index 

Mean SD 
sedentary lifestyle 43  29  72 18.8 29.6 5.4 
light activities 115 48 163 42.6 29.8 6.3 
moderate activities 49 83 132 34.5 27.5 6.0 
heavy activities 0 14  14 3.7 24.4 2.4 ' 
exceptional activities 0 2 2 0.5 25.3 1.4 



Tables 6:24 and 6:25 show the distribution of BMI according to 

education level and physical activity 

Table:6:24 Numbers and percentages of subjects within each BMI 
category according to Education level. 
Education level Underweight Desirable Overweight Obesity Morbid obesity 

(18.5 or less) (18.5-24.9) (25-29.9) (30-39.9) (40 or more) 
Number (%) Number (%) Number (% ) Number (%) Number (%) Total 

illiterate 0 0 4 14.8 9 33.3 12 44.4 2 7.5 27 
primary school 0 0  0 0 8 22.8 24 68.6 3 8.6 35 
secondary school 0 0 26 27.6 28 29.8 33 35.1 7 7.4 94 
high school 1 1.1 8 32.2 29 33.3 25 28.7 4 4.6 87 
two years college 2 2.9 23 33.3 25 36.2 16 23.2 3 4.3 69 
bachelor degree and higher 1 1.4 29 40.8 25 35.2 15 21.1 1 I .4 71 

Table:6:25 Numbers and percentages of subjects within each BMI 
category according to physical activity level. 
Lifestyle level Underweight Desirable Overweight Obesity Morbid obesity Total 

(18.5 or less) (1 8.5-24.9) (25-29.9) (30-39.9) (40 or more) 
Number (% ) Number (%) Number (%) Number ( %) Number (%) 

sedentary lifestyle 1 1.4 14 19.4 24 33.3 31 43.0 2 2.8 72 
light activities 3 1.8 37 22.7 50 30.7 61 37.4 12 7.4 163 
moderate activities 0 0.0 50 37.9 43 32.6 33 25.0 6 4.5 132 
heavy activities 0 0.0 10 71.4 4 28.6 0 0.0 0 0.0 14 
exceptional activities 0 0.0 1 50.0 1 50.0 0 0.0 0 0.0 2 



6.7.2- Waist and Hip Ratio. 

The mean waist:hip ratio was 0.92 and 0.87 for men and women, 

respectively. Young subjects within the age group of 20 to 24 years 

differed in their mean waist circumference, with men having larger 

waists than women, whilst maintaining a similar mean hip 

circumference. For the age range of 25 to 50 years, mean waist 

circumference was similar for both men and women. However, women 

had a larger mean hip circumference than men. Additionally, men in 

all age groups had larger mean waist:hip ratios than women as 

indicated in Table 6.26. 

Table: 6.26 Participant characteristics and weight, height, and body 
mass Index. 
Gender Waist Cir. (inch2 Hips Cir. (inch) Waist to hips ratio 

N Mean (SD) N Mean (SD) N Mean (SD) 

Male 20-24 18 36.4 6.5 17 39.7 6.9 17 0.9 0.03 
25-50 111 37.4 5.0 103 41.5 4.8 103 0.9 0.06 
51-65 19 39.1 6.3 17 41.4 4.5 137 0.9 0.08 

Female 20-24 31 34.6 6.2 31 39.7 6.6 31 0.87 0.07 
25-50 124 37.4 5.2 120 42.7 5.5 120 0.88 0.08 
50-65 17 38.7 4.5 15 44.8 6.2 15 0.87 0.09 

Total 20-65 320 36.8 5.24 303 42.4 5.9 303 0.86 0.06 

Significant correlations were found between waist:hip ratios and BMI. 

Age, gender, height, and weight: (P<0.00 l), (P<0.00 l), 

(P<0.00 1),(P<0.0 1) and (P<0.00 l), respectively. 



6.8- Reliability. 

There were no significant differences in reported energy intake in the 

three repeated dietary measurements as shown in tabie 6.27. 

However, protein intakes were significantly different between the first 

and the second repeated diet, and carbohydrate intakes were 

significantly different between the third repeated and both the first 

and second repeated dietary assessments. There were also significant 

differences in Folate, Zinc, and Calcium intakes between the second 

and third repeatal diets, and vitamin C between the third repeat 

intake and the first and second repeated dietary assessments. 

Caffeinated beverage intake was significantly different between the 

third and second repeats. Sugar intakes were significantly different as 

indicated by three Paired t tests Personal Correlations (see table 6.27). 

The remaining nutrient intakes from the three repeated diets were not 

significantly different. 



Table.6.27 Paired-Samples T-test correlations between the three repeated 24-hour 
recall interviews. (Significant results are shaded) 

First lnterview and First lnterview and second lnterview and 
Nutrients second one third one third one 

Correlation Sig. Correlation Sig. Correlation Sig. 
Water 0.000 1 .OOO 0.000 1 .OOO 0.000 1 .OOO 

Kilo calories 
Protein 

Carbohydrate 

Total Fat 
Vitamin A 

Vitamin D 

Vitamin C 

Thiamin@ 1) 
Riboflavin (B2) 

Vitamin (B6) 
Niacin 

Vitamin (B 12) 

Folte 
Vitamin E 

Iron 
Calcium 
Copper 

Zinc 

Sodium 
Potassium 

Magnesium 

Phosphorus 

Manganese 
Linoleic acid 

Saturated Fat 

Cholesterol 
Mono Fat 

Poly Fat 
Sugar 

Dietary Fiber 
Caffiene 



Table 6.28 shows the mean intake and standard deviation for three 

repeated dietary intake measures for all nutrients included in this 

Table: 6.28 Pearson correlations between nutrient intake, in the three 
repeated 24-hour recall interviews. 
Nutrient First time Second time Third time 

Mean SD Mean SD Mean SD 
Kilo calories 2205.5 549.6 2318 587.4 2341 .O 611.9 
Protein 97.8 42.3 127.2 40.2 110.0 49.2 

Carbohydrate 268.4 79.0 260.6 79.4 326.0 94.2 
Total Fat 76.0 20.7 81.3 26.8 66.8 21.5 
Cholesterol 307.2 169.7 343.3 159.2 251.2 189.0 
Saturated Fat 22.3 11.0 21.1 12.7 16.8 9.0 

Poly Fat 6.8 4.8 6.3 4.1 5.0 3.4 
Mono fat 15.4 8.0 15.0 9.0 12.4 7.9 
Linoleic Fat 6.6 4.8 5.3 3.4 4.4 3.0 

Vitamin A 1 183.3 181 6.2 1279.7 281 6.4 101 4.5 1026 
Vitamin D 5.0 10.5 7.0 16.5 4.0 8.1 

Vitamin C 78.9 70.5 67.3 55.0 133.7 87.4 
Vitamin E 5.2 8.3 5.3 5.1 4.0 2.7 
Thiamin Vit B1 1.3 1 .O 1 .O 0.5 1.4 0.9 

Riboflavin (Vit. B2) 1.7 1.3 1.6 0.5 1.6 0.7 
Vitamin B 6 1.3 0.8 1.7 1.3 1.5 0.9 
Niacin 21.9 11.6 28.9 14.3 22.5 12.6 

Vitamin B 12 3.7 3.6 7.8 10.7 6.0 8.9 
Folate 172.6 117.6 136.6 59.4 199.4 83.9 
Iron 14.2 4.7 15.2 5.4 16.1 6.5 
Calcium 121 8.4 91 1 1364.9 691.3 938.3 533.2 
Copper 1.6 2.3 1.3 0.6 1.6 1.3 
Zinc 9.4 4.0 10.7 4.0 8.0 3.4 
Dietary Fiber 7.5 4.9 9.3 4.4 11 .O 6.7 
Sodium 3381.8 2997 4345.4 2955.6 3343 2267.1 
Potassium 2615.1 1361.9 3070.4 11 77.8 2799.7 1106.9 
Magnesium 253.0 131.9 283.7 102.2 258.4 118.7 
Phosphorus 1649.7 951.7 1858.3 706.2 1421.2 764.2 

Manganese 2.36 1.3 2.4 1.8 2.3 0.9 
Caff iene 73.8 59.2 49.7 29.9 102.5 104 
Sugar 58.1 28.9 41.6 16.8 75.2 17.7 



CHAPTER SEVEN 

7.0 FOOD SUPPLY DURING THE 1990 GULF WAR OCCUPATION 

RESULTS 

7.1 - SUBJECTS. 

As shown in Tables 7.1 and 7.2, and Figure 7.1, the majority of the 

study population were aged between 25 and 34 years of age, with 

more females than males. Hawaly had the highest representation 

followed by Al assma, Al-Ahmadi, Mubarak Al-Kabeer, Al-Jahra and 

Al-Farwaneia. Also, 59% of the participants were married. Details 

about characteristics of the study population are shown as follows: 

Table:7.1 Age and gender of the study participants. 
Gender Age Total 

25-34 35-44 45-54 55-64 
Male 76 65 39 8 188 
Female 109 56 25 5 195 

~~ . - 

Total 185 121 64 13 383 

Table:7.2 gender and governmental. 
Gender Governorates Total 

Al-Assema Hawaly Al-Farwaneia Mubarak Al-Kabeer Al-Jahra Al-Ahmadi 
Male 5 1 59 35 15 11 17 188 
Female 5 8 72 24 16 17 15 202 
Total 109 131 5 9 3 1 28 32 390 
Percentage (%) 27.9 33.6 5.1 7.9 7.2 8.2 100% 

Approximately 12.6% of participants were arrested during the 

occupation, with the period of their arrest ranging from less than one 

week to more than one month. Food consumption patterns of those 

arrested were significantly affected; 30.5% of the hostages consumed 

only one meal per day, 61.5% consumed two meals a day, and only 

9% consumed three meals a day. The menu was fked, either lentil 



soup and dried bread or rice, known by the Iraqis as (timan). Hostages 

rarely consumed meat, never had fish, fruits, vegetables, dairy 

products, or sweets. Most 93.6 ?h reported that the only beverage 

offered to them besides water was tea and they never had cold 

beverages or coffee. The size of their daily meal was not big enough to 

satisfy their hunger, as reported by 85%. 

iil Single 

E34 Married 

Divorced 

Widowed 

Figure:7.1 Marital status 

7.2- Food Supply. 

During the occupation food quantity was a more important 

consideration than food quality for the majority of subjects. Subjects 

reported that food variety was very limited. Table 7.3 compares the 

degree of food availability and food quality. These data showed a 

significant correlation between reported food availability and reported 

food quality for dates, meat, milk, milk products, fruits, baby formula, 

beverages, and fish. Food availability in table 7.3 is arranged from the 

most available food (Rice: mean 2.37, SD 1.15) to the least available 



food during the occupation (Fish: mean 3.80, SD 1.12). Likert scale 

responses were used to measure food availability (1 -highly available to 

5- Highly unavailable). 

7.3- Food quality. 

As shown in table 7.3, food quality differed from one food group to 

another. Food items were described by respondents on a scale of 1 to 

5 (1-excellent to 5-terrible). Fish had the lowest score of the foods in 

Table 7.3. Kuwait produced most of its own fish before occupation. 

The occupation had a particularly severe effect on fish production and 

consumption because local fisherman were restricted in taking boats 

out, due to the potential interference with military activities. This 

represents a major issue since, before the occupation, people in 

Kuwait ate fish once or twice a week, or even more frequently, as was 

the case on Failaka Island (Karnal and Martinez 1984). This island 

was not reinhabited after the occupation, which may have affected the 

subsequent fish intake of this fishing community. 

Table:7.3 Scores for food availability and food quality during the occupation. 
Food Items Food Availability Food Ouality 

Mean SD - - - Mean - SD df t-test Sig.(2-tailed 
Rice 2.37 1.15 2.39 1.02 35 1 -0.53 0.6 
Breads 2.39 1.18 2.44 1.14 350 -1.01 0.3 
Canned food 2.46 1.20 2.59 1.07 34 1 -2.47 0.014 
Eggs 2.57 1.1 1 2.53 1.04 347 0.75 0.45 
Vegetables 2.59 1.22 2.66 1.10 346 -1.10 0.26 
Poultry 2.66 1.15 2.61 1.08 347 0.82 0.40 
Fat and oil 2.67 1.16 2.60 1.04 343 1.31 0.19 
Dates 2.75 1.36 2.52 1.17 337 3.75 <0.001 
Meat 2.99 1.22 2.62 1.10 348 6.69 <0.001* 
Milk 3.06 1.28 2.82 1.12 34 1 4.34 <0.001* 
Milk product 3.21 1.26 2.95 1.14 334 4.60 <0.001* 
Fruits 3.26 1.30 2.96 1.15 340 4.88 <0.001* 
BabyFormula. 3.49 1.26 2.92 1.22 323 8.66 <0.001* 
Beverages 3.53 1.30 3.07 1.26 335 7.79 <0.001* 
Fish 3.8 1.21 3.12 1.19 330 10.41 <0.001* 



Responses to the question concerning when markets ran out of food 

during the occupation varied considerably: 11.6 % of subjects reported 

that markets ran out of food in the first month, 12.9 O h  in the second 

month, 13.2 % in the third month, 11.1 % in the fourth month, 7.7 % 

in the fifth month, 9.0 % in the sixth month and 5.8 % in the seventh 

month. A total of 28.8 % said the market never ran out of food during 

the occupation. The cause of this variation is uncertain but may be 

due to issues such as extent of food stored at home and access to food 

via social networks. 

7.4. Food Prices. 

Most respondents indicated that food prices increased during 

occupation, with the following responses given: substantially more 

expensive (40.8 percent), more expensive (34.4 percent), no change 

(5.1 percent), cheaper (8.5 percent), and much cheaper (2.8 percent) 

(mean 1.98, SD 1.07). 

Kuwaitis mean monthly per capita expenditure on food and drink in 

1987 was 29.744 KD/month (Ministry Of Planning 1999). However, 

during the occupation, 47.7% of the study subjects reported that they 

had no income at all during the seven months of occupation, and 25.4 

survived on less than 100 KD/month. The rest of the study sample 

monthly income was distributed as  shown in table 7.4. Most (65.9%) 

respondents stated that they had money in their bank accounts, but 

they were not able to access it, although others reported some access 

to savings in the first month of occupation: 19.5% (rarely), 1 1.5% 

(sometimes), 1.5% (usually), and 1.5% (always). 



In contrast, the income before the invasion, as reported by the same 

subjects is shown in table7.5. 

Table :7.4 Personal income before the invasion according to gender. 
Monthlv income Gender Total Percentage (%) 

Male Female 

100- 199 K.D 10 10 20 5.2 
200-399 K.D 28 44 72 18.6 
400-599 K.D 30 35 65 16.8 
600-799 K.D 35 25 60 15.5 
800-999 K.D 28 18 46 11.9 
1000 K.D & more 29 15 44 11.3 
Total 187 20 1 388 100 

Table:7.5 Personal income during the occupation according to gender. 
Monthly income Gender Total Percentage (%) 

Male Female 

< 100 K.D 5 3 46 99 25.4 

Non 8 1 105 186 47.7 

Total 188 202 390 100.0 

Figure 7.2 shows the difference between income before and after 

occupation. Notably, females had a lower income compared with men 

before and during the invasion as show in Tables 7.4 and 7.5 above. 

During the occupation 37.9% of subjects reported that they had saved 

some money in their home before the invasion, which helped them to 

buy the food they needed from the markets. However, 22.1% of the 

subjects sold their capital items to buy food for themselves and their 



families. Moreover. 4.6% reported that they worked during the 

occupation in order to buy food. 

/ @ss %,) 700. ?oo. 
'"~40 "59k0 

70~40 

Figure:7.2 Monthly income before & during occupatio 



7.5- Food Sources. 

One of the major issues for mmztging personal food security was the 

uncertainty of how long the occupation might last. In the first week of 

the occupation, a secret Kuwaiti resistance group formed, their 

function being to provide food, water, medicine and news, and 

sometimes to help non-Kuwaitis to escape (Easton and Turner 1991). 

This group maintained direct contact and coordination with the 

country's legitimate leadership, and was supported financially and 

logistically from both outside and inside Kuwait. They realised the 

importance of food security to encourage citizens to remain in Kuwait 

during the occupation, and to be independent of Iraqi employment 

(Khalifouh 1994). This organization coordinated the distribution of 

food from food stores and cooperative societies to Kuwaiti families to 

secure stocks that would help people stay at home for longer. This 

action also prevented the Iraqi Army from seizing the food. Money was 

also distributed by this network, a total of 55.1% of subjects said they 

were supported by money or food via the resistance group. 

This resistance group also developed a remarkable primary health 

service for the K~~waiti  people under occupation by encouraging some 

Kuwaiti doctors to open clinics in their own homes (Khalifouh 1994). 

A related group of Kuwaiti volunteers also ran and managed a food 

cooperative association during the occupation, supporting 31.3% of 

subjects. One of these volunteers was killed in the course of 

conducting this activity. The Kuwaiti population during the 

occupation was well-integrated and supported, with 34.7% of subjects 

reporting that they had been assisted with food by their neighbours. 

There was a significant increase in the contributions of home gardens 

(p<0.01) and domestic animals (p=0.001) to food security during the 

occupation. Before the invasion, 13.6% of the subjects cultivated some 



vegetables in their home garden, while during the occupation this 

number increased to 23.1%; the most cultivated vegetable during the 

invasion are shown in figure 7.3. 

Figure:7.3 Percentage of subjects who reported cultivating Vegetables 
during occupation 



Domestic animal production also increased from 21.3%, compared to 

39.0% during occupation. Animals raised during the occupation are 

shown in figure 7.4. 

Goat Chicken Cow Rabbit 

Figure:7.4 Percentage of subjects who reported raising 
animals during occupation 

Kuwait's food markets provided an abundant and diversified diet 

before the invasion. However, these markets were strongly affected by 

occupation, although no specific schedule for this change emerged 

from respondents. Some markets remained open continuously, others 

closed, and some were open periodically. Therefore, for example, 61.3 



% of the subjects reported that the fish market was closed and 68.7 % 

of the subjects mentioned that the Cooperative association remained 

open. Figure: 7.5 shows subjects perceptions of the food market 

schedule during the occupation. 

Grocery 
stores 

Supermarket Fish market 

/ BClosed UllOPEN HSome times o~en  I 

Figure : 7.5 Subjects' perceptions of Food market schedules during 
occupation 

A black market for food emerged in Kuwait during the occupation with 

43.6% of subjects having bought food on the street usually on the 

highway or near roundabouts. In general, food sold on the black 

market was either stolen in Kuwait or brought from Iraq. 



7.6- Dietary Trends. 

The Gulf War seems to have had an impact on food consumption and 

food habits. Subjects were asked if their food consumption pattern 

changed during the occupation: 38.2% strongly agreed, 43.8% agreed, 

7.2% were not sure, 6.7% disagreed, and 4.1 strongly disagreed. Also 

subjects were asked if they decreased the number of daily meals or 

meal size due to food shortages. Subjects were also asked if they had 

kept leftover food to reuse it for the next meal. On a scale of 1 (never) 

to 5 (always) the mean responses for these three issues were 2.61 (SD 

1.40), 2.88 (SD 1.39) and 2.91 (SD 1.38). This was in contrast to 

leftover food use before the invasion. Here, subjects mean response 

was 2.12 (SD 1.19), which represented a statistically significant 

change (pc0.0 1). 

Notably, as noted in a previous section, alcoholic beverages are 

banned in Kuwait, However during the occupation alcohol was allowed 

by the Iraqi authorities. 

In terms of energy sources, during the occupation people mainly 

depended on gas to cook their food followed by electricity, wood, and 

other sources such as  charcoal. Figure 7.6 shows the energy 

resources used. 
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Figure: 7.6 Energy resources during occupation 



7.7- Health status. 

Health-related public services and individual health services were 

both affected during the occupation. The most affected pl~blic health 

services (see table 7.6) were immunization services, followed by social 

care services, health care services, electricity services and water 

services. 

Table:7.6 Health-related public services during the occupation (scale: 1 excellent to 5 temble). 

Public health services Mean SD 
Immunization service 4.03 0.95 
Social care service 3.84 1.11 
Health care service 3.76 0.95 

Electricity service 3.16 1.15 
Water service 2.93 1.13 

In terms of sanitation, before the invasion garbage in Kuwait was 

collected almost every day. However, garbage accumulated in front of 

houses, and streets in the first three weeks of the occupation. Later, 

volunteers started to collect garbage and move it to open spaces far 

away from inhabited areas. Subjects responded differently in the 

matter of garbage collection as Figure 7.7 shows. 
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Once a mnfb 

Once every 3 ueeks 

Once every 2 ueeks 

Daily 

Sx timesawek 

Five tirms a ueek 
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During the occupation some subjects were affected by conditions they 

had not previously been affected by (see Figure 7.8). 

Figure: 7.8 Percentage of subjects reporting specific diseases 
affecting subjects during occupation 

Occupation affected body weight in some respondents, with 11.5% 

reporting a weight gain of between 4 and 31 kilograms (17 males, 27 

females). Conversely, 32.2% (50 males, 73 females) reported weight 

loss during this time. 

During occupation, 28 females were pregnant and delivered their 

babies. Of these 61.3 % gave birth in hospitals, 29 % in their home, 

and 9.7 % delivered their babies in other places. A total of 40.5 % of 

the babies were exclusively breastfed by their mothers, 13.5 % were 



fed by bottle, 40.5% of the babies were fed by both bottle and breast 

feeding, and 5.4% were breasffed by other women (surrogate or wet 

nx~rses!. 

The effects of the occupation on subjects' physical activity were 

reported by 39% as very large, 16.9% large, 15.1% moderate, 1 1.3% 

little, and 17.2% very little. Approximately 33.8% of the participants 

reported a sedentary lifestyle, 44.9% did light activity, 10% moderate 

activity, 9.5 % heavy activity, and 1.8% reported exceptional activity. 



8.0 DISCUSSION 

8.1- The Nature of Applied Research. 

The discussion in this research has been divided into two parts, firstly 

a discussion of the research questions and the hypotheses raised in 

Chapter Three. These have been addressed within the discussion of 

results. Secondly, the discussion of the methods that have been 

applied in this study, namely the bias that might have occurred when 

conducting this study and the limitations of the study. 

The study of food and nutrition systems has a large scope and the 

diversity of the enterprise requires significant time for 

conceptualisation and planning to conduct it successfully. This kind 

of research requires wide knowledge and experience, not only in 

nutrition, but also in other fields such as epidemiology, economics, 

history, social anthropology, sociology, cultural studies, and theology. 

I n  other words, more details were needed during research design, data 

collection, and analysis to better understand the research potential. 

The first stage of this study required comprehensive literature review, 

including gathering vast amounts of food consumption and 

production data. Since there is a paucity of published literature 

related directly to the Kuwaiti food and nutrition system, a substantial 

amount of consultation with local experts and reference to the "grey" 

literature was required. This increased the risk because literature 

reviews are often helpful to avoid previous researchers' conceptual or 

methodological mistakes. To make up for this deficiency, relevant data 

from other countries were used as a reference point. For example the 

US RDAs were used as a nutrition standard, and American, British, 

and some Kuwaiti food composition data were used to derive nutrient 

consumption. 



Due to the nature of applied research, it often requires a long time to 

conduct the research and this can lead to unexpected outcomes that 

may appear during data rollertion and may affect study outcomes. For 

example, when massive fish kills occurred in the (Arabian) Gulf in the 

summer of 2001 at the time of data collection, which was a major 

consideration during the data collection phase of this thesis. During 

the data collection period, from August to November 2001, a large 

number of this study subjects did not consume local fish, due to the 

massive amounts of fish killed as a result of infectious disease caused 

by Streptococcus agalactiae, as reported by Glibert and Landsberg et 

al. (2002). Notably, the local fishing industry covered around 80 % of 

the local demand (Ministry of Planning 1985). The data collected by 

food frequency questionnaires in this study, indicated that fish is the 

third most important meat among the meat group consumed in 

Kuwait. As result of the massive amounts of fish killed, subject's 

consumption of fish was strongly affected the 24 hour recall method 

for data collection. Comparatively, food frequency questionnaires were 

less affected because subjects were asked to report their frequent 

consumption over the past year. The subjects' mean consumption 

frequences in this study were once to twice a week. This can have a 

substantial effect on nutrient intake as fish, and seafood in general, 

are very good sources of easily digested protein, fluorine, iron, calcium, 

omega3, 6 fatty acids, B vitamins, and iodine, and fish liver is rich in 

Vitamins A and D (Russell and Williams 1995). This research was not 

designed to deal with any unexpected change that might occur and 

affect the food intake of subjects during the data collection phase. 

I n  the second part of this thesis, two dietary intake methods were 

included to deal with the scope of the research. Firstly, food frequency 

questionnaires were used to present the average long term diet and to 

evaluate the patterns of food consumption based on food groups, 



selection and daily serving sizes. This food frequency questionnaire 

was specifically developed and designed to meet the research 

requirements of nutritional status and public health among adult 

Kuwaitis and to examine the public health issues associated with food 

and nutrient intake. In this nutrition assessment FFQ, foods and food 

groups rather than nutrients, were used to represent the Kuwaiti diet 

since many of the established relationships between nutrition and 

diseases are via foods rather than nutrients (Willett 1998). The FFq 

intakes were compared with the dietary guideline recommendations 

based on the number of food servings per day. However, this method 

is subject to potential errors such as the fixed list of food items (63 

items) that were included in the questionnaire, and the individuals' 

memory to recall how frequently they consumed these items. 

The second nutrition assessment approach was the 24-hour recall 

method based on actual food intake by individuals for one day (24 

hours), (Cassidy 1994). Food frequency questionnaires were 

supplemented with the 24 hours diet recall method, to provide 

additional data adequate for use in determining the usual food intake 

patterns of the population group. Nutrient intake was calculated using 

this method. The 24-hours recall method is particularly appropriate 

for cultural sensitivity and for subjects with low education status 

(Kuhnlein and Calloway 1977; and Cassidy 1994). This method 

requires subjects' to be interviewed and must be conducted by a 

trained interviewer. Anthropometric measurement was conducted in 

conjunction with this method. It can be influenced by several factors 

that might lead to error during data collection as described by Willett 

(1998). The subjects memory, especially in aged individuals, the lack 

of adequate detail of food descriptions, portion size, and the absence 

of motivation for both participants and interviewer. Both FFQ and 24- 

hours recall methods were administered by personal interview that 

took three months to complete. 



It is useful to highlight any sources of potential bias that may have 

occurred in the present study or any direct or indirect relation that 

might affect the olitcome of this stlidy (Sack~t  1979). The risk that 

having multiple interviewers might introduce forms of interobservor 

bias was substantially outweighed by the enhancement of females 

participation in this survey as a result of engaging female interviewers. 

To minirnise this bias, interviewers underwent a training program 

which focused on the following aspects: 

Procedure Selection Bias. Subjects were selected by random sampling 

from all cities using the electronic rolls available from the Public 

Authority for Civil Information in Kuwait. This electronic system 

included name, age, address, and telephone numbers. However most 

of the information was old, some people had changed their addresses 

and some had died. Most of the population who had moved, relocated 

to the new governate of Mubark Al-Kabeer, and had not changed their 

address in the Civil Information in Kuwait. Therefore, participants 

from this governate were combined with those of the neighbouring 

governate. Participation in the FFQ was distributed fairly evenly 

between governates(see table 8: 1). 

Tab1e:B. 1 FFQ participants according to place of residence. 
Govenate Percentage 

Al-Assemah 18.1 
Al-Farwaneia 16.5 
Hawaly/Mubark Al-Kabeer 22.4 
Al-Jahra 2 1.4 
Al-Ahmadi 21.6 



The majority of FFQ subjects were aged 20-45 years, (mean age 35 

years). This reflects the nature of Kuwaiti society, since around 55% of 

the national Kuwaiti popl~lation are under the age of 20 years 

according to the Kuwait Ministry of Planning (2000) statistical report. 

There was some interaction between socio-economic factors included 

in the (FFQ). For example, the average age of subjects was 35 years, 

and most subjects reported being mamed. However, this is influenced 

by the tendancy that people in this society marry at an early age. The 

age distribution and other demographic factors of the study 

population could similarly affect other factors in this study. 

Socially desirable bias, is a type of information bias occurs when 

subjects want to draw a desirable picture of what society prefers or 

what healthy or non healthy food is included in his or her diet during 

the interview. This often happens among overweight males and 

females (Bandini et aL 1990). Some subjects overestimate, while 

others underestimate their dietary intake. For example, the 

consumption of foods high in added sugar is known to be 

underreported by people to a greater extent than other foods (Poppitt 

et al. 1998). Personal variance in estimating their portion size might 

introduce some bias in the accuracy of reporting actual food intake. 

This type of bias could occur to the researchers during the 

preparation of the food lists to be included on the food frequency 

questionnaire; they might have preferences to certain foods. The pilot 

study that was conducted earlier was helpful in minimising this kind 

of bias. 

Notably, more females in this study reported having a health condition 

than males. This may have been due to female awareness of health 

issues or to women's regular health check ups, while healthy men 

rarely visit a doctor to have regular check up. A survey conducted in 



India (Bloom et al. 2000) and an intervention study in Pakistan 

(Kamal 2001) each documented that even well-educated men lacked 

knowledge about reprod11 ctive health issi les 

In this study, some subjects refused to remove heavy clothing prior to 

measurement. This may have compromised accuracy to some degree. 

To avoid instrument bias, all scales used in this study to measure 

subjects' weight were calibrated and checked frequently. 

8.2- Diet Related Diseases. 

Diseases highlighted in this study will be discussed in this section 

along with the deficiency nutrient. Details of diet-related diseases in 

Kuwait were collected during the conduction of food frequency 

questionnaires and Anthropometric measures were taken during the 

conduction of the 24 hours recall method. Tables 8.2 and 8.3 

illustrate diseases that were reported in this study. 

The prevalence of (self-reported) anaemia due to iron deficiency was 

about 9 % of all subjects and 14.4 % of female subjects. A significant 

correlation was found between meat intake and self-reported anaemia 

(P< 0.0 13). This finding is consistent with previous studies showing a 

high prevalence of iron deficiency (41.6%) among Kuwaiti females 

(Ministry of Health in Kuwait 1999). An earlier study by Dawood and 

Prakash et aL (1982) reported anemia among 18.5% females and 3.6% 

males. Al-Wadi et al. (1995) similarly reported 23.2 % of Kuwaiti 

females as being anemic. 

Twelve percent of study subjects reported to have diabetes, of whom 

67.8% were females with a total mean of 14.4% of the females who 

participated in this study reported having diabetes. The result was 

close to a previous study which assessed nutritional status and was 



conducted in Kuwait in 1982, which found 13.4 % of the population 

had diabetes (Dawood and Prakash et al. 1982). Abdella et al. (1995) 

identified 14.8 % of Kuwaiti adlilts a s  diabetics. 

Hypertension, was reported by 11.2% of the subjects, 67.3 % being 

females. This is less than the rates reported by the MOH (1985) which 

stated that one fifth of Kuwaitis were hypertensive, and Dawood and 

Prakash et al. (1982) who identified hypertension as common among 

Kuwaiti adults (35 % of males and 22% of females). In contrast 

however, Dawood and Prakash et al. (1982) found that more males 

than females had hypertension. 

High blood cholesterol and triglyceride levels were reported by 11.6% 

of subjects, of whom 50.9% were females. Jackson et aL 2001 

reported in a laboratory-based study that males had a higher 

prevalence of hypercholesterolernia than females. 

Osteomalacia was reported by 7.1% of the total subjects where 97.1% 

of them were females. This is consistent with previous laboratory 

studies by El-Sonbaty and AbdulGhaffar (1996) who found six cases 

(12%)of osteomalacia due to vitamin D deficiency among fifty 

volunteer subjects. 

Less cases of other diseases such as heart disease and kidney 

disorders, were reported as seen in Table 8.3. Heart disease cases 

among this sample may increase in later life due to the fact that 

11.6 % of them reported high blood cholesterol and elevated 

triglyceride levels. 



Diseases male (n) female (n) total (n) Percentage (%) 

Obesity 115 153 268 71 

Anemia 4 40 44 9 

Diabetes 19 40 59 12 

Hypertension 18 37 5 5 11.2 

Osteomalacia, 1 34 35 7.1 

High bl~~d(cho~estero~, and Triglyceride) 29 28 57 11.6 

Table8.3: Less common diseases among the subjects in the present study. 
Diseases male female total (n ) Percentage (%) 

Heart diseases 4 3 7 1.4 
Kidney disorder 
Sciatica 
Asthma 
Goitre 
Rheumatic pain 
Allergy 
Colitis 
Headache 
Tumor 
Haemolvsis 

As noted earlier, females reported having disease more often than 

males, which could be due to their previous knowledge or their 

awareness of health issues in general. 

Obesity is defined as excess body fat which is associated with a variety 

of health effects. It is commonly measured by body mass index (BMI), 

which is used as a screening tool to determine whether an individual 

is overweight or obese. The WHO (1998) have defined an international 

classification for three grades obesity: 

BMI 25 to 29.9kg/m2 = grade 1 obesity (moderate overweight); 

BMI 30 to 39.9kg/m2 = grade 2 obesity (severe overweight); 

BMI 40kg/m2 = grade 3 obesity (massive/morbid obesity). 



The mean body mass index of adult Kuwaiti subjects in various age 

groups included in this study were 27.5 BMI for males and 29 BMI for 

females. This s t l~dy found that a substantial proportion of the 

population were overweight or obese. The mean BMI of this study 

population was 28.74. 

This result is consistent with the study by Al-Isa (1995), who reported 

that overweight and obesity rates among young men in Kuwait is often 

lower than those among young women and also with previous studies 

by Mostafa and Nuyayhed (198 l), Eid et al. (1984), and AL-awadi and 

Arnine (1989), and recently a study by Jackson et al. (200 1) which 

indicated that obesity is a threatening health problem among Kuwaitis 

and is particularly prevalent among females. 

A total of 70.1% of the subjects in the present study were either 

overweight or obese. Of these 57.1% were females. This is consistent 

with a previous study by Al-Isa (1999) involving 4200 Kuwaiti 

university students, most of them under 23 years of age. That study 

found 49.6 % were overweight or obese, 38.5% were in grade one 

(overweight), and 1 1.1 % were obese grade. 

There was a statistically significant association between the 

prevalence of obesity and both educational level (p<0.001) and 

physical activity levels (p<0.001). As the educational level of subjects 

increased their BMI decreased to be close to the desirable range (19- 

25), however the mean BMI of higher education level of 26.5 was still 

above the desirable BMI. The risk of obesity was greater among those 

who were less educated as well as less active. A higher physical 

activity status was associated with a lower BMI, with obese subjects 

reporting the lowest levels of physical activity compared with non- 

obese subjects . Also, obese females were lessactive than obese males 

(P = 0.001). 



In comparing obesity rates in Kuwait to neighbouring countries, 

Musaiger et al. (1990); and Al-Isa (1997) reported that obesity is 

increasing among the population of Arabian Countries. A study 

conducted in the closest neighbouring country, Saudi Arabia showed 

that a high proportion of the population was either overweight 

(36.68%) or obese (39.65%) (Alsaif et al. 2002). The rates of obesity in 

the Arabian Gulf countries are much higher than those reported in 

European countries (Bellisle et al. 1995). Obesity in relation to energy 

intake will be discussed later in this chapter. 

The determination of waist-to-hip ratio is also a useful tool in 

predicting abdominal visceral adiposity in both males and females 

(Pouliot et aL 1994). 

The WHO in 1995, suggested cut offs for waist: hip ratio of 0.95 for 

men and 0.80 for women as values above which health risks increase 

considerably. 

Metabolic risk factors, particularly serum concentrations of 

triglycerides and high density lipoprotein cholesterol (HDL), can be 

improved with weight reduction in men with a waist: hip ratio greater 

than or equal to 0.95 (Hournard et al. 1994; and Wing et al. 1992) 

and women with a waist:hip ratio greater than or equal to 0.80. 

(Dennis, and Goldberg, 1993; and Kanaley et al. 1993). Moreover, 

prospective studies suggest that abdominal adiposity, rather than 

lower body fat accumulation, is associated with increased risk of 

cardiovascular disease, stroke, hypertension, and glucose intolerance 

(Lloyd et al. 1996). 

In this study, the mean waist:hip ratio for all females was (0.87) and 

for all males over 50 years was (0.96). Since the non-response rate 

was high (20.9%) for this particular measurement, some bias may 

have occurred. 



Obesity is recognised as a major cause of type 2 diabetes mellitus 

(DMZ) as well as insulin resistance, hypertension, coronary artery 

disease, arthritis, hypercholesterolemia , postmenopall sal breast 

cancer, menstrual irregularities and ovulatory failure, and pulmonary 

diseases (Barrett-Connor et al. 1982; and Health of the Nation 1997). 

Most of these diseases are prevalent in Kuwait (Kuwait Country Paper, 

FA0 1992). A high proportion of these diseases are avoidable and 

preventable if people manage their weight and if the public health 

authorities concerned identify weight as a significant contributor to ill 

health, malnutrition, and infectious diseases (WHO 1998). 

8.3- Food Frequency Questionnaire. 

In general, subjects in this study exceeded US recommendations for 

vegetables consumption. The mean consumption of meat, fruits, and 

dairy products were found to be frequently consumed within the US 

dietary guideline recommendations. On the other hand, the mean 

daily servings frequently consumed from grains and cereals group was 

far lower than the US. recommendation. However, food consumption 

varied among this study subjects according to socio-economic factors. 

Meat: Twelve single meat items were included in the FFQ. The mean 

daily intake of servings for this group was 2.8 t 1.2 servings per day, 

which was within the US recommendations. However, 20.8 % of all 

subjects consumed less, and 32.4 % consumed more than the US 

recommendations. Among this meat group, the most commonly 

consumed meats were chicken, lamb and fish. These three meat types 

dominated most of this study populations meat consumption. Beef 

and offal consumption were not common among the study group. The 

present study population consumed chicken, lamb, or fish 

approximately twice daily. This level of meat consumption was 

consistant with the 24 hours recall data which indicated that protein 

supplied 18.1 % of their total energy. Pork meat was not included in 

this study due to Muslim beliefs. 



Consumption of grains and cereals were less than recommended. The 

mean daily servings for this food g r o ~ ~ p  was 4.4 servings per clay, 

while the U S  recommendation is between 6 to 11 servings per day. 

Approximately 82.5% of the subjects consumed less than the US 

recommendation, while only 2.4 % of subjects consumed more than 

the recommendations. Even though a wide variety of the most popular 

pulses, grains, and cereal food groups consumed in Kuwait were 

included such as peanuts, nuts, chickpeas, lentils, rice, whole wheat, 

macaroni and pasta, Arabic white bread, Arabic wholemeal bread, 

Iranian bread, toast and other breads. Among the grains and cereals, 

rice was the most frequently consumed by the majority of this study 

sample population, (once to twice daily), followed by white Arabic 

bread. This result is consistent with the study conducted using over 

500 Kuwaiti subjects by Karnal and Martinez (1984) to describe food 

preparation methods, food intake patterns and nutrient intakes. They 

found that wheat and rice were the most important staple cereals in 

this society's diet, with 81% and 74% of subjects consuming wheat 

and rice at least once per day, respectively. 

Vegetables: the mean intake of vegetables (5.4 + 2.8 servings/day) 

exceeded the US recommendations. Only, 10.4% of the subjects 

consumed less than the U S  recommendations, while 47.4 % exceeded 

those recommendations. Tomatoes were the most commonly 

consumed vegetable, either raw with salad or cooked. Other vegetables 

reported being commonly consumed included cucumber, lettuce, 

carrots, onion (either cooked or raw), potatoes, chilli, okra, eggplant, 

cauliflower, grape vine leaves, and mullukhiya. This is consistent with 

recent studies indicating that cucumber, lettuce, and tomatoes are 

consumed daily (AL-Awadi et al. 1994). Historically, vegetables were 

not always consumed in the same manner by Kuwaitis. I t  was only 

after oil was discovered that dietary patterns changed (Shehab 1964). 

Vegetables and fruits were imported from all over the world and salad 



became an important dish with every meal in the Kuwaiti diet. Salads 

usually contain at least three of the following vegetables: tomato, 

cucumber: chilli, onion, carrot or lettuce, which is consistent with 

FFQ data where the consumption of these vegetables occurred more 

frequently. Eggplant, potato, cauliflower, grape vine leaves, 

mullukhiya and okra were generally consumed cooked by subjects in 

this study. 

Fruits included in this questionnaire were fresh fruits (oranges, 

bananas, apples, grapes and other fruits) and dried/ preserved fruits 

(dates, raisins, figs and olives). The mean daily intake by subjects was 

3.6 servings, which is within the US recommended daily s e ~ n g s  

number. However, 20% of the subjects consumed less than the U S  

recommendations (27.3% consumed more than these 

recommendations). Fresh fruits contributed 58.9% of the total daily 

mean servings, while dried/ preserved fmits contributed 41%, mostly 

by the consumption of dates and figs. 

Dairy products included in the FFQ comprised of cheese, yoghurt, 

laban (butter milk), whole milk, low fat laban, fat free milk and ice- 

cream. The mean intake was 3 + 1.5 servings per day. Approximately 

24% of subjects consumed less than the US recommendations (24% 

consumed more). Cheese, yoghurt and laban (butter milk) were the 

most popular dairy products consumed among this study subjects, 

totalling 63.3% of the whole dairy and dairy products consumed in 

this study population. 

Oil and Fats: Three fats and oils were included in this study: butter, 

adani fat (animal sources) and vegetable oils. The mean total daily 

servings of this group was 1.45 per day. According to the subject's 

responses, 82 % of the total fat and oil intake came from vegetable oils, 

13 % from adani fat (animal sources) and 4.1 % from butter. In 1984, 

Kamal and Martinez reported that fats and oils were used extensively 



in Kuwaiti food preparation, with vegetable oils used for frying, and 

animal fat used in cooking. At that stage, they reported that the use of 

animal fat had declined. The results from the present study indicate 

that the use of animal fat represents only a small proportion of fats 

and oils used in the subject group. The shift from animal fat to 

vegetable oil is not unique to Kuwait. Popkin (2002) reported that the 

shift in oil and fat consumption is global. Consumers increase their 

consumption of vegetable fat and decrease their consumption from 

animal fat in the process of nutrition transition. 

Sweets: The mean daily servings of sweets was 1.2 per day. There is 

no specific recornmendations in the American Dietary Guidelines, 

except to reduce sweets consumption. 

Beverages and Drinks: In this group, soft drinks, coffee, tea and water 

were included. The mean intake of water was 4.5 glasses (9001nl) per 

day which is far less than the recommended daily amount of water. 

This will be discussed in detail with the 24 hours dietary recall results. 

The mean intake of coffee and tea (combined) was 4.35 servings per 

day, the results of tea intake is consistent with what Kamal and 

Martinez (1984) identified. They reported that 90% of Kuwaiti's drank 

tea, with 24% of females drinking tea two to three times a day. The 

mean soft drink intake was less than one can per day, (approximately 

0.83 servings per day). However, in this study, 23% of the subjects 

consumed one can of soft drink per day and 13.4 % consumed a 1-2 

cans per day only. 



8.4- Socio-economic Factors. 

Socio-economic factors have been found to affect dietary patterns in 

various populations (Pryer et al. 200 1 ; Whichelow and Prevost 1996; 

Jarnes et al. 1997; and Milligan et aL 1998). In general, many studies 

indicate that subjects from higher socio-economic backgrounds 

consume healthier diets. In the present study, a range of socio- 

economic factors were included such as income, age, gender, place of 

residency, marital status, education, occupational status and physical 

activity to provide insight into relationships between socio-economic 

differences and dietary patterns in Kuwait. Statistically significant 

relationships between socio-economic differences and various dietary 

factors were observed in the present study. 

Older subjects consumed foods from the meat group and soft drinks 

less frequently than those from younger age groups (P=0.014 and 

P<0.001, respectively). However, older subjects consumed vegetables, 

fmits and dairy products more frequently than younger subjects, 

(p<0.009, p<0.001, and p<0.004, respectively). No significant 

correlation was found between subjects age and grains and cereals or 

sweets consumption. 

The only socio-economic factors analysed in relation to nutrient intake 

during the 24 hour data collection were age and gender. Education 

and physical activity levels were analysed only in relation to obesity. 

The results indicated that older subjects differed significantly in 

energy, carbohydrate, total fat, cholesterol, and sugar consumption 

from young subjects included in this study (p<0.002, p=0.012, 

pc0.00 1, and p=0.045, respectively). Older subjects consumed less fat, 

cholesterol, and sugar, and more carbohydrate. 

In relation to gender, males consumed more meat than females, 

(P<0.00 1). No significant gender effect was found in the FFQ data with 

other food groups, dairy products, sweets, fats and oils, beverages and 

drinks. However, in the 24 hours dietary recall males consumed 



higher levels of energy, protein, carbohydrate, total fat, thiamine, 

niacin, iron, calcium, cooper, zinc, sodium, potassium, magnesium, 

and phosphorus, than females (p<0.001, p<0.001, p<0.001, p=0.005, 

p=0.004, p=0.037, p<O.OO 1, p=O.O 15, p<O.OO 1, p=0.004, p<O.OO 1, 

p<0.00 1, p<0.001, p<0.001, respectively). 

No significant difference in meat consumption was found in relation to 

place of residence. However, Al-Ahmadi residents consumed 

significantly more grains and cereals (p.0.00 l), vegetables (p<0.00 l), 

fruits (p<0.00 I), dairy products (p<0.00 1) and sweets (p<0.00 1) than 

subjects living in other Governorates. 

The difference between Al-Ahmadi and other Governorates in terms of 

fruits intake centred on their more frequent consumption of dates, 

which enhanced their total mean of fruits consumption. In relation to 

dairy and coffee consumption, Al-Ahmadi had the highest frequency of 

consumption followed by Al-jahra. Al-jahra subjects had the highest 

tea and soft drink consumption, while Hawaly and Mubark Al-Kaber 

residents had the lowest consumption of coffee and tea. -Assema 

residents consumed soft drinks least frequently. 

The consumption of coffee, tea, dairy and dates could be related to the 

Bedouin hospitality custom which requires that coffee and tea 

(accompanied by dates and/or sweets) be presented to visitors or 

guests. Dates and milk were considered the most important and 

staple food items in the dietary patterns of previous Bedouin 

generations, and those two Governorates occupied by Bedouins might 

be affected by their traditional food habits. In addition, Bedouin 

groups consumed chicken, grains and cereals, and fruits more 

frequently than those from urban areas (P<0.001, P<0.001 and 

P<0.00 1, respectively), whereas urban subjects consumed double the 

frequency of fish and beef (p<0.00 1 and p<0.00 1, respectively). 



Income: Only tea and fish consumption were found to be affected by 

income (p=0.049 and p=0.001, respectively). The significant difference 

was found when Post-Hoc tests were applied between subjects with 

the 800-999KD, and the 1000 KD or more income categories 

compared with the lowest income category (P<0.007 and p<0.071, 

respectively). 

In relation to marital status, single and divorced subjects had less 

mean daily servings of vegetables, fruits, and dairy products than 

other categories. Widowed and married subjects had the highest mean 

daily servings of vegetables, fruits and dairy products. No significant 

differences in consumption of foods from the meat group, grains and 

cereals, sweets, or fats and oils, was found among subjects according 

to marital status. 

No differences in terms of mean daily servings were found in the 

consumption of the meat group, vegetables, sweets, fats and oils, or 

beverages and drinks among subjects with different educational levels. 

Less educated subjects consumed grains and cereals, fruits and dairy 

and dairy products more frequently than higher educated subjects. 

ANOVA tests comparing different levels of education and grains and 

cereals intake indicated that the significance was (p=0.017), and in 

fruits consumption (p<0.005). The difference was clear in fruits 

consumption between illiterate (less educated subjects) and subjects 

with two years of college (p=0.033) as well as with consumption of 

dairy products (p=0.012). The difference was clear between illiterate 

and high school level (P=0.048). This finding indicates that less 

educated subjects seem to have more healthful diets than educated 

subjects. Age may be a contributing influence in their more frequent 

intakes of grains and cereals, fruits, dairy and dairy products because 

most of the less educated (illiterate) subjects in Kuwaiti society are 

elderly people. 



Occupation was found to be significantly associated with intake of 

various food groups. Students were found to consume higher daily 

amounts of soft drinks than administrative workers, home duties 

subjects and retirees (p<0.004, p<0.009, and p<0.00 1, respectively). 

Also, students consumed fruits, and cereals and grains less frequently 

than other occupations. Jobless and retired subjects consumed the 

highest frequency of fruits, dairy products, cereals, and grains. 

No significant differences were found between the daily mean servings 

of meat, vegetables, sweets, fats and oils, coffee, tea and water groups 

in terms of occupation. 

8.5- 24 Hour Dietary Recall. 

One of the purposes of this study was to evaluate current dietary 

practices in Kuwait. The 24 hours dietary recall data collection 

revealed nutrient intakes in both deficit and surfeit. From a 

population health perspective, this is useful since both excessive and 

inadequate nutrient intake can have significant effects on the health 

of individuals and groups of people, particularly among specific 

sectors of the population. 

The nutrient intakes were compared with the US RDA and World 

Health Organization adult requirements since, at the time of writing, 

there were no specific nutrient recommendations for Kuwaiti's or other 

neighbouring countries that have any similarities to Kuwaitis in terms 

of food consumption habits. The comparisons mainly serve to 

highlight the nutrient intake status of adults in Kuwait 



8.5.1- Portion Size. 

NO previous study has detemined the standard portion sizes used in 

Kuwait and there were no specific characteristics for estimating food 

portion size among subjects who habitually 'share eat', on the same 

plate, in Kuwait society. The difficulties in estimating portion size were 

pronounced among population groups of varying age and gender. 

However, the nutrient intake results were mostly consistent with 

previous studies conducted in this country or neighbouring countries. 

Methods to improve the reporting method for portion size data were 

developed in this study, including the use of photographs that had 

three different portion sizes. This may have assisted subjects to 

describe their actual portion size. 

8.5.2- Energy Intake and Energy Sources. 

Mean total energy intakes for all subjects was 2206.6 kcal. Mean 

males intake was 2376.3 kcal and mean females intake was 1975.8 

kcal. Average females calorie intake was slightly higher than those 

found previously in three days dietary recall studies by AL Shawi 

(1992) which indicated that the average calorie intake among Kuwaiti 

female subjects was 1799Kcal. FA0 food balance sheets (1996) 

indicated an apparent energy intake in Kuwait of 2924 

Kcal/day/capita in 1994. Food balance sheets usually overestimate 

food consumption because they include wastage discarded during 

food processing, food preparation, food storage, and food markets, 

rather than the actual amount of consumption. Also food balance 

sheets do not reveal details of socio-economic variably which affect 

individual consumption. 

The total mean energy intake was higher than the average intake of 

British adults, 2450 kcal and 1680 kcal for males and females, 



respectively (Gregory et al. 1990). As well, the national nutrition 

survey conducted in neighbouring Bahrain for adults age 19 and 

above showed that mean energy intake was 21 14.3 for males and 

1574.2 for females (Moosa et al. 2002). The participants' energy intake 

was within the U S  RDA range of 2,300 to 2900kcal for adult male 

subjects and 1900 to 2200kcal for females. For female subjects, 

63.9% and 64.6% of subjects aged 20-24 and 25-50 years, 

respectively, 63.6% of young males, and 66.7% of 51-68 years old 

subjects consumed less than the US RDA, whilst subjects in all other 

age categories had energy intakes above the US RDA. The RDA for 

adult subjects within specific ranges of activity levels, ranging from 

light to moderate activity was calculated using the WHO (1985) 

equation (RDA 1989). Data collected in this study during the FFQ and 

24 hours diet recall method indicated respectively that 51.2% , and 

61.4% of this study's subjects lifestyle ranged from sedentary and 

light activities and the other 45.7%, and 34.5 reported respectively to 

have moderate activity. Therefore, obesity which is considered a major 

public health problem in Kuwait was found to be associated with a 

lack of physical activity, especially among females, using both data 

collection methods. The proportions of subjects reporting being 

sedentary in the FFQ and 24 hour recall datasets who were females 

were 65.9% and 59.796, respectively. In addition, 59% and 70.6% of 

subjects reporting light activities were females from the same datasets, 

respectively. None of the female subjects reported having heavy or 

exceptional levels of physical activity. Physical activity is 

reco~n~nended for energy balance and weight management (Pate et al. 

1995). Previous papers and reports have been published emphasising 

the importance of moderate physical activity for the benefits of good 

health. Physical activity reduces the risk of developing heart disease, 

hypertension, colon cancer, and type 2 diabetes mellitus (National 

Institutes of Health 1998; Pate et al. 1995; and US Department of 

Health and Human Senices 1998). Therefore, physical activity levels 

among Kuwaitis need to be improved in every age group for both 



males and females to reduce cardiovascular diseases which are 

considered the number one of cause of death among Kuwaitis, as 

reported by Ministry of Health Statistics (1 999); and Alwan (1 995). 

The proportions of energy derived from carbohydrate, fat and protein 

were inconsistent with what was reported by Al-Awadi (1990) 49.396, 

35.5% and 15.1% respectively. The present study found that 52.7%, 

28.8%, and 18.1%, of energy was derived from carbohydrate, fat and 

protein, respectively. In the present study, mean cholesterol intake 

was 275.9mg per day. 

8.5.3- Protein. 

Mean percentage energy as protein in this study was 18.1 %. The 

average intake for men was 108g/d of protein, which represents 

19.6% of their total energy compared to 91.2g/d for women, (16.6% of 

total energy). These values are higher than previous observations of 

apparent consumption by FAO/AGROSTAT (1996) which indicated 

that the Kuwaiti population's protein consumption increase from 

75,lg/day per capita between 1969 to 1971 and 89.lg/day between 

1992 and 1994. Protein intake among this study's subjects was higher 

than US RDA and WHO recommendations. Also it was much higher 

than the average intake of British men, (84.7@ and women (62.0g) 

which provided 15.2% energy for women and 14.1% energy for men 

(Gregory et al. 1990). 

The consumption of a diet containing a high proportions of protein, 

over an individual's lifetime, might affect kidney function and inflame 

existing kidney problems (Brandle et al. 1996). If the consumption of a 

high protein diet derived from animal sources is combined with low 

calcium intakes, this could increase the weakening of adult bones 

(Barzel and Massey 1998). Most protein in this study population was 

derived from animal sources. 



8.5.4- Fat. 

Subjects derived 28.6% of their total energy intake from fat. The 

average intake for men was 74.2g/d of total fat (representing 30.3% 

energy) and for women 65.6g/d, (26.8 % energy). This is consistent 

with previous reports published by FAO/AGROSTAT in reference to 

the Kuwaiti population fat intake between 1969 and 1971 which was 

71.4g/day per capita. This research also illustrated that fat intake 

was less than reported by FAO/AGROSTAT, 95.37g/day. 

Total fat intake was less than the average British daily intake of total 

fats that is 102.3 grams for men and 73.5 grams for women. 

(representing 37.6% and 39.2 % of total energy, respectively). 

Mean daily cholesterol intakes for females and males from different 

age groups were within US RDA recommendations, except male 

subjects aged 20 to 50 years, who exceeded this limit. A significant 

relation was found between subject's age and cholesterol intake 

(p=0.045). As age increased, cholesterol consumption decreased. It is 

recommended that daily cholesterol intake be less than 300 mg/day 

(NRC 1989). Fat is not recommended to exceed 30 % of total energy 

intake and less than 10 % of the total energy should be derived from 

saturated fatty acids. 

In contrast, previous studies (Kuwait Country Paper, FA0 1992; Al- 

Awadi et al. 1990; and Autret 1980) indicate that the Kuwaiti diet is 

high in fat and energy. The variance in outcomes may be attributed to 

different methodologies for data collection and nutrient data analysis, 

and changes in diet over time. However, this lack of association may 

be confounded by the pervasive problem of the underreporting of food 

intake, which is more prevalent among overweight and obese people 

(Poppitt et al. 1998). 



8.5.5- Carbohydrate. 

A mean of 52% energy was derived from carbohydrates, which 

recorded 315.7g for men and 254.5g for women, (57.2% energy and 

46.1% energy, respectively). These figures were higher than the 

average daily amounts of carbohydrates consumed by British subjects 

during the 1990 British Survey, which recorded 272g for men (41.6% 

E) and 193g for women (43% E) (Gregory et al. 1990). These figures 

were also higher for men but lower for women than the recommended 

amounts by the WHO, but less than the U S  RDA for female and male 

subjects. 

The mean energy intake as measured by a 24-hours recall was 2206.6 

kcal. Dietary accuracy is related to several factors including dietary 

assessment methods, the of the characteristics study population and 

their cultural and dietary composition. Energy intake accuracy based 

on food records had been examined by previous studies that have 

reported an underestimation by approximately 20% by free-Iiving 

subjects (Martin et al. 1996; Sawaya et al. 1996; and Johnson et al. 

1994). In addition, energy underestimation has been reported to be 

less by underweight than by obese subjects (Braam et aL 1998; Price 

et al. 1997; Lafaya et al. 1997; Pryer et al. 1997; Voss et al. 1998; 

Poppitt et al. 1998; Johansson et aL 1998; and Ballard-Barbash et al. 

1998). The mean BMI of subjects in this study was 28.7, indicating 

that a significant proportion of the popululation is overweight. There 

are no studies that have quantified the individual food sources of 

energy and micronutrients among Kuwaiti's. The 1996 FA0 food 

balance sheet indicated that Kuwaiti's energy intake was 2924 kcal in 

the 1992 to 1994 period. This is not inconsistent with the results of 

the present study, since Food Balance Sheet do not account for food 

wastage (Kroes et al. 2002) 



8.5.6- Fiber. 

The mean dietary fibre intake in the present study was inadequate at 

9.9 grams per day, which is less than 50% of the daily 

recommendations of the American Dietetic Association (20 to 35 

grams per day) (Jones 2001). However, fibre intakes recorded in this 

study were still higher than in Bahrain where people aged between 19- 

50 years old were reported to consume 4.7g/d (Moosa et al. 2002). 

Another neighbouring country, Saudi Arabia, indicated a daily fibre 

intake of university females of 3.4 g. (Al-shagrawi et al. 1995b). A 

seven-day dietary recall study also conducted in Saudi Arabia (Zahran 

1994) indicated that the average daily fibre intake of females and 

males was 13.14 and 13.2, respectively. Dietary fibre intakes in 

United States was only 14 to 1 5 g/day (Alaimo et aL 199 1). 

The amount of dietary fiber intake among all subjects within different 

age and gender groups were insufficient to meet their daily 

requirements. 

Dietary fibre intake is protective against several diseases, such as 

reducing blood LDL cholesterol levels (Marlett 2001) and reducing the 

risk of heart disease (USDA 200 1). Reduced dietary fibre .intake is 

associated with higher risk of colon cancer (Anderson et al. 1991). 

Fibre also helps the digestive system process more slowly and nutrient 

absorption occurs over a greater period of time (Jenkins et al. 1986). 

When fibre is added to a diet, the rate of glucose appearance in the 

blood is slowed and insulin secretion is subsequently reduced 

(Jenkins et al. 1995). 



8.5.7- Vitamins. 

An important feature of the vitamin intakes obtained in the present 

study was the low intakes of Vitamin B6, Vitamin E, and Foiic acid 

which were reported across all subjects within different age and 

gender groups. The average intake by different age groups of vitamin 

B6, Vitamin E, and folate were 66.3%, 55%, and 79.7% of the US RDA 

for males and 78.7%, 53.3%, and 88% of the US RDA for females, 

respectively. 

Mean daily vitamin E intake was well below the U S  RDA for all age 

groups and genders, even though it is widespread in food. Vitamin E, 

unlike many nutrients, has as its major function to prevent the 

propagation of free radical reactions (Burton and Ingold 1986; and 

Kannal-Eldin and Appelqvist 1996). Even with its importance and 

uniqueness there appears to be no need to fortify the Kuwaiti diet, 

since the human body is able to store vitamin E very readily in fatty 

tissues (Traber 1999). Also, human cells recycle vitamin E quite 

efficiently. However, this apparently low intake may pose some 

concern in relation to risk of vitarnin E deficiency syrnptorns 

(hemolytic anemia) among newborn babies (Oski and Barness 1967). 

In the present study, subjects had higher percentages of their energy 

from protein and it has been shown that vitamin B6 plays a major role 

in protein metabolism. The requirement of this vitamin is proportional 

to protein intake (Bender 1989; and Department of Health 1991). 

Previous studies have indicated that 10-20 % of industrialised 

counties populations show biochemical evidence of vitamin B6 intake 

as inadequate (Bender 1989). The intake of vitamin B6 found in the 

present study (1.3 mg/d) was higher than that reported 1.1 mg/d in 

Bahrainis 19-50 years old (Moosa et al. 2002) 

Folate deficiency is associated with birth defects (neural tube defects) 

that arise during the first days or weeks of pregnancy (Health 

Education Authority 1996). and it is therefore recommended to 



females who are planning a pregnancy to increase their consumption 

of folate before, during and after pregnancy to supply at least half the 

requirements to prevent neural tube defects. (Health Education 

Authority 1996; and Selhub and Rosenburg 1996). All women in these 

stages are required to increase their folate intakes to 400 micrograms 

per day instead of the RDA recommended daily intake that is 200 

micrograms (Department of Health 2000). This study found that 72.2 

%, and 69.4% of female subjects aged 20-24 and 25-50, respectively 

consumed less than the US RDA for folate acid. In the present study 

and in Bahrain, folate intake fell short of the recommended levels 

(1 58.7 mg in Bahraini females and 16 1.5 mg in Kuwait) (Moosa et al. 

2002). Low intakes of folate increase the risk of coronary heart disease 

among the adults (Molloy and Scott 2001). Insufficient intake of 

vitamins B, and folate can disturb the metabolism of homocysteine 

and leads to elevated plasma levels, with an associated increased risk 

of cardiovascular disease (Verhoef et al. 1996). The Folate intakes 

detected in this study suggest that this nutrient should be considered 

in any national strategy to reduce CHD rates. 

Vitamin A and Riboflavin (Vitamin B2) intakes were only slightly below 

the US RDA, with males consuming 90.6 % and 93.796, respectively of 

the recommended levels. Subjects in the older male group displayed 

adequate intakes of Riboflavin (Vitamin B2) along with females from all 

age groups. Vitamin Bi (thiamin) intake was below the US RDA for all 

subjects except older female subjects. The average intake across all 

age groups of Vitamin Bi was below the U S  RDA for males and the 

females. 

In the case of vitamin A, intake was not substantially lower than the 

US RDA. Although extremely low intakes of vitamin A are associated 

with serious clinical consequences such as blindness, anemia (small 

type of cell), diarrhea, depression, and impaired immunity, the degree 



of deficit found in this study probably does not pose a significant 

health problem. 

Riboflavin (Vitamin B2) and thiamin (Vitamin Bi) have similar criteria 

in their functions. Both vitamins have a critical role in the energy 

metabolism of all cells (McCormick 1994) and when thiamin intake is 

deficient the other may be lacking (Russell and Williams 1995). 

Mean daily Vitamin D intakes were far below US RDA 

recommendations for all young males and females. Deficits were 

identified among all subjects except older female subjects aged 50 to 

60 years who consumed more than the US RDA. The average intake 

for different age groups of Vitamin D fell below 54% of the RDA for 

males and 77 % of the RDA for females. Subjects' diet that identified 

extreme deficits in Vitamin D intake included young males aged 

between 20-24 years, who fell below 23 % of the RDA and young 

females who were consuming only one third of the RDA requirements, 

for Vitamin D. Unfortunately vitamin D intake was very low in' this 

study's group with young females' diets providing around one third of 

their needs and young males even less than a third of the RDA. This 

deficit corresponds to the percentage (1 1.9%) of females who reported 

osteomalacia in this study, and confirms work by El-Sonbaty and 

Abdul Ghaffar (1 996). 

Andiran et. al. (2002) reported that vitamin D insufficiency is comrnon 

in Middle Eastern populations, despite abundant sunshine. The body 

can synthesize vitamin D endogenously, but in this study cultural 

influences affect this process as females have to wear heavy clothing 

or they have to cover their bodies except their faces and hands 

according to Islamic customs. This contributes to their lack of 

exposure to sunlight. Previous studies support this when they noted 

the deficiency of vitamin D in Saudi Arabia, Turkey and among Israeli 

Arabs (Sedrani et al. 1983; Andiran et al. 2002; and Lowenthal and 

Shany 1994). 



In addition, these people need to expose their bodies to direct sunlight 

longer than other people with light skin. Dark skin is a general feature 

of Kuwaitis and it has  been reported that dark skin offers protection 

from ultraviolet radiation and reduces vitamin D synthesis (Harris and 

Dawson-Hughes 1998). Therefore this population should be advised to 

increase their consumption of foods that are rich in vitamin D. Diet is 

conceivably one factor to prevent osteoporosis and to promote the 

exposure to the sunlight in their homes or at other places that protect 

their privacy in order to maintain adequate levels of this vitamin and 

to avoid deficiencies that could lead to rickets and osteomalacia which 

often occur in women who have frequent pregnancies and have little 

exposure to sunlight and low calcium intakes. 

Raising awareness among this society young females to achieve peak 

bone mass at an early age to prevent the risk of osteoporosis in later 

life stage is required. This is a serious global health problem. An 

increased number of both males and females are suffering from 

Osteoporosis since the 1950s in industrialised countries (Cooper 

1993; and Scane et al. 1993). Genetic factors have an influence, but 

diet and lifestyle have an important role. Sufficient intake of Calcium 

and adequate vitamin D intakes in early age are associated with 

healthy bones in later life (Stanner 2001). Calcium and vitamin D 

supplements prevent 20-30% of hip fractures in nursing homes 

(Chapuy et al. 1994). Vitamin D is needed to maintain serum levels 

through enhanced intestinal absorption of calcium (Ridgeway ad 

Griffin 1996). Low Vitamin D status is also associated with weakness 

in proximal muscles, which could be a contributory factor to the falls 

that cause osteoporotic fractures in the elderly (Lindsay 1993). Also, 

it has been reported that vitamin D deficiency increases the risk of 

initiation and progression of prostate cancer (Ahonen et al. 2000) 



Vitamin C, Biz and Niacin intakes were higher than those 

recommended for all age groups and genders. The excess of vitamin C 

in this poprllation diet is good as there were deficient in iron, 

especially amongst females, and vitamin C enhances iron absorption, 

transport, and storage (Gosiewska et al. 1996). 

8.5.8- Mineral Intakes.  

Nine minerals were included in this study. Compared with the US 

RDA, all subjects within different age groups and genders met or 

exceeded the US RDA recommendation for potassium, phosphorus 

and sodium. However, sodium intakes were excessively higher than 

the US RDA, more than seven times (737.9%) of the RDA for the males 

and more than five times (586.5%) of the U S  RDA for females. 

The highly excessive intake of sodium corresponds to 11.2% of FFQ 

subjects who reported to have high blood pressure. A significant 

correlation was found between subjects with high blood pressure and 

adding salt to food after cooking. Hypertension and heart disease are 

common in communities who have high intakes of salt (Tuornilehto et 

at. 2001). Elevated blood pressure increases risk of death from heart 

disease (Stamler 1997). Sodium intakes of more than 2,400 milligrams 

per day are associated with elevated blood pressure and the average 

sodium intake of this study exceeded this (3274.4 milligrams per day). 

This average daily sodium intake is close to the average intake of the 

United States adults of 3,300 milligrams per person per day (USDA 

1997), but less than the average intake (4514.8 mg/d) for Bahranies 

aged between 19-50 years old (Moosa et aL 2002). Sodium has a very 

important role and its' deficiency is harmful but it is available in most 

foods. Food includes more salt than the human body needs, so 

sodium intake should be in moderation according to the Dietary 

Guidelines for Americans (Saltos and Bowman 1998). 



Dietary patterns that contain more fruits, vegetables, low-fat dairy 

products, whole grains, pol~ltry, and nuts, and that is reduced in fats, 

red meat, sweets, and beverages containing sugar, is said to 

substantially lower blood pressure, as recommended by the Dietary 

Approaches to Stop Hypertension (DASH) (Harsha et al. 1999), Weight 

reduction in the overweight, reduced dietary salt intake and adequate 

intake of potassium trial (The Joint National Committee on Detection 

1993) will assist in moderating blood pressure down. The other 

important factor that needs to be considered for this study population 

is the attempt to reduce added salt after cooking and during 

preparation. This study found a significant correlation between 

reported hypertension and vegetable consumption (p=O. 0 13), and 

frequent water intake (p=0.028), probably because people in this 

region tend to add more salt to their salads and salt intake stimulates 

the need for increased water intake. 

Iron intake exceeded the RDA for males across all age groups. The 

average intake for males was 153 % of the RDA. Female subjects' 

average intake for all age groups met the RDA of iron intake at 

100.3 % of the RDA. The younger females aged between 20 and 50 

years consumed less iron, and fell to less than 88.8% of the RDA, due 

to the increased requirements in this period of life, whereas older 

females had higher iron intakes reaching 123.4% of the US RDA. 

Comparing the iron intake with neighbouring Bahrain, the average 

daily Iron intake of participants aged between 20 -50 years was 14.9 

Mg/d, whereas Bahrainis within the same range of age consumed 

15.4 mg/d according to the Bahrain national nutrition survey (Moosa 

et al. 2002). 

Iron deficiency is known as the most common worldwide nutrient 

deficiency (WHO ACC-SCN 1997). Iron deficiency can affect cellules 

energy metabolism and cause tiredness, apathy and the tendency to 



feel cold (Scrimshaw 1994). Consequences for things affected by iron 

intake include physical activities and productivities (Haas and IV 

2001). 

In other studies conducted in this region, low consumption of iron 

rich foods has been identified as a major cause of iron deficiency 

(Karnal and Martinez 1984; and Al-Shawi 1992). In other recent 

studies the prevalence of anaemia found among Kuwaiti adolescent 

girls has been identified as a risk factor for iron deficiency (Al Mousa 

et al. 2003). 

I t  is common for iron deficiency to be caused by malnutrition. 

However, in particularly affluent societies such as Kuwait, the causes 

could be a combination of malnutrition, choosing the wrong diet that 

is high in other nutrients and lacking in iron and some other 

nutrients or other internal or external interrupters. Excessive iron 

intakes for male subjects found in the present study could be 

managed to some degree through homeostatic mechanisms in the 

body. For example, healthy people absorb less iron from external 

sources when iron stores in the body are saturated (Hunt and 

Roughead 2000). 

Calcium is considered the second most essential nutrient and is very 

important for the health and growth of bones. The average intakes 

among all males within different age groups generally appeared 

adequate and exceeded the RDA. The RDA percentage of males' intake 

was 142.3%. Female subjects' average intake for all age groups met 

the RDA of calcium intake at 112.9%. However, younger females 

consumed below the U S  RDA for calcium. Females aged 20-24 years 

consumed less calcium, they fell to 79.2% of the RDA, while older 

females had higher calcium intakes reaching 129.7% of the RDA . 



Younger females are an at risk subgroup; they need to increase their 

calcium intake during their growth years to achieve peak bone mass 

(Department of Health 1991). High calcium intakes at an early age are 

recommended to prevent bone loss (osteoporosis). Iron and calcium 

consumption had similar results among this study subjects, foods 

that are rich in iron are often poor in calcium. 

The average intake for potassium was 159.7 % of the US RDA for 

males and 124.1% of the US RDA for females. Phosphorus intakes for 

males was 187.9% and females 154.1% of the U S  RDA. These 

excessive intakes of potassium and phosphorus among this study 

subjects are not life threatening as long as they come from food. 

Deficits of copper, zinc, magnesium, and manganese were identified 

among this study subjects within different age groups and genders, 

falling below the US RDA. The average RDA percentage intake of all 

age groups for these minerals were 61.2 %, 56.2 %, 81.5, 73.6% for 

males and for females 49 %, 67.1 %, 85 %, 71.8 % respectively. In 

general, the Gulf region seems to have diets poor in mineral content. 

The recent nutrition survey conducted in Bahrain showed intakes of 

zinc at 6.7 Mg/d , copper at 0.5 mg/d, and magnesium at 136.6 mg/d. 

Manganese was not included in their survey (Moosa et al. 2002). 

Like other nutrients, zinc has many functions including maintaining 

integrity of enzymes function, regulating gene expression in protein 

synthesis, wound healing, sperm production, foetal and infant growth. 

Even a mild zinc deficiency can lead to impaired immune systems, 

abnorrnal test and impaired night vision (Cousins 1996). This region 

(The Middle East) was the first to show severe growth retardation in 

male subjects as a consequence of Zinc deficiency (Prasad et aL 196 1 ; 

and Prasad et al. 1963). The average zinc intake in this study was only 

around half of the US RDA. 



Deficiencies of copper can impair the immune system and the blood 

flow through human arteries but it is rarely occurs. It has been 

observed among malnourished infants who have been fed with baby 

fonnula poor in copper (Cordano 1998). Copper is necessary to assist 

in forming haemoglobin and collagen. Many enzymes rely on copper 

for its' ability to handle oxygen. This sample appears to be at high risk 

of copper deficiency with means intakes of approximately half the 

recommended amount, therefore copper intakes must be increased in 

Kuwaiti's diet to fulfil the RDA%. 

The Recommended Daily Allowance (RDA) of magnesium is 350 

mg/kg/day for adult males and 280 mg/kg/day for adult females. A 

large percentage of this study population consumed less than this 

recommended level. Large percentages of the U.S. population are also 

consuming amounts of Mg that are less than this recommended level 

(Nadler and Rude 1995). Magnesium assists in the operation of many 

enzymes, it is needed for the release and use of energy from energy 

yielding nutrients such as fats, carbohydrates, and proteins. 

Magnesium affects the metabolism of calcium, potassium, and 

vitamin D directly. This study indicated that the study population diet 

supplied inadequate intake levels of magnesium similar to the 

American's diet which only provides three quarters of the 

recommended amount. Magnesium deficiency may also be related to 

heart disease and high blood pressure (Ma and Folsom et al. 1995) 

and causes hallucinations, however, these symptoms rarely occur in 

healthy people. 

Low intake levels of magnesium in diabetic people contribute 

significantly to magnesium deficiency (Paolisso and Barbagallo 1997) 

(Balon et al. 1994). Diabetic people in this study population may be at 

further risk of hypomagnesemia due to compounding factors such as 

the wasting of magnesium through urinary excretion, the 

hyperviscosity of cell membranes and the resultant transport 



abnormalities (Paolisso et al. 1988; and Paolisso and Barbagallo 

1997). 

The Kuwaiti diet provides around 75 % of the U S  RDA for manganese. 

However this shortage must be increased as manganese is essential 

for the functioning of the brain (Sloot and Gramsbergen 1994). 

Manganese deficiencies cause poor growth and impaired reproduction 

which is characterised by testicular atrophy in men (Hurley and 

Dome 1989) and impaired ovulation among women (Wilson 1952). 

Manganese is involved in the metabolism of energy yielding nutrients 

and works as a cofactor for enzymes (Keen 1984; and Wedler 1993). 

Water is considered the most important nutrient. There is no specific 

recommended dietary allowance (RDA), however, this study's subjects, 

in dietary recall methods, were recording small amounts of water 

intake. Food frequency questionnaire subjects indicated that their 

daily mean intake of water was 4.5 glasses. This result was confirmed 

by the 24 hour dietary recall method that indicated suljjects 

consumed 4.21 glasses/day. Even though they lived in such a hot 

climate where a higher water intake is required because of 

environmental factors such as high temperature and low humidity 

which increase water loss through perspiration and respiration 

(Bergeron et al. 1995; Maughan 1992; Murray 1995; and Gopinathan 

et al. 1988). 

The National Research Council (RDA) recommends fluid intake of 1 

mL/kcal energy expenditure for adults living under average conditions 

of energy expenditure and environmental exposure. For average males, 

this is the equivalent of 2,900 mL (12 c) of fluid per day and for 

average females, 2200 mL (9 c) of fluid per day. The present study's 

subjects are at target risk of dehydration, which was defined as a 1% 

or greater loss of body weight caused by fluid loss and causes 

impaired exercise performance, affects overall health in the elderly, 

increases the risk of urinary stone disease and individual hydration 



status. Water requirements depend on several factors such as climate, 

intense exercise and renal solute load (Kristal-Boneh 1988; and 

Kleiner 1 999). 

Dehydration has a wide range of symptoms, and signs that could 

occur in early stages in the dehydrated person include headaches, 

fatigue, loss of appetite, flushed skin, heat intolerance, light- 

headedness, dry mouth and eyes, burning sensations in the stomach, 

and dark urine with a strong odour. The signs of more advanced 

symptoms include difficulty in swallowing, clumsiness, shrivelled skin, 

sunken eyes and dim vision, painful urination, numb skin, muscle 

spasms, and delirium (Johnson and Buskirk 1980). Low fluid intake 

also leads to low urine volume that raises the concentrations of all 

stone-fonning salts, prevalence of stones was found to be higher 

among populations with lower volumes of urine (Curhan and Curhan 

1994). Previous studies have shown a direct relation between the 

amount of fluid intake and the incidences of certain cancers 

(Bitterman et aL 199 1 ; Shannon, et aL 1996; and Wilkens et al. 1996). 

Interestingly, sugar has no specific RDA, but the American Dietary 

Guidelines recommended sugar consumption in "moderation" and the 

WHO recommendation to consumers is to reduce refined sugar 

consumption to less than 15% energy. In the present study, the mean 

sugar consumption for all subjects was 67.5 grams per day. This 

amount increased among young subjects. Sugar intake is often under 

estimated (Poppitt et al. 1998). There is no strong evidence that diets 

high in sugars are associated with obesity (Alexy et al. 1999). 

However, sugar consumption increases energy intake and energy that 

balances with physical activity is required, especially for this study's 

subjects, who are characterised as an overweight and obese society. 

Less activity involvement and a diet rich in energy density food play a 

major role in this society. The most important source of added dietary 

of sugars in the young Kuwaitis is soft drinks, which reported in this 



FFQ study as being consumed once a day by 113 subjects and 66 

subjects twice to three times per day by adding sugar to tea. 

The Kuwaiti culture of drinking tea and coffee is a long standing habit 

due to the institution of Diwaniah (Kamal and Martinez 1984). 

Customs enhance the consumption of these beverages due to the 

hospitality value. Caffeine can be obtained from a variety sources, the 

most common sources are coffee, cola and tea (Barone and Roberts 

1984). 

No specific quantities for caffeine consumption were calculated for this 

study, however there is some evidence that excessive caffeine (or 

coffee) consumption contributes to the risk of heart disease (Smith 

and Tola 1998). Coffee has a major role in increased blood pressure 

(Lang et al. 1983). Regular caffeine and coffee intake is reported to be 

associated with osteoporosis. Excessive coffee and caffeine 

consumption may also lead to an increase in urinary calcium 

excretion (Massey and Opryszek 1990). Coffee has been found to 

influence and interfere with iron absorption (Morck et al. 1983). 

Caffeine is found naturally in coffee beans, tea leaves, cola nuts and 

cocoa beans. The foods and drinks containing highest levels of caffeine 

are coffee, tea, chocolate and cola (Russell and Williams 1995). 

Table: 8.4 illustrates the nutrient intakes under or above the US RDA. 

The micronutrient deficits identified as lower than the RDA in the diet 

of this studys subject include calcium, iron, zinc, magnesium, vitamin 

A, thiamine, riboflavin and Folate. These findings are consistent with 

several previous studies. Zinc , magnesium, calcium , iron, vitamin A, 

thiamine, and riboflavin deficits were noted less than the RDA among 

studies conducted in Kuwait in 1984 by Kamal and Martinez. The 

Three Day Recall study by Al-shawi (1992) identified the intakes of 

iron, folate, and vitamin D were below the US RDA, and the most 

recent study conducted by Al-Mousa et al. (2003) identified the deficit 



of iron and folate intakes among Kuwaiti adolescent girls. Table: 8.5 

illustrates the target subgroup of nutrient deficiency in Kuwait. 

Nutrient less than the RDA. Nutrient within or excess of the RDA 
Kilo Calories Vitamin C 
Cholesterol Niacin 
Vitamin A Vitamin B 1 2 
Vitamin D Iron (Deficient only among young females) 

Thiamin (B 1) Calcium 
Riboflavin (B2) Sodium 
Vitamin B6 Potassium 
Folate Phosphorus 
Vitamin E 
Cooper 
Zinc 
Magnesium 
Manganese 
Fibre 

Table 8.5: Subjects groups found to be a risk of nutrient @take 

Nutrient Population group 
Vitamin D Both gender age groups 20-50 years 
Thiamine (B 1) young male group 20-24 years 
Riboflavin (B2) males, age between 20-50 years 
Vitamin B6 both gender all age group 
Folate both gender all age group 
Vitamin A males, all age group 
Vitamin E both gender all age group 
Iron female subjects age 20-50 
Calcium young female age 20-24 
Copper both gender all age group 
Zinc both gender all age group 
Magnesium both gender all age group 
Manganese both gender all age group 
Water both gender all age group 

In this research, there is a concern that intakes of some vitamins and 

rninerals in particular those associated with bone health, folate status 

and iron deficiency anaemia were insufficient for some groups of the 

Kuwait population. However, consuming foods with added nutrients 

and nutrition education will provide an ideal solution for improving 



the nutrition status of the population, particularly changing some 

lifestyles and dietary pattern habits. As some nutrient deficiencies 

were identified in this population diet, filrther research is required to  

identify problems in specific groups such as children and the elderly, 

because they are at greater risk for inadequacies of some 

micronutrients. 

8.6- Food Habits. 

8.6.1- Special Diets. 

Results indicated that 51 (10.4%) subjects who participated in the 

food frequency questionnaire component of the study were on special 

diets (i.e. weight reduction diets). This was also confirmed by the 24 

hours diet recall data in this study which indicated that 12.2% of the 

subjects were on special diets. 

The majority of this study subjects had no special diet. Vegetarianism 

was not common among this study population (only three females 

were vegetarian). In both dietary data collection methods, females 

more often reported adopting special diets (weight reduction diets) 

than males. Data collected by the 24 hours dietary recall method 

indicated that there was significant correlation between gender and 

special diets (P=0.003). Although not tested, this may be due to 

higher prevalence of obesity and they might have been advised by 

their physicians to reduce their weight. 

A small number (10 subjects, 2%) were on diabetic diets among the 

FFQ subjects, while the subjects reported to have diabetes were 59 

(12%). This number increased among the 24-hours diet data where 

there were 7.8 % of subjects were on low sugar diets. In relation to 

modified diets, only 4 subjects, (all females) had adapted this diet to 

lower their blood sugar level. Approximately 87.5% of the study 

population in this phase (24-hours diet recall) had not consumed 



vitamin or mineral supplements. Previous dietary studies indicated 

that many people in Kuwait do not consume adequate levels of iron, 

folate and vitamin D. Al-shawi (1992) and Al-Monsa et a!. (20031 

identified a deficit of iron and folate intakes among Kuwaiti 

adolescents. Kamal and Martinez (1984) noted the deficit of zinc, 

magnesium, calcium, iron, vitamin A, thiamine and riboflavin among 

Kuwaitis. 

The desire to add sugar to food or beverages after they were cooked 

was high among this study subjects, 49.3 % added one to two 

teaspoons, 22% added three and 7.6 % added five to six teaspoons 

each time they drank tea. Sugar is usually added to tea, and tea is 

offered to people in Kuwait wherever they go to, at their jobs, homes, 

Dewaniah and other places. 

8.6.2- Meal Times. 

The difference was clear between younger and older subjects in terns  

of eating meals at the same time every day. Often young subjects 

skipped breakfast and lunch altogether, especially females, who 

tended to miss more meals than males. Older subjects had fixed 

schedule in relation to their meal times, while younger subjects were 

less obliged to meal times. This could be due to most young subjects 

being single and students, and had no specific requirements to eat at 

the same time, while most older subjects were married and had to set 

certain meal times to eat with their spouses or families. 

8.6 .3-  Meal Settings. 

People in Kuwait usually eat in groups, either at home or in 

restaurants. If they are at home, sharing from large plate is a 

traditional Kuwaiti eating habit (Karnal and Martinez 1984). Several 

studies have illustrated that people eat more when they are in groups 



than when they are alone (Hirsch and Karmer 1993; Klesges et al. 

1984; and Krantz 1979). 

Almost half of the study population consumed their breakfast at home 

each day, while around one third of the subjects surveyed consumed 

brealdast at home only at the weekend. During weekdays, around one 

third consumed breakfast at work. However, most students consumed 

their breakfast at school between one and five times per week. A 

small number of subjects (8.6 %) usually had their breakfast at 

restaurants at least once a week. The majority of subjects (76%) had 

their lunch at home every day, 18.9% had their lunch at restaurants. 

This is probably reflected by the nature of the study group, most of 

whom were singles. Working hours in Kuwait for most government 

ministry workers begin at 7:OOam and end at 2:OOpm and most of 

ministry departments do not have restaurants to offer lunch time 

meals. Notably, subjects who consumed their breakfast at work 

usually had their lunch at home. Dinner differe to other meals 

because the percentage of consumption of dinner every day at home 

was only 39.1% compared to lunch (76%) while the percentage of 

eating away from the home increased compared to lunch and 

breakfast especially among young males. The weather in Kuwait at 

night is milder than in the day time, which might be another factor 

that encourages people to dine outside their homes or could 

discourage them dining out for lunch. In general, the growing 

independence of young adults, increased participation in work or in 

social life and the generally busy schedules of adolescents influences 

their eating habits (Spear 2002). 

8.6.4- Budgeting. 

Around half of this study subjects spent 100 to 199 KD per month on 

food. The majority of this group were singles or those with small 

families and the rest spent varying amounts of money. Usually the 



subjects who spent more money on food were either eating outside the 

home regularly or those with larger families. 

A high percentage (96.1%) of subjects bought their food from local 

cooperative societies, which is consistent with the finding of (Baroon 

19931, who reported that the food market in Kuwait is dominated by 

Cooperative societies. A total of 38.7% reported conducting their food 

shopping once to twice per week and 22.4% three to four times per 

week. This is inconsistent with the finding of Kamal and Martinez 

(1984) who reported that most of their subjects bought their food two 

to four times per month. The reasons for this finding were not 

investigated. However, this could be due to several factors, firstly that 

of family size, larger family sizes require more food to be supplied 

more frequently. Secondly, the nature of some foods (perishable foods) 

pointed to the fact that they can only be kept for just a short time. 

Thirdly, it might be due to the wastage of food as a large number of 

subjects did not keep leftover food for more than one day. Fourthly, it 

may be due to food production and marketing, where most foods are 

imported from overseas and especially perishable foods such as  fresh 

fruits and vegetables, as time is critical in terms of quality. This 

reason may encourage people to buy less quantities more frequently. 

Finally, the cooperative society outlets are accessible in every city, 

area and block in Kuwait, encouraging people to buy small amounts of 

food more frequently. 

8.6.5- Methods of Cooking. 

Methods of cooking preferred among this study group were clearly 

identified as  being boiled and fried followed by baking and grilling, 

whereas steaming as a method of cooking was the least popular 

cooking method. The method of preparation and the specific food item 

affects the impact of cooking on nutrient digestibility (Trout et aL 

1993). Fried methods result in foods with higher levels of fat than raw 

or other cooking methods, mainly due to the absorption of fat by the 



food. Boiling is undesirable as a cooking method because it causes 

damage and loss of most nutrients (Robertson 1986). Previous work 

reported that Kliwaiti people commonly boil foods in too much water 

for too long a period of time (Kamal and Martinez 1984). 

8.6.6- Leftover Food. 

The majority (65.9%) of subjects kept leftover foods to reuse them for 

one day only, in contrast to previous report (Kamal and Martinez 

1984) showing that 78% of Kuwaitis do not save leftover food at all to 

be used the next day. The number of subjects who discarded leftover 

foods after each meal was only 9.9%. This dramatic difference could 

be due to the educational improvements and people's knowledge of 

food storage since the Karnal and Martinez study was published in 

1984. Additionally, the Gulf war in 1990 may have had significant 

impact on food habits that will be discussed later in this chapter 

8.7- Validation. 

Conclusions from the two methods of dietary assessment, (24-hours 

recall and FFQ) were compared as a mean of cross validation. In 

comparing the results from the two methods it is important to 

acknowledge that the FFQ was designed to collect data about 

consumption of whole foods not nutrients, whereas the 24-hour 

dietary recall method was used to collect data about nutrient intakes. 

Notwithstanding this difference, table 8.6 shows considerable 

similarities in conclusions from data obtained from both FFQ and 24- 

hour dietary recall. 

In addition, 24-hours dietary recall was repeated three times in a sub- 

sample of 20 subjects to test method reliability. Significant differences 

between the repeated measures were seen only in vitamin C, sugar, 

and carbohydrate. 



Table.8.6 Comparison of dietary intake results from FFQ and 24 hour 
recall methods, according to specific food groups and nutrients. 

Obtained data 

Meat consumption 

Fat consumption 

Fiber consumption 

Iron 

Water 

Anaemia due to Iron 
deficiency 

Food Frequency 
Questionnaire 

Males: mean intakes 3.1 
servings/ d 

Female mean intakes 2.6 
servings/d 

Males: mean intakes 1.4 
servings/ d 
Female mean intakes 1.5 
servings/d 

Males: mean intakes of 
vegetables, fruits, and 
grains and cereal 5.2, 3.7, 
and 4.5servings/d 
respectively. 

Females: mean intakes of 
vegetables, fruits, and 

grains and cereal 5.5,3.5, 
4.3 servings/d respectively 

Males: mean intake 3.1 
serving/ d 

Females: mean intake 2.6 
serving/d 

daily mean servings of water 
was 4.5 glasses 

14.4% of female subjects 
reported having anaemia, 
87.5% of them aged 20-50 
years 

24-hours dietary 
recall 

Average intake for 
males was 108g/d of 
protein (18.1% of total 
energy). 
Average intake for 
females was 9 1.2g/d of 
protein (16.6% of total 
energy). 

Males: mean intakes 
74.2g/d 
females: mean intakes 
65.6g/d 

Male mean intakes 
10.3g/d 
female  me^ intakes 
9.6 g/d 

Males mean intake 15.3 
Mg/d 

Females mean intake 12.9 
Mg/d 

daily mean servings of 
water was 4.2 1 glasses 

females aged 20 to 50 
years had lower intake 
levels than the U S  RDA 
(12.8 Mg/d) 



Vitamin D 

Calcium 

Sodium 

Subjects response 
rate. 

Total subjects 
Female 
Male 

Food habits 

Physical activity 

sedentary lifestyle 

light activities 

moderate activities 

heavy activities 

exceptional activities 

Food kequency 
Questionnaire 

Both males and females mean 
intake of daily 3 se~vi~lgsjd.  
However, Urban subjects 
consumed fish twice as  
frequently as Bedouin subjects, 
the mean intake was 0.6/d and 
0.25/d, respectively. 
Young female age 20-24 years 
consumed less servings 2.8/d of 
calcium than others. 
Both males and females mean 
intake of dairy 3 servings/d. 
However, Urban subjects 
consumed fish twice as 
frequently as  Bedouin subjects, 
the mean intake was 0.6/d and 
0.25/d, respectively. 
Females subjects preferred to 
adde salt to food after cooked 
more than males (see table 4.17) 

81.8% 
56.6% 
43.4% 

(1 0.4%) subjects were on special 
diets. 
There was significant correlation 
between gender and special diets 
(P=O.O11) 

17.3% of all subjects (65.9% 
of them female). 

33.9% of all subjects (59% of 
them female). 

45.7% of all subjects. 

2.2% of all subjects. 

0.8% of all subjects (all male). 

24-Hours Dietary 
Recall 

Males: mean intake 3.7pg/d 
Females: nlem intake 3.8pgjd 

Females aged 20-24 years 
consumed less calcium, they 
fell to 79.2 % of the RDA 

Males consumed sodium more 
than seven times 737.9 % of 
the US RDA and females more 
than five times 586.5% of the 
us RDA. 

(12.2%) subjects were on 
special diets. 
There was significant 
correlation between gender and 
special diets (P=0.003) 

18.8% of all subjects (59.7% 
of them female). 

42.6% of all subjects 
(70.6% of them female). 

43.5% of all subjects. 

3.7% of all subjects. 

0.5% of all subjects (all 
male) 



8.8- Gulf War Effects. 

The results of this section represent unusual circumstances, during 

wartime in Kuwait. This research has attempted to describe the 

Kuwaiti food system and related nutrition and health issues. Subject 

response rates were satisfactory even though the questionnaires were 

distributed through networks (snowball sample). Participation rates 

differed between the locations of distribution of the questionnaire, 

Diwaniya (64%) and university/college (88%). The higher response 

rate for surveys distributed through university/college could have 

been due to the frequent meetings between teachers and students who 

delivered the questionnaires to subjects. Students also facilitated the 

return of questionnaires to the pick-up site. This faciliation was likely 

not to have occurred with questionnaires distributed via Diwaniyas. 

Snowball sampling does not eliminate potential bias between 

responders and non-responders. 

Most of the subjects were from Hawaly followed by Al-assema, Al 

Ahmadi, Mubarak Al-Kabber, Aljahra, and Alfarwania, which reflects 

the fact that the majority of people who stayed in Kuwait during the 

occupation were from Hawaly and Al-assema. 

Food in general was available during the period of the occupation, but 

not all food groups were readily available. In addition, variety of food 

was poor, and not all food was of good quality. If the occupation had 

lasted more than seven months, the situation would undoubtedly 

have deteriorated. At the end of the occupation the shelf life of most 

products had expired or were close to expiry. 

Serious food difficulties were experienced in Kuwait, reflecting the 

escalation of the occupation. Even in Iraq itself the FA0 food balance 

sheet data for (1996) shows a sharp fall after 1990. Iraq also faced 

difficulties in providing its population with food and medicine, until 



the Security Council introduced the Oil for Food program. Also, it was 

impossible to deliver the foodstuffs and medicines which were 

excluded in Resolution 661 for Humanitarian Purposes to Kuwait 

during the occupation and war due to discriminatory food 

distribution; most food at that time went to Iraq or to the army. 

Respondents indicated that the amount of food was a more important 

consideration than food quality during the occupation. This is 

consistent with studies on food security during war (Fieldhouse 1995), 

and the general premise of a hierarchy of needs proposed by Maslow 

(1 970). 

Rice was found to be the most available food with the highest food 

quality during the period of occupation. Indeed, rice played a major 

role as a strategic stable food item to maintain food security at that 

time, followed by bread and canned food. This finding supports the 

view that dry and canned foods are useful forms of food under long 

term siege condition, in contrast to milk, milk products, fruits, baby 

formula, beverages, and fish which were less available, and of far 

lower quality. It is probable that the lack of fish reported was due to 

Kuwaiti fisherman being banned from fishing during the occupation. 

The fish market also was affected directly due to laying of millions of 

Iraqi landmines along Kuwaiti beaches (Ministry of Defence 1997). A 

further reason could be due to distraction of ships, and ports, as 

reported by Alyousifi ( 1999). 

War invariably has serious economic consequences for affected 

countries. The data from this study showed that as a direct effect of 

the occupation, food prices increased dramatically. This is a usual 

phenomenon during wartime when sanctions, food shortages, inflation, 

lack of cash poor, or poor transportation often occur (Hammanod 

195 1). Dreze and Gazdar (1 992) reported that consumer prices in Iraq 

rose to 1,500 - 2,00096 after the Kuwaiti invasion until August (1 99 1). 



Also Kuwait's income dropped suddenly from one of the highest 

incomes per capital in the world, with 47.7% of subjects reporting 

they had no income during the period of occupation and could only 

buy food with their savings or when they sold capital items. It is 

understandable that in such a situations people carefully balance the 

need for food and possible risks could be taken to offer food security 

to themselves and to their families. 

The other important concern is that the Kuwaiti resistance effort 

contributed significantly by delivering food, money, and shelter to 

maintain food security. This was done with three main aims. First, to 

offer food to Kuwaitis and non-Kuwaitis to combat hunger and to 

encourage them to remain safely in Kuwait during the occupation. 

About half (55.1%) of the subjects reported having been supported 

either by money or food from this group. Easton and Turner (1991) 

reported that three quarters received direct help from the Kuwaiti 

resistance effort. The second aim was to use food as a form of 

resistance weapon against the invaders by creating independence 

from Iraqi employment and boycotting jobs, as discussed previously 

by Khalifaouh (1994). Hence, only 4.6% of subjects worked during the 

occupation. Third, to manage available food and public health 

properly, the resistance effort managed health services during the 

occupation. This indicates the usefulness for communities facing 

similar circumstances or critical situations to form health committees 

to manage the food and health system during a critical time. 

The Kuwaiti resistance effort realised the importance of the 

cooperative associations, which dominated the food industry in 

Kuwait, with approximately 40 cooperatives and 600 branches in 

Kuwaiti cities (Baroon 1993). Cooperatives are the main link between 

food importation companies and consumers, and contribute around 

80% of food consumed in Kuwait ( Albeajan 1995). 



The food markets which were open most frequently were the 

cooperative societies which remained open during the occupation to 

provide food for the Kuwaiti popl~lation. Meanwhile, fish markets were 

the most likely markets to be closed at that time. This finding is 

supported by Almokhlef (1995) who reported that five of the 

cooperative association managers and employees were killed and nine 

were held hostage and tortured during the invasion. 

The operation of a black market and inflation were investigated in this 

research. According to respondents, the black market began operating 

at the last three months of the occupation. It is likely that the high 

percentage of black market dealing during the occupation was a very 

good indicator of either food shortages during the occupation or 

possibly money shortages to buy from the food market. 

Moreover, the absence of law and order during the occupation was the 

primary reason that encouraged the food black market to emerge. As 

mentioned in the literature, dealing on the black market was 

punishable by death. The danger of black market dealing made it 

extremely dangerous for Kuwaitis to purchase food to keep their food 

supplies adequate. Some of them even went to Baghdad searching for 

food stocks. 

During the seven month occupation, people depended mostly on 

stored food which was available before the occupation in ambient 

storage, cold storage and cooperative society warehousing. Notably, 

Kuwait strategic government policy stipulated that six months of food 

reserves be stored as a contingency in the event of a food supply crisis. 

According 'to the Ministry of Planning in (1995) the amount of stored 

food in 1990 was calculated on the basis of supplying 2,142,600 

people. However, during the occupation more than 750,000 foreign 

labourers fled the country (Al-brahem et al. 1995) and the citizen who 

remained during the occupation were estimated at 210,000 people. 



This ten-fold overestimate probably facilitated food access and 

distribution. 

Throughout occupation, home gardens and domestic animals 

contributed signsicantly (P=0.0 I), and (p=0.00 1) , respectively to food 

supply, in response to shortage of food and livestock production. 

In this study, the impact of the occupation on the food system and 

food habits and trends were determined by asking subjects directly 

whether their food trends had been affected or changed during the 

occupation. Subjects were also asked if they reduced meal numbers 

and size during the day, and if they kept leftover food to reuse it later 

on in the day or the next day. The results showed the majority of 

subjects had changed their food habits and dietary trends, not by 

reducing the meal number and size, but by food type and managing 

leftovers. Kamal and Martinez (1984) reported that 78 % of Kuwaitis 

did not save leftover food to be consumed for the next meal. 

During occupation, there was a significant increase (P=0.01) in the 

use of leftover food for subsequent meals. National disasters and war 

have had a very strong impact on food consumption change, as has 

been shown in Iraq, and Somalia (Miladi 1998). 

As the results illustrated, the quality of public health services and 

health care, the immunization service, social care services, and public 

sanitation were negatively affected by the occupation. Sanitation is 

very important for any community for the prevention and elimination 

of life-threatening diseases such as typhoid, cholera, and chicken pox. 

More people die from diseases as a result of poor sanitation during 

wars than from the war itself (Roberts 2001). In Kuwait, volunteers 

helped to remove the accumulating garbage frequently, but if the 

occupation had been extended for more than seven months then the 

result would have been much worse. The environment in Kuwait, as 



well as  the sanitation, were described by western hostages as 

unhealthy and poor (Easton and Turner 199 1). 

In addition, the adoption of a new lifestyle resulted in significant 

increases in body weight with a total of 32.2% of the present study 

subjects reported losing weight due to unbalanced meals and stress, 

and 11.5% of subjects reported gaining weight. Subjects who lost and 

gained weight were more likely females. This study subjects were 

affected less than the western citizens who were hostages in Kuwait, 

83% of whom reported losing weight (Easton and Turner 199 1). 

Anaemia and elevated blood pressure were the most commonly 

reported health problem among subjects. This was probably due to 

the pressure and the stress that subjects were under during wartime. 

A high population of females who were pregnant and delivered their 

babies at home, or in other places rather than hospital, was due to 

their fear of putting their families and themselves at risk because 

there were so many checkpoints or when the cities were under siege. 

Some of them believed they would not get the right service at the 

hospitals which were controlled and occupied by the army. During 

occupation, the breasffeeding rate decreased to approximately 2096, 

and mixed feeding increased around 15% compared to previous 

reports indicating 60.6% of Kuwaiti infants were breast-fed, 14% were 

bottle-fed and 25.4% received mixed feeding (Arnine et al. 1989). 

Surrogate breastfeeding (5.4% of babies) presents important issues 

since Islamic belief deems that children breastfed by the same woman 

are considered siblings, which has implications for marriage later on. 



9.0 CONCLUSIONS 

Perhaps the most obvious conclusion to be drawn from the findings of 

this study relates to the process of transition to a market economy. 

This has been one in which the Kuwaiti people have experienced 

substantial and significant changes in their dietary consumption. 

Food security and supply issues during the occupation in 1990 have 

also had a major impact on this study's results. 

The most common diet related diseases reported by subjects were 

obesity, diabetes, blood cholesterol, triglycerides and blood pressure, 

especially among subjects who were over the age of 40 years. Anaemia 

was commonly reported by younger-aged female subjects. 

Alternatively, osteomalicia was found mostly among females above the 

age of 33 years. Results indicate that 32.5% were overweight (grade 

one obesity), 33% had grade two obesity, and 5.3% had grade three 

obesity, making a total of 70.8 of the study population being above the 

acceptable weight range. Obesity represents a major public health 

issue in this study population. I t  appeared to be a combination of lack 

of physical exercise, cultural influences on eating behaviours and over 

consumption that were associated with this prevalence. More than 

half of the study group reported lifestyles ranging from sedentary and 

light activities and the remaining 45.7% reported moderate activity 

levels. 

Mean energy intake was 2206.6kcal (2376.3kcal for males and 

1975.8kcal for females). The proportions of energy derived from 

carbohydrate, fat and protein were 5296, 28.6% and 18.1%, 

respectively. 



In relation to rnicronutrients, all subject groups had higher daily mean 

intakes of vitamin C, Biz, niacin, calcium, sodium, potassium and 

phosphon~s than the US RDAs, with the exception of younger females 

aged between 20 to 24 years, who had mean daily intakes of calcium 

less than the US RDA. 

Notably, all subject groups had less than the daily recommended 

levels of folate, thiamine, riboflavin, copper, zinc, magnesium, 

manganese and water than US RDAs, with the exception of older 

male subjects who had a higher intake of B2 and younger female 

subjects who had intakes of riboflavin and vitamin B2 equivalent to 

the US RDA. 

As would be expected, high mean daily intakes of iron were found 

among male subjects across all age groups and in females aged 

between 51 and 65 years. While younger female subjects in the age 

group of 20-50 years had lower mean daily intakes of iron than the US 

RDA. 

The mean dietary fibre intake of the present study's subjects was 

inadequate at 9.9 grams per day, when compared to the WHO 

recommendation of 27 to 40 grams per day. 

The trend in food consumption patterns among this study's subjects 

have shown that the average number of servings consumed of meat, 

fruits and dairy products were within the servings range 

recommended by the dietary Guidelines for Americans, while mean 

daily vegetable intake exceeded the amount of servings recommended. 

Based on the Food Frequency Questionnaire, the most commonly 

consumed food items from the meat group were chicken, lamb, fish, in 

the grains and cereals group were rice and Arabic white bread. In the 

vegetables group, the most common foods were tomatoes, cucumber, 



lettuce, carrots and onions. The most commonly consumed fruits 

included oranges, bananas, apples and grapes. In the group made up 

of other fn~its,  these fnlits were all relatively close to each other in 

consumption levels. However, dates and olives were the most 

commonly consumed among the dried and preserved fruits. Dairy 

products with the highest levels of consumption were cheese, yoghurt 

and Laban (butter milk). Sweets consumption included baglawa, 

kunafa and chocolate. In the fats and oils group, vegetable oil had the 

highest consumption level and in the drinks and beverages group, tea 

and coffee were the most commonly consumed beverages. 

Socio-economic, demographic and cultural factors are major 

determinants of the nutrient intake status of this study group. Results 

indicated that older subjects consumed more frequently food from the 

vegetables, fruits and dairy products groups and less frequently foods 

from meat and soft drink groups than those from younger age groups. 

Males were found to consume more meat than females, while in 

relation to intake from other food groups, both genders were found to 

consume similar daily mean intakes from these groups. 

Subjects from different Governorates consumed almost the same 

frequency and amounts from the meat group, except for fish. The 

mean daily frequency of servings of vegetables, fruits and dairy 

products for subjects living in different governorates were within the 

recommended dietary guidelines for the USA. However, Al-Ahmadi 

residents consumed grains and cereals, vegetables, fruits, dairy 

products and sweets more frequently than subjects living in other 

governorates. It should be noted that participants mean daily water 

intake frequencies were found to be considerably less than 

international recommended. Hawaly and Mubark Al-Kaber residents 

had the lowest consumption of coffee and tea and Al-Assema residents 

consumed soft drinks least frequently. Al-Ahmadi and Al-Assema 

residents consumed the same daily mean frequency of servings of oils 



and fats, whereas Al-Farwaneia residents consumed oils and fats, and 

sweets the least frequently. 

Family background played a major role in the types of meat consumed. 

Governorates that are occupied by mostly Bedouins, consumed more 

lamb meat and chicken, whereas the other governorates that are 

occupied mostly by urban residents consumed double the amount of 

fish than Bedouins. 

In a society like Kuwait, where most people have independent incomes 

and poverty is low or non-existent, the income factor does not have 

that much effect on food consumption, except for fish and tea where 

higher consumption was associated with high income. 

Results indicated that the food habits of married and widowed 

subjects were healthier than single and divorced subjects, who 

consumed less vegetables, dairy products and fruits, and more soft 

drinks and tea. 

Also less educated, unemployed and retired subjects ate fruits and 

cereals and grains more frequently than educated subjects such as 

professionals, administrative workers and students. No differences in 

terms of daily mean senrings were found in the consumption of the 

meats group, vegetables, sweets, fats and oils, beverages and drinks 

among subjects with different educational levels and occupations, 

except students who reported higher daily frequencies of soft drink. 

Based in the FFQ and 24 hours Dietary Recall, most participants had 

no special diet. Of the 50 subjects who were adopting a weight 

reduction diet, most were females. More than 87% of subjects did not 

consume vitamin and mineral supplements. Large numbers of 

subjects reported a desire to add sugar to their cooked food or 

beverages, especially to tea. Regarding food setting and timing, 



Kuwaiti's older and married subjects were found to be more obliged to 

consume their food at home and on time compared to younger and 

single subjects. Approximately half of the participants consl~med their 

breakfast during the week in their home, while the rest of the subjects 

consumed their breakfast at their school or workplace. Around 76% of 

subjects consumed lunch at home every day. However, around 60% of 

participants tended to dine outside home at night at least once per 

week. 

Approximately 50% of the participants spent between 100- 199 KD per 

month on food. This result indicates that the majority of participants 

did their food shopping more frequently during the week. Around 

96 % of subjects usually bought their food from Cooperative Societies 

which dominate the food market in Kuwait. 

Household management of leftover food indicated that 65.9 % of 

subjects kept leftover food for only one day with the intention to reuse 

it. A total of 18.6 % of subjects reported serving it to others, whereas 

9.9% of subjects discarded their leftovers. 

Fried and boiled cooking methods were the most commonly preferred 

cooking methods reported by subjects. 

In relation to food security and supply during the 1990 Gulf war. If 

the occupation had continued for more than seven months, the 

outcomes in Kuwait would probably have been much worse, since 

most foods consumed in Kuwait is imported, and the food reserves 

would have been increasingly depleted. The finding that food reserves 

in Kuwait were able to sustain the occupied population for so long 

vindicates the importance of developing national strategies for training 

and education of the population in food production and preservation 

in times of adversity. Home food production emerged as an important 

strategy to maintain food security during the occupation. I t  could have 



played an even more substantial role had the population been better 

prepared in appropriate knowledge and skills. 

Over time, factors such as adverse climate and land limitation have 

discouraged home food production in Kuwait. Prior to the oil boom the 

majority of Kuwaitis had gardens, but people are no longer attached to 

their gardens and farms, because the public has not experienced a 

food shortage since the oil boom. This study results show that 

community knowledge of food production can enhance food security. 

A useful strategy might also include the provision of plant seeds 

suitable for small scale home gardens. Also, home storage of grains, 

wheat, dates, canned food, and dried food provided a useful buffer 

against household food insecurity during emergency situations. 

9.1- Recommendations. 

Modifications of the current Kuwaiti dietary patterns in relation to 

folate, fibre, B-6, thiamine B-1, riboflavin B2, copper, zinc, magnesium, 

and manganese are required. Higher intakes of iron and vitamin D for 

young females may be necessary for successful long-term health. 

Multiple causes of anaemia and Osteomalicia are usually caused by 

serious iron and vitamin D deficiencies in Kuwait. Or in encouraging 

this segment of subjects to use supplements of iron and Vitamin D in 

their diet. It is also important to encourage pregnant women to 

consume Folate and other nutrients that the Kuwaiti diet appears to 

be lacking. This would address the most critical deficiencies in the 

current Kuwaiti diet, and to avoid the natural consequences of 

nutrient deficiency, helping to ensure the adequate nutrition for this 

subpopulation. Fibre is an essential constituent of daily diets. Fibre 

intake should be increased by at least 50%. People require and need 

to be educated to moderate their sodium intakes, and males also need 

to be moderate in their iron intakes as well. 



Fortifying the diet with these nutrients will make a substantial 

contribution to overall intakes of many micronl~trients. This will help 

to reduce and eliminate the consequences and risks of nutrient 

deficiency, (Richardson, & Maeve 1997) and will also provide an 

overall dietary balance for this population. Also, people in Kuwait 

shoul increase their consumption of water. 

People should be encouraged to include more variety of cereals, and 

grains in their diet 

There are some behavioural and attitudinal changes that are needed, 

so that beneficial changes in lifestyle can effect an improvement in 

health and foster prevention from certain avoidable diseases. For 

example, Bedouin attitudes to fish and fish products must be changed, 

by enhancing peoples' awareness of the relationship between fish 

intake and health. 

The public should be provided with the information that could help 

them to store food effectively to maintain food safety over extended 

periods and to teach them how to preserve food. Governments could 

also provide people with seeds that produce high yielding crops that 

have greater resistance to bad weather, a lack of water and disease. 

Finally, the results of this study are intended to assist Kuwaiti 

Dietitians and other health professionals in understanding the current 

dietary patterns of Kuwaiti people more thoroughly. Such 

understanding may enhance the effectiveness of Dietitians in planning 

educational programs and in understanding the overall dietary 

patterns. This seems to be important to guide this development, along 

with developing national strategies for food security, supply and 

storage to face any critical situations. 



Further studies aiming to understand the patterns of eating 

behaviours among Kuwaiti's may help to counter the rising prevalence 

of obesity, diabetes, iron deficiency, osteomalicia and blood pressl~re 

in the Kuwaiti population. 



Appendices 



Appendix. 1 

All the information that you provide is confidential. It will be presented statistically 
only in this st-t~dy. 

Food frequency questionnaire 
Today's Date.. .I.. .I2001 

1-Date of birth 

2- Place of residency 

3- Gender: 0 Male 0 Female 

4- To what type of family do you belong ? 
0 Urban Family 

0 Bedouin Family 

5- Marital status. 
0 Never married. 
0 Now married. 
0 Divorced. 
0 Widowed. 

6- Do you have children? 0 No a Yes How many ?------------- 

7- How many family members live with you in the same house.? . . . . . . . . . . . ... 

8- Please indicate your monthly income. 
0 0 to 200 KD. 0 601 to 800 KD. 
0 201 to400 KD. 0 802 to 1000KD. 
0 401 to 600KD. 0 Above 1001 KD. 

9- How many years of schooling (education) have you completed? 
0 Never attended school. 
0 Primary school. 
0 Some high school. 
Cl High school completed. 
0 Two years College ( Diploma). 

Bachelor degree. 
0 Master degree. 
0 Other education. . Please specify. 



10- Which of the following best describe your occupational status(The exact job may not 
be listed. But tick the one come closet)? 
0 Professional. technical or related worker (architect, chemist, engineer, doctor, lawyer, 

nurse, teacher, etc.. ..) 

Administrative, executive or manageriai worker. 
0 Member of the armed service 
0 Home duties 
0 Student. 
0 Retired. 
0 Jobless. 
0 Other specify 

1 I - Have you been told by a doctor or professional that you have any of the 
following?: 
0 High blood pressure. 0 High triglycerides. 
0 Diabetes 0 Cancer. 
0 High cholesterol. 0 Kidney disease 
0 Anemia due to iron deficiency. C] Stomach Ulcers. 
0 Osteomalicia (due to vitamin D deficiency). 0 Heart disease 
0 Others - please specify 

12- Tick one of the following to describe your usual diet 
ONO special diet. 
0 Vegetarian. 
0 Weight reduction diet. 
O ~ i a b e t i c  diet. 
O ~ a t  modified diet to lower blood fat. 
0Other special diet. Please specify 

13- Do you add salt to your food after it is cooked? 
0 Never. 
0 Rarely. 
0 Sometimes. 
0 Usually. 
0 Always. 

14- How many teaspoons of sugar do you usually add to your food or beverage? 
0 Nonelday . 
0 1-2 teaspoonslday. 
0 3-4 teaspoonsfday. 
0 5-6 teaspoonslday. 
0 7-8 teaspoonsfday. 
0 8 or more teaspoonsfday. 

15- What kind of fat do you usually use for cooking? 
0 Vegetable oil. 
0 Animal fat sources 
0 Margarine 
0 Real butter 
0 Vegetable shortening. 



16-1 eat my meals at the same times each day? 
0 Never. 0 Rarely. 0 Sometimes. 0 Almost always. 0 Always. 

17- Where do you usually have your breakfast? (you could answer more than one and circle 

I Home 

the number of times). For example, if you are eating all the week at your home circle number 7, or If 
you never have your breakfast at home circle 0 . 
Place of 
Eating 

18-Where do you usually have your lunch? (you could answer more than one and circle the 

How Often During The Week 
7fweek I 6fweek I Sfweek 1 4fweek I 3fweek / 2fweek I Ifweek I Ofweek 

School 

Work 
Restaurant 
Other 

19-Where do you usually have your dinner? (you could answer more than one and circle the 

20- How many times a week do you eat away from home? 
0 Once a week. 
0 Twice a week. 
0 Three times a week. 
0 Four times a week. 
0 Five times a week 
0 Six times a week 
0 Seven times a week. 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 



21 -How often do you take vitamins, minerals, or other dietary supplements? 
0 Daily 0 Occasionally 
0 Once a week. 0 Never. 

22- Which of the following best describes your life style? 
0 Sedentary lifestyle (Sit down most of the day and ride or drive whenever possible). 

0 Light activities.(moving around some of the time during working, teaching, and cooking, .... ) 

0 Moderate activities. (for example, waking, jogging, or doing any amount of exercise such as an hour for 
four or five time a week, or any physical work ) 

0 Heavy a~ t i~ i t i e~ . (~uch  physical activities for example Labour, carpenter, and Farmer, . . .. . . .. ) 
0 Exceptional activities(spend many hours a day in intense physical training) 

23- Are you engaging in any vigorous exercise which makes you breath harder? 
0 Never. 0 Rarely. 0 Sometimes. 0 Almost always. 0 Always. 

24- Which of the following sports do you participate in regularly? 

Type of 
Sport 

soccer 

swimming 

Netball 

Walking 

Jogging 

Running 

Going to 
Gym 

Frequency of exercise each week 

1 
per 
week 

0 0  

0  

0 0  

Length of each exercise each 
time 

15 
min 
utes 

0  

2 
per 
week 

0  

0 0 0 0  

0 0 0 0  

0 0 0 0  

30 
min 
utes 

0 0 0  

0  

0 0 0  

0 0 0  

3 
per 
week 

0 0  

0  

0 0  

1 
hour 

0  
----- 

----- 

4 
per 
week 

0  

1 112 
hour 

0  

,O 

0  

0 

0  

0  

0  

5 
per 
week 

0  

0 0 0 0 0 ~ 0 0 0 0  

0  

2 
hour 

0  

0 

0 

0 

0  

0 

0  

6 
per 
week 

0 0 0  

0  

0 0 0  

7 
per 
week 

0  

0 0  

0 0 ~ 0 0 0  

0 0 0 0 0 ~  



FOOD FXEQUENCY CHECKLIST 

How often do you eat the following foods? Please mark the appropriate answer as this 
will help me gain an understanding your regular eating habits. 

25-How many times a week do you eat the following foods? 

Type of Food 
How Often 

MEAT 

Never or less 
than once per 

month 

2-3x per 
mon 

I x  per 
man. 

Lamb 
Fish 
Beef (Steak, roasted, 
including sandwiches) 

Chicken (Chicken 

sandwich and Shawerma) 

Shrimp 
Liver 
Kidney 
Brains 
Heart 
Pizza (meat) 
Other meat 

Eggs 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

o o _ o  

I x  per 
week 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

GRAIN AND CEREAL(Breads) 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

2x per 
week 

Peanut 
Nuts 
Chickpeas 
Lentils 
Rice 
Whole wheat 
(burghal, smeed) 
Macaroni and pasta 

Arabic white bread 

Arabic brown bread 

Iranian bread 
Toast 
Other bread 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3-4x 
per 

week 

0 
pppp 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0-0- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5-6x 
Per 

week 

0 0 0 0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

rT- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 0 

I x 
per 
day 

0 
0 
0 
0 
0 
0 

0 0 0  
0 

0 0 0  
0 0 0  

2x+ 
per 
day 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
O 
0 
0 
0 
0 
0 
0 
0 
0 

l o o  
0 
0 
0 
0 
0 
0 

0 



How Often 
Type of Food Never or less 1x per 2-3x per 1 x per 2x per 3-4x 5-6x 1 x 2x+ 

than once per man. mon week week per Per per per 
month week week day day 

VEGETABLES 
Cucumbers 

Tomatoes 

Cauliflower 

Mullukhiya (jaw's 
Mallow) 
Grape vine leaves 

Carrots (raw or 
cooked) 
Lettuce 

Onion 

Potatoes (including 
French fried ) 

Chili 

Eggplant 

Okra 

Orange 
Banana 

Apple 
Grapes 
Other Fruits 

FRESH FRUITS 

0  
0  
0  

0  
pp 

0  

0  
0  
0  

0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  

0  
0  

0  
0  
0  

0  
0  
0  
0  

DRIED FRUITS 

0  
0  
0  

0  
0  

0  
0  
0  

0  
0  
0  
0  

0  
0  
0  

0  
0  

0  
0  
0  

0  
0  
0  
0  

0  
0  
0  
0  
0  

Dates 
Raisins 
Figs 
Olives 

0  
0  
0  

0  
r o  

0  
0  
0  

0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  

0  
0  
0  
0  

0  
0  
0  

0  
0  

0  
0  
0 

0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  

0  
0  
0  
0  

0  

0  
0  

0  
0  

0  
0  
0  

0  
0  
0  
0  
0 

0  
0  
0  
0  

0  
0  
0 
0  

0  
0 0 0  
0 0 0  

0  
0  

0  
0  

0 0 0  

0 0 0  
0  
0 
0  

0  
0  
0' 
0  
0 

0  
0  
0  
0  

0  

0  
0  

0  
0  

0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  

0  
0  
0  
0  
0  

0  
0  
0  
0  



How Often 
Type of Food Never or less 1 x per 2-3x per 1 x per 2x per 3-4x 5-6x I x 2x+ 

than once per man. mon week week per 
month 

Per Per Per 
week week day day 

DAIRY PRODUCT 
Skim or low fat milk 
Whole milk 
Yoghurt 
Laban 
Low fat laban 
Ice cream 
Chees 

Baglawa 
Kunaf 
Chocolate 
Other Sweets 

I Drink and Beverages 

Butter 
Adani Fat 
Vegetable oil 

SWEETS 

0  
0  
0  
0  
0  
0  
0  

FAT AND OIL 

0  
0  
0  
0  

0  
0  
0  

Soft drink 
Coffee 

Tea 

26-How many times do you usually do grocery shopping? 
0 Daily. 
C] Twice a week. 
C] Once a week. 
0 Once a month 

0  
0  
0  
0  
0  
0  
0  

0  
0  
0  
0  

I 

27- Where do you have your grocery shopping? 
At the local cooperative association. 

O Supermarket. 
0 Wholesalers. 
0 Other- specify 

0  
0  
0  

0 
0  
0  

Water 

0  
0  
0  
0  
0  
0  
0  

0  
0  
0  
0  

0  
0  
0  

0  
0  
0  

O 

0  
0  
0  
0  
0  
0  
0  

0  
0  
0  
0  

O 1 O 1 0101 O 1 O I O I  0  

0  
0 
0  

0  
0  
0  

0  
0  
0  
0  
0  
0  
0  

0  
0  
0  
0  

0  
0 
0  

0  
0  

0  
0  
0  
0  
0  
0  
0  

0  
0  
0  
0  

0  
0  
0  

0  
0  

0  
0  
0  

0  

0  

0  

0  
0 0 0  
0 0 0  

0  

0 0 0  
0 0 0  
0 0 0  

0  

0  

0  
0  
0  

0  
0  
0  

0 0 0  
0 0 0  
0 0 0  

0  

0  
0  
0 

0  

0 

0 0 0  
0 0 0  

0  



28- how much do you usually spend per month on your food? 
0 Less than 100 Kd. 
0 101 Kd to 200 Kd. 
0 201 Kd to 300 Kd. 
0 301 Kd to 400 Kd. 
0 401 Kd to 500 Kd. 
0 More than 501 Kd. 

29- What do you usually do with leftover food ? 
0 I keep it to reuse it for one day only. 
0 I keep it to reuse it for two days. 
0 I keep it to reuse it for three days. 
lJ I discard leftovers after each meal. 

30- How often do you eat food that is prepared by the following m e t h o d ~ ? ( ~ o ~  could 
answer more than one or all of them). 

Weekly Frequency of eating this type of cooking P 

3 1 - How many glasses of water do you usually drink daily ? 

0 1 2 3 4 5 4 7 8  >8-. 



Appendix. 2 

24 hours recall method from 12:OO Am to 11 :59 Pm yesterday. 
1 -Subject # 
2-Interviewer # 3-Today date I I . 
4-This person' s date of birth is I I 

......... 5- The person' s Weight.. Kg 6- The person' s 
............ Height Cm 

7-The person' s Waist circumference ...... Cm 8-The person' s Hip circumference.. ... .Cm 

9-Sex I Male 1 Female 
10-Interviewing day.. ...................... I I -Interviewing month.. ............................. 
12-How many glasses of water did you drink yesterday.? classes 
13-Would you say the amount of food and drink you had yesterday was. 

I Less than usual ] Usual 1 More than usual for this day of the week 
14-If less or more than usual: which one of the following reasons best describes why 
it was different? 

15-Are you on a special diet? 1 1  
16-(If yes) ask her or him what type of special diet are you on? 

I Low calories/weight loss diet I Low salt diet I Low sugar/sugar free diet 

Sick or ill 
Too little time or too busy 

I I 

........................... Low fatfcholesterol diet I Diabetic diet I Other diet describes 

17- Do you consider yourself to be a vegetarian? I yes  I No 
18-How often. if at all. do vou take anv vitamin or mineral s u ~ ~ l e m e n t ?  

Fasting 
Dieting 

1 1-2 timeslwk 1 3-4timeslwk I 5-6timeslwk I Every day I Not at all 
19- Were the description of foods1 beverages consumed yesterday difficult for 

Travelling I On holiday 
Other reason? Describe.. ................. 

the respondent to answer? I yes  I NO 

............................................ 20- What were the reasonsfor thisdifficulty?. 
21- Were the a mounts of foods1 beverages consumed yesterday difficult for the 
respondent to answer? 

22- What were the reasons for this difficulty?. ............................................. 

Yes No 

23- Which of the following best describes your life style? 

24- How many years of schooling (education) have you completed? 

Moderate activities. Sedentary lifestyle 

Never attended school 
Two years College (Diploma) 

Light activities 
Heavv activities 

Primary school 
Bachelor degree 

Exce~tional activities 

Some high school 
Master degree 

High school completed. 
Other education 



24 Hour Dietary Recall Answer Sheet 
Use a new line for each item 

# 

Q.l 

Time 

Q.2 

What 

A P 

Q . 3  

place 

Q.4 

Name 

of 

Food 

6. 

Q. 5 

Complete Description 

Q.6 

Quantity 

Consumed 

Q.7  

How 

Easti 

Mated 



Complete Description 

Adopted and developed from 1987-88 nationwide food Consumption survey 24-Hour recall 
Form (Lee, Robert D.1996) 



Instructions for each eating / drinking occasion 
Now think about all of the food and beverages you had 
Yesterday, that is beginning after 12:OO AM (midnight). 

1 PIME/WHEN/ 
Starting with the (first/next) time you ate or 
Drank Something yesterday, at about what time did 
you begin eating Or drinking this? 

Would you call this eating or drinking occasion: 
Inter A number in Col. Q.2 

1- Breakfast 4-Five clock tea 
2- Brunch 5 -dinner 
3-  Lunch 6-snack/beverage 

Where did you have this food and beverage? 
1- Home. 5- Vending machine 
2- Restaurant. 6- Store. 
3- Cafeteria. 7- at someone else' s home. 
4- School. 8- work 

9-Diwaniyah. 

WT FOOD/DRINKS?/ 
What did you have to eat or drink on this occasion? 
What Else? (Record one item to a line in COL. Q.4 
Bread and Butter go on two lines). Brand name 
identification must be Included 

Describe each item further and with more details. 
Methods of preparation, recipe ingredient, fat 
added, salt Added, and sugar added, or salad 
addressing. 

How much of each item did you actually eat or 
drink? 

Enter a number in col.Q.7 to indicate how quantity 
in Q.6 was estimated. For example 

1-Measuring cup used. 5-Amount reported from 
actual package weight. 

2-Measuring spoon used. 6-Other(describe in 
COL.Q.7. 

3-Ruler used. 7-No measuring aids used. 
4-Household cup, bowel, and glass measured. 



Appendix. 3 

All the information that you provide is confidential. It will be presented statistically 
only in this study. 

Food and nutrition questionnaire 
Today's Date.. .I.. .I2001 

1 -Place of residency . 2- Gender 0 Male 0 Female 

3-Governmental residency 
0 Alassema 0 Mubarak Al-kabeer 
0 Hawaly 0 Al-jahra 
0 Al- Farwaneia 0 Al-Ahmadi 

4-Age group. 
0 25 Yrs to 34 Yrs. 
0 35 yrs to 44 yrs. 
0 45 yrs to 54 yrs. 
0 55 yrs to 64 yrs. 

5- What was your Marital status during the invasion.? 
0 Single. 0 Married. 0 Divorced. 0 Widowed. 

6- How long did you stay in Kuwait during the occupation period? 
0 One month. 0 Five months. 
0 Two months. 0 Six months. 
0 Three months. 0 Whole the period of invasion. 
0 Four months. 

7- Please estimate your monthly income before the invasion. 
0 Less than 100 KD. 0 400-599 KD. 0 Above 1000KD. 
0 100 to 199 KD. 0 600to 799KD. 
0 200to 399KD. 0 800to 999 KD. 

8- Please estimate your monthly income during the invasion. 
0 Less than 100 KD. 0 400-599 KD. 0 Above 1000KD. 
0 100 to 199 KD. [3 600to 799KD. 0 No Income 
0 200to 399KD. 0 800to 999 KD. 

9-were you able to access to your bank account during the invasion? 
0 .Never. 0 Rarely. 0 Sometimes. 0 usually. 0 Always. 

10- If you were not able to access to your bank account. How did you get money to 
pay for your food? (You Could answer more than one) 
0 I saved some money before the invasion 
0 I got assistant from the government 
0 I sold some of my belong 
t] I got assistant from the Cooperative association 
CI I worked during the invasion. 
0 My neighbors assisted me 



11- Were you held hostage by the Iraqi army during the invasion 
[3 N o  0 Yes if yes for how long did you stay in the prison , and 

................................................. described the type of food provided to you.. 

Indicate your level of experience with food during the invasion against the 
following scale from Never to Always 

Questions 

12- I reduced the size of my meals due to the food TYPE 
13-1 skipped some of my meals because of food shortage. 

14- 1 skipped some of my meals because I had no enough 
money. 

Never 

0  
0  
0  

15-1 asked my neighbours to have some food during the 
invasion. 

16-1 received some food from my neighbours during the 
invasion. 

0 0 

17-1 got drinking water shortage due to the lack of water 
during the invasion. 

18-1 had to discard some of my food during the 
period of invasion because it was spoiled. 

19-1 suffered from the symptoms of food borne illness due 
to food contaminated during the invasion. (symptoms 

Rarely 

0  
0  

0 

0 0  

vomiting, diarrhea, nausea, fever, headache, and abdominal cramps .. ..) 

20-1 kept leftover food to reuse it for the next meal. 

Indicate your level of agreement or  disagree 

0  

0 0 0  

0  

0  

0  

21-1 kept leftover food for few days during the invasion. 

22- Before and after the invasion, I usually keep leftover 
food to reuse it for the next meal or for few days? 

23-Were you need to see a doctor but didn't during the 
invasion? 

24-During the invasion did you take vitamins, minerals, 
or other dietary supplements? 

Questions 

Some 
times 

0  
0  
0 

0 

25- Food quantity was more important for me 
than food quality at that time? 

0  

0  

0  

0  

- 
0 

0  

0  

0  

26- My food consumption pattern change 

Usually 

0  
0  

0  

0  

- 
0 

during the invasion ? 

Always 

0  
0  

0  

0  

0  

0 

0  

0 

0 

27- The variety of my food during the 
occuwation weriod was good. 

0 

lent  with the following statement 
Strongly I Agree I Uncertain 1 Disagree I Strongly 

0 0 0  

0  

0  

0 - 
0 

0  

0  

0 

- 
0 

0  

0 0 0  

0 0 0  

agree 

0 

0  

I disagree. 
I I I I 



28- Did you cultivate some vegetables in your home garden so you could have fresh 
food? 0 No. 0 Yes. If yes what type of 

vegetables. 

29-Before the invasion, did you cultivate some vegetables in your home garden? 
0 Yes. 0 No. 

30- Did you raise any domestic animals in your house to for milk, meat, or eggs? 
0 Yes. 0 No. 
if yes what type of animals ,and-- 

3 1 -Before the invasion did you raise any domestic animals in your house? 
0 Yes. 0 No. 

How would you describe the public services that offered to you through the 
invasion 

Public Services 1 Excelle 1 Very good 1 Good 1 Poor ( Very Poor I 

37-Garbage generated daily during the occupation was collected. 
a Once a week 0 Every Day 
0 Twice a week. 0 Once every two weeks 
0 Three time a week. 0 Once every three weeks 
0 Four time a week. 0 Once every month 
0 Five time a week. 0 Never been collected 
0 six time a week. 

38-Which kind of heat resource methods did you use in order to cook 
during the invasion? 
0 Electric sources. 
0 Gas fuel. 
0 Wood fire fuel. 
0 Other- specify 



40-When did the market run out of food during the occupation? 
0 First month. 
0 Second month. 
0 Third month. 
0 Fourth month. 
CJ Fifth month. 
0 Sixth month. 
0 Seventh month. 
0 Food was available all the period of invasion. 

41- How often did you go food shopping during the invasion? 
0 Daily. 
0 Once a week. 
0 Twice a week. 
a Once every two week 
0 Once every three weeks 
0 Once a month. 

39- Describe 
Food group 

Meat 
Fish 
Poultry 

Eggs 
Vegetable 
Fruits 
Dates 
Milk 
Milk 
products 
Baby 
formula 
Rice 
Bread 

the invasion . 

Caned food 
Fat and Oil 
Drink and 
Beverage 

the food availability and quality during 

Excellen 
t 

0  
0  
0 

0  
0  
1 0  
10 
1 0  

0  

1 0  

1 0  
$ 0  

0  
0  
0  

Food 
Good 

0  
0  
0  
0  
0  
0  
0  
0  
0  

0  

0  
0  

Highly 
Available 

0  
0  
0  
0  
0  
0  
0  
0  
0  

0  

0  
0  

availability 
Borde 
rline 

0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

0 0  

0 0 0  

Food 
Mildly 
Availab 
le 

0  
0 0 0  
0 0 0  
0 0 0  

quality 
Only 
fair 

0  
0  
0  

0  
0  
0 

0  

Mildly 
Unavail 
able 

0  
0  
0 
0  
0  
0  
0 
0  
0  

0  

0 . 0  

Highly 
Unavailab 
le 

0  
0  
0  
0  
0  
0  
0 
0  
0  

0  

0 
0  

Poor 

0  
0  
0  

0 0 0  
0  
0  
0  

0 0 0  
0  

0 0 0  

0 0 0  
0 1 0  

Teni 
ble 

0 -  
0 -  
0  

0 -  
0 .  
0 ~ .  

0  

0  
0  
0  
0 

0  
0  

0  

1 0  
1 0  

0  

0 0 0  
0 0 0  

0 0 0  



42- Which of the following food suppliers were closed, opened or opened sometimes 
during the occupation period? 
0 Grocery stores. 0 Closed. 0 Opened. 0 Open sometimes. 
0 Cooperative association. 0 Closed. 0 Opened. 0 Open sometimes. 
0 Supermarkets. 0 Closed. 0 Opened. 0 Open sometimes. 
0 Wholesale suppliers. 0 Closed. 0 Opened. 0 Open sometimes. 
0 Fish market. 0 Closed. 0 Opened. 0 Open sometimes. 
0 Vegetables and fruits market. 0 Closed. 0 Opened. 0 Open sometimes. 

43- If all of the above food suppliers were closed, did you get your food from the 
black market? 0 Yes. 0 No. 

44- Which of the following best describes food prices during the occupation? 
0 Highly increased. 
0 Mildly increased. 
0 Did not change. 
0 Mildly decreased. 
0 Highly decreased. 

45- Which of the following sports do you participate in regularly before the invasion? 
0 Soccer 0 Walking 0 None 
0 Swimming 0 Jogging 0 Other sports 
0 Netball 0 Running. 

46- How would you describe the affect of the invasion on your normal exercise habit? 
0 Very Big 
0 Big 
0 Moderate. 
0 Little. 
0 Very Little. 

47- Which of the following best describes your life style? 
0 Sedentary lifestyle (Sit down most of the day and ride or drive whenever possible). 

0 Light activities. (moving around some of the time during working, teaching, and cooking,. . .. ) 
0 Moderate activities. (for example, waking, jogging, or doing any amount of exercise such as an 

hour for four or five time a week, or any physical work ) 
0 Heavy activities. (Much physical activities for example Labour, carpenter, and Farmer, . . . . . . .. 1 
0 Exceptional activities (Spend many hours a day in intense physical training). 



48-Did you notice or were you told by a doctor or professional that you had one or 
more of the following during the invasion and which you had never had before? 
0 High blood pressure. 

Diabetes. 
0 Heart diseases. 
0 Cancer. 
0 Kidney disease 
0 Anemia due to Iron deficiency. 
0 Osteomalicia due tovitamins D deficiency. 
0 Stomach Ulcers. 
0 Some weight gained around Kg. 
0 Some weight lost around Kg- 
0 Others - please specify 
0 None 

The following questions for female only 
49-If you were pregnant and gave birth during the invasion, where did you deliver 

your baby? 
0 At the Hospital 
0 At home 
0 Other, specify 

50-How did you feed your infant? 
0 Bottle milk feeding. 
0 Mother Breast feeding. 
0 Both bottle milk feeding and mother breast feeding. 
0 Surrogate ,or hired substitute Wet nurse. (did you send your baby to another lady who was willing 

To breast feed your baby instead of you) 
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