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The following quote from the Ngoni people, a dispersed ethnic group living in 

east-central Africa, captures the essence of this dissertation: 

 

 

The Ngoni themselves say that the change of the diet is the chief cause 

of their smaller stature today and the prevalence of various illnesses.  The diet, 

by their own account, is much less varied than formerly, and much less meat 

and milk are consumed.   

The knowledge of how to prepare (the special dishes) is passing as the 

older women die……The old Ngoni dishes, which were of considerable dietetic 

value, are unknown to the modern mission-trained girls who hanker after wheat 

flour and sugar which they have seen and used in missionaries‟ houses, and 

which can only be bought for money in the stores. 

 

 

Read M. Native standards of living and African 

culture change. Africa. 1938; 11(Suppl. 3):1-64. 
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INTRODUCTION AND OBJECTIVES 

 The purpose of this Doctor of Natural Sciences (Dr. rer. nat.) project was 

to investigate the health-related importance of traditional African food habits, 

and advance awareness of the richness of the African food culture.  A 

diversified, traditional diet may be of utmost importance in alleviating current 

non-communicable disease (NCD) epidemics throughout Africa.  Recent NCD 

epidemics (i.e. diabetes, hypertension, obesity, and cardiovascular disease) 

appear to be the result of a nutrition transition whereby traditional food habits 

have been progressively replaced by a globalized food culture.  

 The Doctor of Natural Sciences (Dr. rer. nat.) project culminated in the 

development of an online collection (web site) (Available at: 

http://www.healthyeatingclub.com/Africa/) by Magistra Verena Raschke (V.R), 

which now serves as an important research and educational tool for nutritional 

scientists and the general public interested in investigating traditional African 

food habits.  The online collection was based upon a unique and precious set of 

studies obtained through the activities of the Max-Planck Nutrition Research 

Unit, formerly located in Bumbuli, Tanzania.  These studies, conducted from the 

1930s to 1960s, provide the first empirical evidence of traditional food habits 

collected from East Africa, including the countries of Tanzania, Kenya, and 

Uganda.  The official caretaker of these studies, Professor Ulrich Oltersdorf, 

who was also involved in some of the research at the Max-Planck Nutrition 

Research Unit, graciously made the studies available for the purpose of 

contributing significantly to the development of an online collection.  We have 

therefore entitled this series of studies the Oltersdorf Collection.   

 The rationale for the development of the online collection of traditional 

African foods and food habits was based on:  (1) a systematic online search, 

performed to assess current gaps in online collections, and (2) a questionnaire, 

administered to opinion leaders in the nutritional sciences at the 18th 

International Congress on Nutrition (ICN) in Durban, South Africa, in September 

http://www.healthyeatingclub.com/Africa/


  

 

2 

2005.  This investigation is presented in Chapter 1: The Need for an Online 

Collection of Traditional African Food Habits, published in the African Journal of 

Food Agricultural Nutrition and Development (AJFAND), 2007 (in press). 

 A systematic review of the Oltersdorf Collection was conducted to extract 

and collate pertinent data for the online collection.  This investigation is 

presented in Chapter 2: Content of a Novel Online Collection of Traditional East 

African Food Habits (1930s - 1960s):  Data Collected by the Max-Planck 

Nutrition Research Unit, Bumbuli, Tanzania, published in the Asia Pacific Journal 

of Clinical Nutrition (APJCN), 2007 (in press).  This review provided reason to 

believe that a healthy, diversified traditional diet may have been possible for 

the indigenous people of East Africa during this period.  

To support the contention that traditional African food habits are 

associated with significant health benefits, a systematic review of the Oltersdorf 

Collection was undertaken to investigate relationships between dietary intake 

and health status indices within specific cohorts in East Africa (i.e. Tanzania, 

Kenya and Uganda) from the 1930s to 1960s.  This investigation is presented in 

Chapter 3: Investigation of the Dietary Intake and Health Status in East Africa 

in the 1960s: A Systematic Review of the Historic Oltersdorf Collection, 

submitted to Ecology of Food and Nutrition, November 2006.  The review 

revealed that while non-communicable diseases (NCDs) were not prevalent, 

there was substantial reporting of malnutrition-related and infectious diseases 

among many cohorts due to a simplified, monotonous diet during this period. 

The findings of the systematic review in Chapter 3 led to the 

investigation of factors which may have been responsible for the dietary 

simplification in East Africa during the 1960s.  Chapter 4, Colonial and 

Neocolonial Forces and the Eradication of Traditional Food Habits in East Africa: 

Historical Perspective on the Nutrition Transition, submitted to Public Health 

Nutrition; November 2006, reveals factors which have underpinned the nutrition 

transition in the countries of East Africa (i.e. Kenya, Uganda and Tanzania) 

from early colonization to the current, oppressive political-economic structure.  

Although the nutrition transition has affected much of East Africa today, 
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there remain some cohorts which still consume a traditional diet.  A systematic 

review of recent empirical investigations was therefore performed to determine 

if adherence to a traditional East African diet was associated with better 

markers of health status, including a lower NCD risk factor profile, versus 

adherence to a non-traditional diet.  This investigation is presented in Chapter 

5, Is the Non-Communicable Disease Epidemic in East Africa being caused by a 

Loss of Traditional Food Habits?  The studies reviewed provide some support 

for the health-related benefits of a traditional diet.  However, further research is 

likely required to conclusively demonstrate the association between traditional 

East African food habits, health status and longevity.   

The purpose of Chapter 6, Utilization and Future Applications for an 

Online Collection of Traditional African Food Habits, was to evaluate the overall 

utilization of the online collection over the first 31 weeks, and to discuss its 

potential future applications.  Overall, visits to the online collection increased by 

17%, from week 1 to week 31.  On average, our web site accounted for 2958 

visits per week.  The results suggest that our online collection is increasing in 

popularity (by 17%), and is frequently accessed for various topics and PDF files.  

It can be hypothesized that our online collection can successfully contribute to 

the documentation, compilation, and dissemination of information pertaining to 

traditional African food habits.  The future development of the web site project 

will include the expansion of data availability of current and historical research 

data pertaining to traditional foods and food habits throughout all of Africa.  In 

addition, the web site may enhance the development of an online network of 

communication in and outside of Africa for the creation of targeted and relevant 

collaborative research projects. 

Layout of the thesis 

 This doctoral thesis is comprised of the introduction, explanation of 

definitions, 6 chapters, main discussion and summary.  The references (in the 

style of the Vancouver agreement: Journal of the American Medical Association) 

are quoted at the end of each particular section, to enable a qualitative 

presentation of the large amount of literature, included in this project.    
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DEFINITIONS 

 
Food habits 

Individuals and cultural groups structure dietary intake according to 

specific patterns.  These patterns include ordinary daily rounds of meals and 

snacks, as well as annual cycles of feasts and fast days which, in combination 

with individual foods, comprise food habits.1 

 
Indigenous food crops and food habits 

 A food crop or food habit whose natural home is known to be of a 

specific region (i.e. Tanzania, Zanzibar Island and Pemba Island, Kenya and/or 

Uganda, in the case of this thesis).2 

 
Traditional food crops and food habits 

 An indigenous or introduced species or food habit which, due to very 

long use, has become part of the culture of a community.2 

 
Community 

 A group of people living together in a specified area whose members 

have something in common.  In this thesis, the term can be used 

interchangeably with „ethnic group‟.2 

 

 

 

References 

1. Messer E. Mehtods for Studying Determinants of Food Intake. In: Pelto 

G, Pelto P, Messer E, eds. Research Methods in Nutritional Anthropology. 

Hong Kong: The United Nations University; 1989:1-201. 

2. Maundu P. The Status of Traditional Vegetable Utilization in Kenya. 

International Plant Genetics Resource Institute (IPGRI). Available at: 

http://www.ipgri.cgiar.org/publications/HTMLPublications/500/ch09.htm. 

http://www.ipgri.cgiar.org/publications/HTMLPublications/500/ch09.htm


  

 

5 

1.  NEED FOR AN ONLINE COLLECTION OF TRADITIONAL 
AFRICAN FOOD HABITS 

 
1.1. Background and objectives for the rationale to develop an online 

collection of traditional African food habits 

The Global Burden of Disease study1 noted that deaths due to non-

communicable diseases (NCDs) have increased dramatically in sub-Saharan 

Africa, and will account for nearly 45% of deaths in the region by 2020.  Recent 

statistics from the World Health Organization revealed nearly 80% of deaths 

attributable to NCDs worldwide occur in developing countries.2  This statistic is 

notable in light of the obesity-diabetes epidemic occurring in developed 

countries. 

Numerous empirical and investigative reports have indicated that current 

NCD trends in Africa can, in many ways, be attributed to rapid socio-economic 

shifts created by an increasingly accelerated agenda for global hegemony 

fueled by western corporate and political interests.3-5  This agenda, typically 

identified as globalization or westernization, has been implicated in rapid 

urbanization rates, degradation of the environment, and virtual obliteration of 

the traditional culture of Africa,6-8  a continent considered by many to be the 

Cradle of Civilization.   

Amongst the difficulties facing the indigenous peoples of Africa today has 

been the deleterious shift from traditional food habits to processed and 

packaged food products of western-owned corporations.9, 10  Consumption of 

these food products results in elevated intake of saturated fat, trans-fatty acids 

and food preservatives, and reduced intake of dietary fibre, vital nutrients and 

phytochemicals when compared to basic dietary guidelines.11-13  This shift from 

traditional foods to westernized food products has been dubbed the nutrition 

transition, and has been directly implicated in the rise of type 2 diabetes, CVD, 

hypertension, obesity, cancer, and related NCDs throughout Africa.14-16  

Moreover, non-communicable, chronic diseases have not simply replaced 
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infectious and malnutrition-related diseases in Africa.  Rather, these vulnerable 

populations now experience a polarized and protracted double burden of 

disease, where the effects of the nutrition transition are added to the existing 

infectious disease burden.15, 16 

Food habits are amongst the oldest and deeply ingrained aspects of 

culture.  For example, historical evidence of African food habits dating back to 

the Stone Age has been found in Olorgesailie, Kenya, a historical site on the 

floor of the Great Rift Valley, approximately 70km south of Nairobi.  Over 5,000 

years ago hunter-gatherers, commonly called the ndorobo, occupied much of 

East Africa.  The ndorobo were assimilated by migrants and lost much of their 

cultural identity, including the loss of knowledge of their food habits.17  

Interestingly, Eaton and Konner18 investigated dietary shifts over several 

millennia in Africa and concluded that the hunting and gathering subsistence 

diet of paleolithic times was superior to the present-day diet largely based on 

processed and manufactured foods.  Throughout history external influences 

have brought about changes in African food habits, and this has perhaps never 

been more apparent than the present day.   

Food habits are based on traditions, but these traditions change with 

external influence.19  The faster people adopt new food patterns, the less likely 

traditional food knowledge will be passed on to the next generation.  In 

general, the loss of traditional food habits results in a decrease in culture-

specific food activities, a decrease in dietary diversity and, if history and current 

trends are of any indication, significant reductions in economic circumstances, 

health status, quality of life, and cultural integrity.20  

Clearly, there is a vital need to investigate and document knowledge of 

traditional African food habits.  This knowledge is necessary to gain an 

understanding of how traditional dietary patterns could potentially reverse 

current NCD trends and improve the health status of indigenous populations 

throughout Africa, and perhaps abroad.  Intensive exploration of traditional 

African food habits could provide insight into the vast and nutrient-rich diversity 

of foods available in various regions of this vast continent.12, 21 
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Historical, empirical evidence of the richness of traditional African food 

habits is currently coming to light.  Our research group, through Professor 

Ulrich Oltersdorf,22 recently gained access to a unique collection of data 

obtained through the activities of the Max-Planck Nutrition Research Unit, 

previously located in Bumbuli, Tanzania (formerly Tanganyika).  This valuable 

collection provides evidence of the traditional foods and food habits of various 

ethnic groups located throughout Kenya, Tanzania and Uganda from the 1930s 

to the 1960s.   The collection includes data pertaining to:  traditional foods, 

food taboos, food preparation practices, and agricultural practices, local 

markets, cooking methods, nutritional status in relation to dietary intake, and 

chemical composition of traditional foods and their health implications.  

This new evidence has the potential to trigger more thorough 

investigation of traditional African food habits today, and may precipitate the 

revelation of additional historical knowledge.  Moreover, this collection of 

studies may stimulate the collation of current, original research on traditional 

African food habits, especially that which is being conducted by indigenous 

Africans who are currently leading many important investigations.  For example, 

Imbumi et al.23 recently reported on the traditional African food habits of the 

Maasai tribe living in the southern parts of Kenya and the northern district of 

Tanzania, including traditional staple foods, food preparation practices, food 

taboos, and changes in dietary patterns over time.  At present, the historical 

dataset collected by the Max-Planck Nutrition Research Unit and additional 

historical and novel sources of information on traditional African food habits, 

has not been amalgamated and has not been made available for access by 

researchers and the public.  

We believe that there is currently a vital need to collect historical and 

current data on traditional African food habits and present this information via 

an innovative, online collection.  Raising awareness and inspiring investigation 

of traditional African food habits may be of significant cultural and health-

related importance for the indigenous people of Africa as well as the global 

population at large, given the current NCDs trends sweeping our planet and the 
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potential, positive health-related implications of the traditional African diet.  

Therefore, the objectives of the present investigation were: (1) to 

determine gaps in online collections contributing toward the advancement of 

knowledge of traditional African food habits, and (2) to determine if opinion 

leaders in the field of nutritional sciences were aware of the nutrition transition 

and the loss of food culture in Africa, and the potential importance and novelty 

of creating an online collection of traditional African food habits. 

 

1.2. Methods to investigate the need for an online collection of traditional 

African food habits 

1.2.1. Systematic review of online collections 

A systematic search was performed to determine if there was a gap in 

online collections focused on disseminating information related to traditional 

African food habits. 

 
Criteria for considering collections 

Databases and websites were included in the systematic review to 

determine whether they contained data or descriptions of traditional African 

food habits, including:  traditional staple foods, food balance sheets, dietary 

practices (e.g. preparation, cooking techniques, and flavoring), food taboos and 

customs, chemical composition of traditional African foods, and classification 

systems of individual foods (e.g. staple foods, green leafy vegetables, roots and 

tubers). 

 

Search method 

The review of online databases and websites was conducted between 

June 2005 and April 2006, and limited to the English language.  The search 

combined key words:  African food habits, Africa, traditional foods, indigenous 

foods, diets, crops, wild species, food culture, dietary practices, information 

networks, information systems, databanks, databases, libraries, and involved: 

(1) A systematic search of primary internet search engines:  Google, 
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Yahoo, and AltaVista;  

(2) A systematic search of computerized databases:  Web of science and 

Ovid; 

(3) A systematic search of site-specific engines of the following 

organizations: Food and Agriculture Organization of the United Nations (FAO), 

World Health Organization (WHO), International Food Policy Research Institute 

(IFPRI), International Plant Genetic Resources Institute (IPGRI), World 

Vegetable Center, Consultative Group on International Agricultural Research 

(CGIAR), International Center for Tropical Agriculture (CIAT), International 

Center for Agricultural Research in the Dry Areas (ICARDA), International Crop 

Research Institute for the Semi-Arid Tropics (ICRISAT), International Institute 

of Tropical Agriculture (IITA), International Service for National Agricultural 

Research (ISNAR) and the South African National Biodiversity Institute (SANBI).  

In addition, web sites, databases and articles retrieved were examined 

for further relevant links and references. 

 
1.2.2. Questionnaire administration at the 18th International Congress of 

Nutrition (ICN) 

A questionnaire was administered to opinion leaders in the nutritional 

sciences at the 18th ICN in Durban, South Africa, September 2005 (Appendix A). 

The purpose was:  (1) To determine if there was awareness of the importance 

of traditional African food habits within the context of the nutrition transition 

currently plaguing Africa, and (2) To determine if there was general support 

among this cohort for an online collection of traditional African food habits.  

The questionnaire mode included both open and closed format (Yes/No) 

questions, and was divided into three sections.  Section I included standard 

demographic questions.  Section II included questions on the nutrition 

transition, the loss of traditional food habits and related outcomes in Africa, 

which included a special subsection completed by indigenous African opinion 

leaders regarding past and present staple foods from their region of origin.  

Section III included questions regarding the importance of amalgamating and 
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providing data on traditional African food habits via an online collection.  

Participants were shown a sample of potential web pages displayed offline, 

using a laptop computer and the appropriate software (Explorer ProTM 

MetaProducts).  

The principal investigator distributed and collected all questionnaires.  

Primary responses from the three sections were analyzed using SPSS software 

for Windows, Release 11.0.0 (SPSS Inc, Chicago, Illinois). 

 

1.3. Results 

1.3.1. Systematic review of online collections on African food habits 

The systematic review of online collections on traditional African food 

habits resulted in nine collections being identified.  These included:  one food 

supply database and two food composition databases,24-26 two databases 

providing information on "wild" and semi-domesticated plants of tropical and 

subtropical drylands, including Africa,27, 28 two databases providing information 

on various crop species,29, 30 and two online-publication catalogue databases.31, 

32  The nine online databases with a focus on African food habits are described 

in Table 1. 
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Table 1:  The major online collections on African food habits. 

 
Database  
(time series) 

Available data related to 
African food habits 

AJOL31 
1998 - present  

Database of 230 African-published journals 

IPGRI-online publications 
catalogue/database32 
1977 – present 
 

Publications on indigenous/traditional food systems and 
documentation about indigenous species/foods for all of Africa 

FAOSTAT24 
1961 – present 

Food balance sheets for all African countries, including information on: 
-Domestic supply  
-Domestic utilization  
-Per capita supply 
 

AFROFOODS*25 
1952 – 1999 
 

Food composition table for various African countries  

SAFOODS26 
Published in 1991 

Energy, macronutrient composition of different foods consumed by 
people in South Africa 
 

SEPASAL27  
since 1981 
 

Information on more than 6300 useful wild and semi-domesticated 
plants of tropical and subtropical drylands including Africa (scientific 
name, plant family, geographical distribution, ecology, use of plants, 
properties and chemical analysis) 
 

PROTABASE28  
initiated in 2000 

Review articles for nearly 400 African plant species (botanical names 
and botanical descriptions of their useful properties, cultivation and 
potential as a crop) 
 

NewCROP30 
since 1995 

Crop database on scientific crop profiles including African species 
(crops by name, uses including food use, geography, commodity, 
cultural practices, nutritional value) 
 

Famine food database29 
since 1995 

Information on African crops (scientific name, plant family, vernacular, 
geographical distribution, ecology, use and preparation of plants) 
 

*one of INFOODS (International Network of Food Data Systems) regional data centers 

 

 
1.3.2. Questionnaire responses from opinion leaders in the nutritional sciences 

 

Participants 

Ninety-two questionnaires were completed at the ICN in Durban, South 

Africa 2005.  Mean age of the interviewees was 36.3 ± 9.7 years.  All 

participants had completed tertiary education in the nutritional sciences, with 

minimum attainment of a Masters degree.  The majority (66%) reported Africa 

as their continent of residence, including 62% from Southern Africa (i.e. South 
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Africa, Angola, Botswana, and Malawi), 15% from West Africa (i.e. Mali, Ghana, 

and Nigeria), 13% from East Africa (i.e. Uganda, Ethiopia, and Kenya), 5% 

from Central Africa (i.e. Cameroon, Republic of Congo), and 5% from North 

Africa (i.e. Egypt).  

 
Awareness of the nutrition transition 

Approximately 86% of respondents agreed that a nutrition transition 

from a traditional to a westernized diet is currently affecting urban sub-Saharan 

Africa.  Only 14% of the interviewees disagreed on the occurrence of the 

nutrition transition. 

 
Past and present staple foods 

Approximately 62% of indigenous African interviewees identified maize 

as a primary staple food of the past within their region of origin.  Rice (25%), 

legumes (25%), green leafy vegetables (22%), roots and tubers (22%), meat 

and poultry (20%), sorghum (17%), millet (17%), and plantains (14%) were 

also mentioned as past staple foods.  

When questioned about present staple foods of their region of origin, 

there were notable reductions in the identification of: sorghum (declined to 

0%); millet (declined to 8%), green leafy vegetables (declined to 9%), and 

legumes (declined to 14%).  

 
Comparison of past and present diet  

 The majority of interviewees (84%) believed that the traditional African 

diet was healthier than the current westernized diet.  Primary reasons provided 

as to why the traditional diet could be considered healthier are presented in 

Figure 1.  
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38.1%

25.4%

22.2%

14.3%

High nutrient content Dietary diversity

Low saturated fat content No preservatives and processed foods
 

Figure 1.  Primary reasons among the ICN interviewees as to why the traditional African diet 

could be considered healthier. 

 

 
The traditional African foods most commonly associated with health 

benefits, as identified by the interviewees, included:  millet, green leafy 

vegetables, roots and tubers, fruits, legumes, palm oil, wild “bush” meat, and 

maize.   

On adherence to the traditional African diet, 52% of the participants 

agreed that the majority of people in Africa (rural and urban) still eat the 

traditional African diet.   

 
Factors responsible for the nutrition transition and double burden 

Primary factors responsible for nutritional deficits in Africans today were 

identified by the interviewees as:  low nutritional value of the current 

westernized diet (39%); economic pressures related to 

westernization/globalization (32%); and reduced availability and access to 

quality foods (such as scarcity through lack of options) (25%).  

The major factors contributing to the double burden epidemic as noted 
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by the cohort, included: urbanization, associated economic pressure and 

maldistribution of wealth (33%), adoption of western cultural beliefs (17%), 

adoption of an unhealthy monotonous diet including excessive energy 

consumption in urban areas and under-nutrition in rural areas (16%).  Several 

interviewees identified lack of available infrastructure (14%), including lack of 

basic healthcare, loss of arable land/habitat, loss of biodiversity and reduced 

access to quality foods as the major causes of the double burden.  Existing 

disease burden (7%) and lack of knowledge of what is considered as „healthy 

diet‟ (7%) were also identified as influential factors.  

 
Loss of knowledge of traditional African food habits  

The majority of the interviewees (78%) believed that knowledge of 

traditional African food habits is being lost.   Approximately 56% believed that 

the lack of promotion, documentation and research of indigenous foods in 

Africa was the main source for the loss of knowledge.  Other reasons identified 

included westernization/globalization and/or colonization (35%), ignorance and 

stigma of traditional food (5%) and international food aid programs (5%). 

 
Importance of an online collection of traditional African food habits   

Open-ended questioning revealed that the online collection could serve 

as an important research and educational tool (70%).  Several interviewees 

commented that an online collection could support preservation of knowledge 

of African food habits (17%) including their potential health implications (13%).  

 
The need for an online collection 

The opinion leaders were virtually unanimous (88%) in suggesting that 

an online collection of traditional African food habits should be used for 

educational purposes.  

The vast majority of opinion leaders (82%) believed that a gap currently 

exists in online empirical evidence related to traditional African food habits.  

The majority of respondents (69%) were not aware of scientists currently 
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investigating traditional African food habits.  The vast majority of interviewees 

(92%) indicated that they would make use of a novel online collection, if made 

available.  

 

1.4. Discussion 

The investigation revealed several important findings that support our 

proposal for an innovative, online collection of traditional African food habits.  

The systematic review revealed nine online databases that provide some data 

pertaining to certain aspects of traditional African foods (Table 1).  All of these 

collections have important implications, but fundamentally differ from our 

current vision of an online collection of traditional African food habits designed 

to stimulate education and research of food habits and their health implications, 

and provide a well-rounded forum in which such information can be presented 

and shared.  According to the systematic search, there are currently no online 

collections that have an overall focus on traditional African food habits.  

Moreover, 82% of the opinion leaders at the 18th INC 2005 in Durban, South 

Africa believed that a gap currently exists in this area.  

Overwhelmingly, the opinion leaders surveyed believed that the 

traditional African diet was superior to the increasingly prevalent westernized 

diet, citing „nutrient density and diversity‟, „low saturated fat‟ and „no 

preservatives‟ as key determinants of health.  Moreover, the indigenous African 

experts interviewed noted reduced millet and sorghum consumption and 

increased wheat and rice consumption as primary staple foods within their 

regions of origin.  Empirical investigations have demonstrated the superior 

nutritional indices of millet and sorghum as compared to rice and wheat.33-38  

The notable finding provides one example of how staple foods in Africa are 

shifting toward an unfavorable direction.  

According to the interviewees, the adoption of western values, 

urbanization, economic pressures, maldistribution of wealth, and scarcity 

through lack of choice were primary factors driving the nutrition transition and 

the related double burden epidemic in Africa today.  The increasing prevalence 
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of NCDs associated with these socio-economic pressures has been well 

described.9, 12, 39-41  Loss of cultural ties, traditional knowledge and traditional 

food resources occur with urbanization.42  Moreover, Bourne et al.4, 40 reported 

that in South Africa the westernization of diet is occurring in rural areas, and is 

not only confined to urban centers.   

It is essential to provide data on the nutrient and dietary intake of 

Africans prior to the onset of the nutrition transition.6  According to Popkin,43 

the increased consumption in refined foods and fats among urban Africans is 

due to the appearance of dietary shifts.  The occurrence of a dietary shift was 

also highlighted in the stakeholder survey.  Documentation and presentation of 

these new dietary patterns of Africans could be integrated into the vision of an 

online collection, potentially providing further support for the traditional African 

diet.  Comparative data on food quality and health status during periods of 

transition may enhance advocacy for the traditional diet amongst health care, 

and nutrition intervention programs throughout Africa, and perhaps abroad, in 

countries drawing African migrants and refugees.  

Globalization of culture and commercial activities promulgates a 

westernization of developing-country food systems and diets.44  The complex 

set of industrial and modernizing influences involved lead to a delocalization of 

food supply, which has been described as a major determinant of dietary 

change.45  With the increasing networks of socioeconomic and political 

interdependencies, a decreasing diversity of food items are consumed.20  The 

investigative group, including the principle investigator (V. R.) and four co-

investigators in the field of nutritional sciences (U. Oltersdorf, I. Elmadfa, M.L. 

Wahlqvist and A. Kouris-Bazos), believes that indigenous knowledge regarding 

food choices should be amalgamated with historical empirical knowledge and 

novel scientific investigation of the chemical composition of foods, including 

nutrients and non-nutrients (fibers, polyphenols, etc.).  This combination of 

indigenous and scientific knowledge may increase the marketability of 

traditional African food items.  For example, previous marketing of culture-

specific food items via traditional knowledge and scientific inquiry have led to 
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increased advocacy and popularity of Mediterranean and Japanese cuisines.  

The high quality and diversity of the traditional African diet was noted by 

early European travellers.46, 47  For example, Livingstone was surprised to see 

such a variety of foods eaten by the Wagogo people in Central Tanzania.46, 47  

The majority of the interviewees shared the opinion that the traditional African 

diet was healthier due to its high nutrient content, high diversity, low saturated 

fat content and the absence of preservatives.  The sensory and culinary 

properties of local food crop varieties, the diversity of the foods used and the 

potential genetic variations in nutrient composition within neglected and under-

utilized species are further examples of the type of information which should be 

presented via an online collection.   

The diversity of indigenous crops, wild plants and animal species 

available in most tropical countries, in addition to providing essential nutrients, 

presumably offer health benefits.48, 49  Several empirical investigations have 

associated traditional African items with health benefits, including various 

species of green leafy vegetables,50 grain legumes,51  palm fruit52, 53 and 

millets.34  These food items were identified as healthy by some of the 

interviewees at the 18th ICN.  

In summary, the investigation revealed a clear need for a novel, online 

collection of traditional African food habits.  This collection could serve as an 

important medium for education, research, and international networking, 

according to experts in the nutritional sciences surveyed at the recent ICN.  The 

majority of the respondents believed that knowledge of traditional African food 

habits is being lost, and that they would make use of an online collection on 

traditional African food habits, if available.  

 
1.5. Résumé 

Amongst the difficulties facing the indigenous people of Africa today is 

the deleterious shift from traditional food habits to the processed and packaged 

food products of western-owned corporations.  This nutrition transition has 

been implicated in the rise of non-communicable diseases (NCDs) throughout 
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Africa.  The purpose of the present investigation was to determine whether 

there is a current need to document traditional African food habits via an online 

collection in an attempt to stimulate further research in this area and potentially 

improve the health status of indigenous Africans threatened by the nutrition 

transition.  A systematic search was performed to assess possible gaps in online 

collections focused on traditional African food habits.  A questionnaire was 

administered to opinion leaders in the nutritional sciences at the 18th 

International Congress of Nutrition (ICN) in Durban, South Africa, September 

2005, to determine the level of awareness of the importance of traditional 

African food habits within the context of the nutrition transition, and to 

determine the support among this cohort for an online collection of traditional 

African food habits.  The systematic review resulted in nine collections being 

identified.  None of these collections however, were specifically designed to 

raise awareness of traditional African food habits.  Findings from the survey 

revealed that 86% of the cohort agreed that Africa is currently undergoing a 

nutrition transition.  Nearly 80% believed that knowledge of traditional African 

food habits is being lost.  Indigenous African interviewees noted reduced 

consumption of sorghum and millet and an increased consumption of wheat 

and rice within their region of origin.  Approximately 82% believed that there 

was currently a gap in online collections focused on presenting information on 

traditional African food habits.  Ninety-two percent of the cohort indicated their 

preparedness to make use of an innovative, online collection of data on 

traditional African food habits.  The findings revealed a critical need to collate 

and present data on traditional African food habits via an online collection that 

could be used to stimulate education and research of food habits and their 

health implications, to provide a well-rounded forum in which such information 

is presented and shared. 
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1.7. Appendix A 

 

 

 

 
Questionnaire on African Food Habits 

 

My name is Verena Raschke and I am doing my PhD cojointly at University of 

Vienna (Austria) and Monash University (Australia) with Prof. Elmadfa and Prof. Wahlqvist.  

I was recently granted access through Professor Ulrich Oltersdorf to a unique 

collection of data obtained through the research activities of the Max-Planck-Nutrition 

Research Unit, Bumbuli, Tanzania (formerly Tanganyika) from the 1930s to the 1960s.   

My project is based on a valuable collection of empirical data on traditional foods 

and food habits throughout Kenya, Tanzania (including Zanzibar Island and Pemba Island) 

and Uganda during this period, including information on:  traditional food items, food 

taboos, food preparation practices, agricultural practices, local markets, cooking methods, 

nutritional status in relation to dietary intake, and chemical composition of traditional 

foods and their health implications.  

These unpublished data have been stored at the Federal Research Centre for 

Nutrition and Food (BfEL) in Karlsruhe, Germany, and has remained largely inaccessible to 

researchers and the public over the last 30 years.  Through my PhD, I have been given the 

exciting opportunity to systematically review the historical collection and make it available 

to the public via an interactive web site. 

 

This questionnaire will collate your opinions about the development of a web site on 

FOOD HABITS IN AFRICA and its future importance. 

 

SectionI: 

1. Gender:  

O Male  

O Female 

2. Country of residence: 

 

3. Age: 

 

4. Highest level of education:  

 
 



  

 

26 

Section II: 

Subsection for opinion leaders indigenous to Africa 

Which region/province are you from: 

1. The main staple food items in my home region were… (list below) 

 

 

2. Today, the main staple food items in my home region are… (list below) 

 

 

General questionnaire: for all 18th ICN opinion leaders  

 

3. Do you think that the traditional African diet was healthy? 

O If yes, why: 

O No 

 

4. Do you think the new, westernized African diet is better compared to the 

traditional African diet? 

O Yes  

O No 

 

5. Do you think that the majority of people in Africa still eat the traditional African 

diet? 

O Yes  

O Not  

 

6. I think the major problems of the African diet today are……………….. 

(3 entries are possible) 

a.) 

b.) 

c.)                                 

 

7. Is the nutrition transition* happening throughout Africa?  

O Yes 

O No 
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*adverse dietary shift (e.g. shifts in structure of the diets towards a greater role for higher 

fat, added sugar foods, reduced fruit and vegetable intake, reduced fibre intake, greater 

energy density and greater saturated fat intake) which is dominated by nutrition related non-

communicable disease (NR-NCDs) 

 

8. The major causes of the double burden** in Africa today are……………. 

(3 entries are possible) 

a.) 

b.) 

c.)      

                            

**Co-existense of under nutrition, infectious disease with nutrition related non-communicable 

disease (NR-NCDs) such as for example high blood pressure, obesity, type II diabetes mellitus 

 

9. What are the main reasons for a change in traditional African food habits? 

(3 entries are possible) 

a.) 

b.) 

c.)      

 

10. Do you think that the traditional knowledge of African food habits is being lost?  

O Yes, because……………………………………………………………………………………………………   

O No 

 

Section III: Web site project on East African food habits 

 

11.  What do you think about my project, of making baseline information on East 

African food habits from the 1930s to 1960s available via the internet? 

 

 

12. The main focus on the web site should be: 
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13. The knowledge of African food habits is important because: 

 

 

14. Does a gap on online empirical and precise data on African food habits exist?  

O Yes  

O No 

 

15. Would you make use of the web site? 

O Yes  

O No 

 

16. Are you aware of scientists who study African food habits? 

O If yes, can you name them and provide a contact address? 

 

............................................................................................................................. ........... 

O No 

 

17. Are you interested in more information about the project? 

O Yes  

O No 

 

18. Are you interested in receiving an electronic newsletter about the project news? 

O Yes ,  

 

My e-mail address:..........................................@.......................................... 

 

O No 

 

Thank you very much for you participation & time! 

Copyright©2005 

Mag. Verena Raschke 

E-mail: v.raschke@gmx.at 

   18th International Congress on Nutrition 2005 

 Durban, South Africa
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2.  CONTENT OF AN INNOVATIVE ONLINE COLLECTION OF 
TRADITIONAL EAST AFRICAN FOOD HABITS (1930s-
1960s): DATA COLLECTED BY THE MAX-PLANCK 
NUTRITION RESEACH UNIT, BUMBULI, TANZANIA 

 

2.1. Background and objectives for the development of an online 

collection of traditional East African food habits 

Over the past several decades, sub-Saharan Africa has been experiencing 

a nutrition transition whereby traditional foods and food habits have been 

progressively replaced by the globalized food culture of the multinational 

corporations.1  The impact has been disastrous.  The nutrition transition has 

been directly implicated in the recent upsurge of non-communicable diseases 

(NCDs) throughout sub-Saharan Africa.  The World Health Organization has 

recently revealed that NCDs currently account for 40% of deaths in developing 

countries, and this proportion is expected to increase significantly in the years 

ahead.2  Within the next twenty years, sub-Saharan Africa can expect a three-

fold increase in deaths due to cardiovascular disease (CVD),3 and a near three-

fold increase in the incidence of type 2 diabetes.4    

    Investigations conducted in Okinawa Japan,5,6 the Mediterranean,7,8 and 

China,9,10 have provided robust evidence that traditional foods and traditional 

food habits are inextricably linked to vitality and longevity.  To gain an insight 

into the factors potentially responsible for increased quality and quantity of life 

among these cohorts, it is therefore essential to evaluate the commonalities of 

their respective cuisines.   

     Fundamentally, the foods and food habits of these cultural groups overlap 

with regard to:  (1) the utilization of fresh, whole foods, prepared according to 

traditional, often ancient, practices (2) the absence of corporate influence, 

which includes the lack of genetically engineered foods, highly processed foods, 

trans-fatty acids, preservatives, and common excitotoxic additives (e.g. 

aspartame, monosodium glutamate), some of which are known to induce 
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metabolic abnormalities and hasten the genesis of obesity-related disorders.11 

Historically, food habits flourish as an understanding of the food 

environment and the relationship between food choice and health status 

improves.  Cultural beliefs and cultural practices also influence food habits; 

however health and survival inevitably remain at the forefront of food choice.   

For example, Johns et al.12 recently reported that the Maasai, who live in 

the northern district of Tanzania and the southern parts of Kenya, routinely eat 

almost double the recommended dietary intake of animal fats, yet their CVD 

risk remains negligible.12,13   This paradox may be partially explained by the fact 

that the Maasai are extremely active, and consume a diversified diet including 

over twenty-five local plant species that contain antioxidants more powerful 

than vitamins C and E.12  

The complete eradication of the corporate (i.e. political) domination of 

traditional foods and food-growing resources may be of utmost importance in 

averting projected NCDs trends and alleviating malnutrition in Africa.  With 

respect to NCDs, the trends in Africa, and indeed the whole world in general, 

have been driven by the scarcity-through-abundance philosophy of the 

multinational corporations, which can be summarized as: a lack of quality food 

choices (scarcity) amongst the massive, insidious web of available options 

(abundance).  

Unfortunately, today, the corporate masters of the so-called New World 

Order and their agenda for global hegemony, have largely succeeded in 

creating a globalized food culture that has been invariably linked to dire health 

consequences, including diabetes, obesity, CVD, and various cancers.  This 

globalized food culture undeniably stands in marked contrast to the food culture 

Hippocrates spoke of when he stated:  “Let food be your medicine and let 

medicine be your food.”  Global statistics on the incidence and prevalence of 

NCDs speak for themselves.    

African culture has been, and continues to be, systematically extirpated.  

This extirpation includes the loss of traditional food habits.  The faster people 

adapt to the New World, globalized food patterns, the less likely traditional 
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knowledge will be transferred to the next generation.14  Inevitably, the loss of 

knowledge leads to reduced culture-specific food activity, reduced dietary 

diversity, malnutrition and/or NCDs, and reduced cultural morale.15   

According to the survey conducted at the 18th International Congress of 

Nutrition (ICN) in Durban, South Africa, 2005, experts in the nutritional sciences 

(n=92) were unanimous (84%) in believing that traditional African foods and 

food habits were superior to the globalized food habits currently underpinning 

the nutrition transition.  Further, these experts believed that knowledge of 

traditional African food habits is being lost, and that there is a critical need for 

documentation. 

With a strong rationale for initiating a project aimed at preserving 

knowledge of traditional foods and food habits in Africa, we conceived the idea 

of collating data for an online collection (available at: www. 

healthyeatingclub.com/Africa/).16  The online collection currently presents 

information pertaining to traditional foods and food habits of East Africa (i.e. 

Tanzania, including Zanzibar Island and Pemba Islands, Kenya, and Uganda).  

These data were amalgamated by reviewing a series of observational studies 

collected by the Max-Planck Nutrition Research Unit, formerly located in 

Bumbuli, Tanzania.  This unique and precious collection of studies has been 

stored at the Federal Research Centre for Nutrition and Food (BfEL) in 

Karlsruhe, Germany, and has remained largely inaccessible to researchers and 

the public.  The official caretaker of these studies, Professor Ulrich Oltersdorf, 

who was also involved in some of the research at the Max-Planck Nutrition 

Research Unit, graciously made the collection available to our investigative 

team with the purpose of contributing significantly to the innovative project.17  

This series of studies has therefore been entitled the Oltersdorf Collection.   

The purpose of this chapter is to present the review of the Oltersdorf 

Collection with the primary intent of extracting data for the online collection of 

traditional African foods and food habits.  The specific objectives in reviewing 

this historical collection were four-fold:  

(1) To systematically categorize and extract data pertaining to traditional 
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African foods and food habits 

(2) To provide a general overview of these data, with specific emphasis 

on traditional staple foods, and food preparation practices  

(3) To discuss the health implications of these traditional foods and food 

habits 

(4) To propose areas for further investigation and documentation.    

 

2.2. Methods used for the development of the online collection 

2.2.1. The Oltersdorf Collection 

The Oltersdorf Collection consists of 75 observational reports of 

nutritional outcomes collected by the Max-Planck Nutrition Research Unit, in 

Bumbuli, Tanzania.  The investigations were conducted throughout Kenya, 

Uganda, and Tanzania, including Zanzibar Island and Pemba Island, from the 

1930s to 1960s.  The entire collection of documents has been scanned and 

converted into PDF files, which are now available for free download.16 

 
2.2.2. Data extraction and classification  

The 75 reports of the Oltersdorf Collection were investigated by the 

principal researcher (V.R.).  All co-investigators were consulted in creating an 

appropriate classification system.  The co-investigators include 4 experts in the 

field of nutritional sciences (U. Oltersdorf, I. Elmadfa, M.L. Wahlqvist, and A. 

Kouris-Blazos).  Relevant data were classified as follows: 

1. Food availability data  

2. Chemical composition of foods 

3. Staple foods, including native crops, cereals, legumes, roots and tubers, 

vegetables, fruits, spices, oils/fats, traditional drinks, and animal foods 

4. Food preparation and culture, including traditional dishes, food taboos 

and rituals, cooking methods and preparation, food habits among 

women, infants and children, agricultural practices, and local markets 

5. Dietary intake and health status indicators 

 



 33 

 

2.2.3. The online collection 

The web site on African food habits can be entered via the index page 

available at:  www.healthyeatingclub.com/Africa/.  The overview contents web 

page (at: http://www.healthyeatingclub.com/Africa/Overview_contents.htm) 

provides a general overview of the online collection, including the introduction, 

background and aims of the web site PhD project.  In addition, the overview 

contents web page also provides data related to food availability and the 

chemical composition of foods in East Africa during this period. 

Region-specific web pages provide the data related to foods, food habits, 

and dietary intake and health status indicators within various ethnic groups in 

Tanzania, Kenya, Uganda, and the Zanzibar Island and Pemba Island.  

Availability of online data by region is presented in Table 2. 

 
Table 2.  Online data availability by region. 

 

Web page topic 

Country 

Tanzania Kenya Uganda 
Zanzibar Island 

and Pemba 
Island 

Literature content by ethnic groups X X X  

Food balance sheets (1950-1962) X X X  

Chemical compositions of traditional African 
foods 

X X X X 

Nutrition transition X X X  

Foods and beverages     

Staple crops X X X  

Cereals X X X  

Legumes X X X  

Root and tubers X X X  

Vegetables  X X X X 

Fruits X X X X 

Spices X X X X 

Oils and fats X  X X 

Traditional drinks X X X  

Animal foods X X X X 

Food habits     

Diet and dishes X X X X 

Taboos and ritual foods X X X  

Cooking methods and preparation X X X X 

Women X X X  

Children X X X  

Agriculture X X X  

Local markets X X X  

Nutrients and health     

Calories X X X X 

Protein X X X X 

Vitamins and minerals X X X  

Health and disease X X X  

 

http://www.healthyeatingclub.com/Africa/
http://www.healthyeatingclub.com/Africa/Overview_contents.htm
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2.3. Content of the online collection 

 

Food availability 

Food availability data (i.e. food balance sheets) have been collected, and 

are available for Tanzania,18, 19 Kenya18 and Uganda.20-22  

 

Chemical composition of foods 

Chemical composition data has been presented in eight publications.23-30 

 

Staple foods  

Investigations documenting traditional food habits in Tanzania, Kenya, 

Uganda, and the Zanzibar Island and Pemba Island are summarized in Table 3.  

 

Crops 

During the 1960s, plantains were a common staple crop around the Lake 

Victoria region of Uganda, and in the west and Kilimanjaro regions of 

Tanzania.31-33  Millet was common in the eastern and northern parts of Uganda, 

in the Nyanza region of Kenya, and the south side of Lake Victoria up to the 

Central Region in Tanzania.34-37  The remaining regions produced maize as a 

primary staple crop, including the West Nile region in Uganda, the Rift Valley, 

the Central Region, large sections of the Eastern Region of Kenya, and a belt 

which stretches from the Pare and Usambara mountains in the north to the 

central parts of Tanzania.  Rice was grown along the coast, on the islands, and 

in some riverine areas such as Tana in Kenya and Rufiji in Tanzania.  Cassava 

also played an important role in many parts, though primarily as a reserve 

food.33, 38-40 
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Table 3.  Data extracted from Tanzania, Kenya, Uganda, Zanzibar Island and Pemba Island (1930s-

1960s). 

 

I.  Traditional foods and beverages 

 Staple crops 
Tanzania31-38 
Kenya39-42 
Uganda43-46 

 Fruits 
Tanzania33, 34, 36, 47, 48 
Kenya33, 40 
Uganda43, 44, 55, 57, 58  
Zanzibar Island & Pemba Island53, 56 

 Cereals 
Tanzania47 
Kenya47 
Uganda47 

 Spices 
Tanzania33, 34, 59-61 
Kenya33, 60-62 
Uganda44, 55, 61 
Zanzibar Island & Pemba Island53, 56 

 Legumes 
Tanzania23, 26, 33, 34, 36, 48 
Kenya40, 41, 49 
Uganda50 

 Oils and fats 

Tanzania47, 63 
Kenya47 
Uganda44, 47, 55, 64 
Zanzibar Island & Pemba Island47, 53, 56 

 Root and tubers 
Tanzania26, 34, 36, 47, 51-53 
Kenya40, 49 
Uganda47 

 Traditional drinks 
Tanzania33, 34 62, 48, 65 48, 66 
Kenya39, 40, 49, 54 
Uganda45, 46, 55, 67, 68 

 Vegetables 
Tanzania19, 31, 33, 34, 36, 37, 48, 52 
Kenya40, 54 
Uganda55  
Zanzibar Island & Pemba Island53, 56 

 Animal foods 
Tanzania34, 26, 31-33, 36, 37, 48, 52, 59, 66 
Kenya40 
Uganda43, 55 
Zanzibar Island & Pemba Island53, 56 

II.  Cultural food habits 

 Diet and dishes 

Tanzania31-33, 35, 34, 36, 38, 65, 69 

Kenya41, 54, 62, 70, 39, 40, 49, 71 
Uganda43-46, 50, 55, 64, 68, 72, 73 
Zanzibar Island & Pemba Island53, 56 

 Children 

Tazania32, 66, 69 
Kenya39-41, 54, 62, 70, 79 
Uganda32, 44, 58, 64, 67, 68 

 Taboos and ritual foods 
Tanzania33, 74-76 
Kenya74, 76 
Uganda44, 55, 64, 74, 77 

 Agriculture 
Tanzania34, 38, 65, 69, 80, 81 
Kenya30, 39, 78 
Uganda20, 44, 55, 68, 82 

 Cooking methods and preparation 
Tanzania33, 34, 36, 38, 48, 69, 78 
Kenya39, 40, 49, 54 
Uganda44, 50, 73 
Zanzibar Island & Pemba Island53, 56 

 Local markets 
Tanzania63 
Kenya49 

 Women 
Tanzania32, 36, 66, 69, 75 
Uganda32, 44, 57, 58, 64, 67, 68 

 

 
 

III.  Nutrients and health 

 Calories 

Tanzania33-35, 37, 38, 69, 83-85 
Kenya27, 30, 39, 86 
Uganda64, 73, 77, 87 
Zanzibar Island & Pemba Island56 

 Vitamins and Minerals 

Tanzania33-35, 37, 38, 69, 83-85 
Kenya27, 30, 39, 86 
Uganda64, 73, 77, 87 

 Protein 

Tazania33-35, 37, 38, 69, 83-85 
Kenya27, 30, 39, 86 
Uganda64, 73, 77, 87 
Zanzibar Island & Pemba Island56 

 Health and disease 

Tanzania38, 52, 65, 69, 83, 85, 88-90 13, 19, 34, 80 
Kenya30, 39, 86, 91-95 
Uganda45, 46, 55, 64, 68, 96 
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Cereals 

The main cereal staples of East Africa were millet and sorghum. They 

were an important energy source, and in certain seasons of the year they 

supplied 80 to 90% of the dietary protein intake, and virtually all the vitamin B1, 

nicotinic acid, vitamin A, calcium and phosphorus intake.  Millet is one of the 

oldest grains and possibly the first used as a staple food.  It is believed to have 

originated in Uganda, a region considered by some to have been the 

Breadbasket of Africa.41  Millet is known for its high calcium content.  It can 

grow in poor soil and mature quickly if adequately irrigated.42   Sorghum bicolor 

was reportedly drought resistant.42   These cereals are high in calcium, 

carotene and protein.42 

 

Legumes 

Kidney beans, cowpeas (Vigna unguiculata), groundnuts (Arachis 

hypogaea) and bambara groundnuts (Vigna subterranea) were commonly 

consumed throughout Tanzania.23, 26, 32, 40, 43, 44  In Kenya, legumes consumed 

among the Kikuyu included several bean and pea varieties, including a 

European dwarf bean called mboco, pigeon pea (njugu), black bean, brown or 

white bean varieties (njahe), red bean (kunde), small peas (thoroko or chirok), 

small green pea (thuu), and small round green pea (podzo).45-47  In Uganda, 

approximately one sixth of the total 6.3 million cultivated acres were occupied 

by grain legumes, of which groundnuts and kidney beans were the most 

prevalent, followed by cow peas, pigeon peas, and field peas.48 

 

Root and tubers 

The most common root and tubers cultivated in East Africa during this 

period included tannia (Xanthosoma sagittifolium), taro (Colacasia esculenta) 

and various yams (Dioscorea spp.).  More recently introduced roots and tubers 

include cassava and sweet potato.26, 32, 38, 40, 42, 49 
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Vegetables 

Thirty-nine wild, indigenous and edible vegetables were identified in 

Tanzania including twenty-one on Ukara Island32, three in the Tabora region40 

and fifteen among the Sukuma in the Lake Province.43 

Common traditional leafy vegetables that formed an essential part of the 

East African diet included amaranth (Gynandropsis gynandra), baobab 

(Adansonia digitata), African nightshade (Solanum spp.), hibiscus (Hibiscus 

sabdariffa), spiderplant (Basella alba) and taro leaves (Colacasia esculenta).19, 

32, 34, 40, 43, 44, 50, 51   Leaves of introduced vegetables such as sweet potato, 

pumpkin, cassava, beans and cowpeas were also consumed when in season.38  

  

Fruits 

Among the Bahaya, who occupied the northwestern corner of Tanzania, 

locally grown fruits included oranges, tangerines, lemons, limes, pineapples, 

pawpaw, passion fruit, mangoes, tree tomatoes, sweet and yellow bananas, 

plantain and bitterberries.44   Sixteen wild and edible fruits of the Sukuma in the 

Lake Province have also been documented.43   The pawpaw and cape 

gooseberry were a favorite snack for women and children in the Kiberege 

division of the Ulanga Valley in Tanzania.42,50  On Ukara Island, fruits including 

unripe lemons were eaten by children.52  Wild fruits on this island included 

mfiru, sungwa, ndobe, mamonyi, mande, buyeko, and buhunda.52  In Uganda, 

figs, tamarinds, shea butter fruits and the fleshly part of borassus palm fruits 

were commonly assimilated into the regular diet.53   Among the Baganda, the 

largest ethnic group in Uganda during the 1960s, pawpaw and passion fruit 

were the most common fruits.31  Ntula, berries of Solanum sp., were considered 

a snack food for children.31 

 

Spices 

Spices were an integral part of the food culture in coastal regions due to 

longstanding Islamic and Indian influence.  The most common varieties used 

were black pepper, chili pepper, capsicum annum (pilipili kali), cinnamon, curry 
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powder (bizari), and tamarind.54, 55  Seven surveys reported that use of salt was 

widespread in East Africa.31, 32, 34, 43, 56-58  Reeds were burnt and salt was 

obtained from the ashes by a process of solution and reprecipitations.43  In 

Teso, Uganda, salt was obtained by dissolving it from the ashes of echuga 

(Leonolis meptifolia), epungula (Coreopsis ugandensis), elokile (Sonchus 

bipontini), epopong (Euphorbia candelubra), essege (Pennesentum sp.) and 

eliloto (Sesamum Macranthum).31  Besides salt, the ripe fruits of elamai 

(Ximenia americana) and the pods of epiduru (Tamarindus indica) were used to 

flavor the foods.34 

 

Oils and fats 

The main sources of vegetable fats used in East Africa included the oil of 

simsim (Sesamum indicum), cottonseed, shea butter nut (Butyrospermum 

parkii), coconut, groundnut and palm fruit.31, 34, 42  Oyster nuts (Telfairia 

pedata) called kweme in Kiswahili or nkungu in Kisambaa, were highly 

esteemed for pregnant women among several ethnic groups in East Africa.59  

This particular nut was believed to promote lactation due to a high content of 

protein and fat.59 

 

Traditional drinks 

Eleven reports34, 44, 60-62 32, 36, 43, 46, 63, 64 described the use, preparation 

and importance of native beer in East Africa.  Beer was prepared from a variety 

of constituents, including millet, sorghum or maize, and sugar cane or honey.34, 

44, 60-62 32, 36, 43, 46, 63, 64  The preparation and use of other native drinks were 

reported in five publications including the descriptions of a raw defibrinated 

blood and milk drink in Karamoja, Uganda,65 banana wine in the Bukoba district 

of Tanzania,44 usawo, a mixture of cow‟s blood, sour milk and honey consumed 

by the Chagga mothers of northern Tanzania, after delivery,66 and ucuru, a thin 

gruel prepared from finger millet or maize and consumed by the Kikuyu in 

Kenya.45, 64 

 



 39 

 

Animal foods 

Most groups in East Africa ate meat only occasionally.53  Where fish was 

available, generally only around the lake regions and the coast, it was 

consumed both fresh and dried.53  Various species of birds, rats, mice, locusts, 

grass hoppers and white ants, generally relished as delicacies, were also 

consumed.53  Meat and milk were more significant among pastoral people such 

as the Maasai, Samburu and Turkana, who live in the dry steppes.17  Milk was 

obtained from cows, goats and occasionally sheep.  It was taken fresh or was 

fermented in containers, mainly gourds (kibuyu in Swahili) or hollowed-out 

wood, as in the case of many pastoralists in the north and east.13  The milk was 

churned to make sour milk or butter, popular among pastoralists.13, 53, 57, 67 

 

Food preparation and culture 

Examples of traditional dishes and meal patterns in Kenya, Tanzania and 

Uganda are presented in Table 4-6. 

 

Taboos and ritual foods 

Food taboos most commonly existed among women.  These could 

include the avoidance of eggs, chicken, mutton and several species of fish.68, 69  

Clear indications of why these foods were ritually avoided were not always 

collected by the researchers. 

 

Cooking methods and preparation 

Unique utensils used for food preparation in East Africa have been 

documented in several publications.64, 32, 48, 70  Most foods were boiled, and 

occasionally roasted.36  Food preparation techniques have been described for 

cereals, roots and tubers, legumes, vegetables and animal foods in Tanzania,43, 

50, 67, 71, 32, 37, 40, 63, 70 Kenya36, 45, 46, 64 and Uganda.31, 34, 35, 48, 53, 61, 62, 65, 72, 73 
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Table 4.  Main dishes of different ethnic groups in Kenya. 

AuthorRef. 
(year) 

Location 
(Ethnical 
group) 

Main dishes 
 

Callanan36 
(1926)  

Nyanza 
Province  
(Luo) 

 Kuon (ugali in Swahili):  A doughy substance prepared by boiling mtama 
(sorghum flour) or  flour of finger millet (kal in Swahili) in water until a doughy 
substance was formed - eaten with meat or native vegetables, buttermilk 
(buyo), blood, fish, chicken or eggs 

 Wimbi (Finger millet - Eleusine coracana), was chiefly consumed by the Luo 
near the Kisii border 

 Less frequent: A mixture of beans (oganda) and maize (oduma) termed nyoyo 
 

Orr et al.67 
(1931)  

Farnworth44 
(1937)  

Central 
Province 

(Kikuyu) 

 Irio: A  mixture composed of maize, various kinds of beans and mashed 
bananas 

 Gruel (ucuru) made from millet flour and water (or other beverage) 
 Women's dishes were distinguished by containing: 

a. Green leaves 
b. Special millet varieties (e.g. red millet varieties: mugimbi or mwimbe) 
c. Salt or salt substitutes   
 

Allen46  
(1955)  

Costal region 
(Giriama) 
 

 Sima: A porridge made from maize and tui* 
 Porridge made from brown rice, cassava and banana 
 Kitowea: A mixture made from kunde (read bean), podzo (small, round green 
bean) stewed beef or goat, boiled fish or shark, prawns or chicken 

 Bananas - boiled, eaten raw, or fried in ghee 
 Sweet potatoes roasted in ashes or boiled 

 

Shaper et 
al.68  

(1961)  

Northern Kenya 
(Samburu)  

 Staple food: milk - warriors usually drank milk twice a day 
 Other major dietary item: meat 

 Meat and milk were never consumed on the same day  
 Supplementary food: blood - only used during the dry season 

 

Gerlach69 
(1961)  

Kenyan coast 
strip 
(Digo) 
 

 Breakfast: cold remains of supper or thin gruel, tea and raised cake - made of 
maize meal or imported wheat flour 

 Midday: same foods as for breakfast or roasted corn, bean soup or roasted, 
baked bananas 

 Evening: Digo (>8 years old) consumed one quart of a thick mixture of rice, 
plantain, sweet potatoes (chakuria) and 1 half pint of meat, fish, sour milk or 
wild greens (chitoweo) excluding beans and bananas 

 
*Extract obtained through washing and squeezing grated coconuts 
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Table 5.  Main dishes of different ethnic groups in Tanzania.  
 

AuthorRef.  
(year) 

Location 
(Ethnical group) 

Main dishes 

Culwick et al.49 
(1939)  

Ulanga, Kiberege 
Division 

 Boiled rice or porridge (made from maize, cassava, finger millet) with a 
relish of fish or meat and wild green vegetables 

 
Laurie et al.32 
(1951)  

Bukoba district  
(Bahaya) 

 Plantains, beans and ningu (Labeo victorianus) or other fish 

McLaren62  
(1960)  
Tanner42  
(1956)  

North-West 
Tanzania  
(Sukuma) 

 2 main meals/day - at noon and around sunset 
 Stiff porridge made from sorghum, millet, maize flour or cassava - eaten 
together with a relish of green vegetables, a meat or fish (dried) stew 

 Maize on the cob, cassava, ground nuts, tomatoes and other fruits were 
eaten raw 

 

Schaffer et al.37 

(1963)  

Central Province 

(Gogo) 

 Ugali* was made from millet, maize or sorghum - eaten with at least one 

sauce (made from soured milk, legumes, leafy vegetables or meat) 
 Most favourite sauce was prepared from sesame, cowpea leaves, tomatoes, 
onions and aloes 

 Meat was on average consumed once a week 
 Soured milk was served with 50% of the meals 
 Sweet potatoes or pumpkins were served as soul food 

 

Jelliffe et al.66 
(1962)  

North Tanzania 
(Hadza) 

 Food was eaten after it was obtained through hunting or gathering 
 Meat and yams were barbecued - only older women were permitted to 
have cooking pots to boil the meat in 

 Wild fruit, berries and seeds were eaten raw 
 

Nguma70  
(1969)  

Kilosa district  
(Wasagara, 
Wakaguru, 
Wavidunda, 
Waluguru) 

 1-3 meals/day 
 Ugali* was made from maize and sorghum flour and was consumed with 
beans, cowpeas, pigeon, peas and meat, fish or green leaves 

 Snacks: banana, cassava and corn 

Tanzania 
National 
Nutrition Unit40 
(1967)  

Tabora region 
(Nyamwezi) 

 Breakfast: tea or coffee with sugar and sometimes milk 
 Midday/Evening: ugali* was made from cassava, maize or sorghum flour 
and eaten with a side dish prepared from green leaves or legumes 

 Foods for special occasions: rice served with meat or chicken as a side dish 
 Foods consumed during work: boiled cassava, tea, groundnuts, makande 
(maize and bean mixture), ugali*, vegetables, uji**, fresh or dried cassava 

 

Zanzibar 
Protectorate54  
(1937)  
Smith et al.53 
(1935)  

Zanzibar and 
Pemba Island+ 
 

 Breakfast: tea - if affordable, small amount of tinned or fresh milk with 
sugar added, white bread or otherwise makake wa kusukuma (gruel of 
millet), fresh fruits or dates 

 Midday:  
a. Fish with one of the following foods: cassava, plantain, sweet    potato, 
yam, breadfruit 
b.  Mseto (i.e. rice and dhal boiled together with tui#) 

c.  Kiwanda (eggs beaten up and fried - eaten with rice and raw green 
leaves) 

 Evening: fish or meat curry with rice or bread  - main meal of the day 
 Boiled green leaves were sometimes eaten as a 3rd dish 
 For a feast: pilau -  a dish made with beef, mutton or goat‟s meat, ghee, 
gamti rice and bread 

 
*Mixing flour from a starchy food in hot water and cooking as one mixes the substance to a paste that varied in consistency 
**Porridge based on cereals, its consistency varied among the areas as well as the flavoring (salt, sugar, lemon, tamarind, 
baobab, coconut, cow ghee/butter or milk) 
#Extract obtained through washing and squeezing grated coconuts 
+Zanzibar and Pemba Island were inhabited by 5 ethnic groups 
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Women and infants 

In Tanzania, modifications of the diet in pregnant and lactating women, 

as well as the diets of infants were investigated in four studies.37, 40, 66, 67  

Moller74 reported on the different customs and beliefs involved in pregnancy 

and delivery of newborns or twins among several ethnic groups in Tanzania, 

including the Wahehe, Wagogo, Waluguru, Sukuma, Wanyakyusa, Wachaga, 

and Bahaya. 

In Uganda, seven publications have provided an insight into the cultural 

and anthropological factors in maternal nutrition, lactation and child feeding 

practices among the Baganda,68 Buganda,31 Luo,75 Acholi,35 Hadza,67 

Karamojong,61 and Bahaya.60 

 

Children 

In Tanzania, the feeding of children has been described among the 

Hadza hunters,67 Gogo,37 and Chagga.66  In Kenya, the feeding of children has 

been described amongst the Luo,36, 64 Kikuyu,45, 47, 64, 76 Maasai,77 and 

Samburu.78   In Uganda, such descriptions have been collected amongst the 

Buganda,31 Baganda and Luo,75 Acholi,35 Hadza,67 Karamojong61 and Bahaya.60 

Table 6.  Main dishes of different ethnic groups in Uganda. 
 

AuthorRef. (year) Location 
(Ethnical group) 

Main dishes 

Courcy-Ireland et 
al.34  
(1937)  

Teso 
Ajuluku and Opami 
village 
(Iteso) 

 2 main meals/day (midday and evening) 
 Breakfast: drink of beer, a baked sweet potato or cassava - eaten in 
fields during work 

 Fish was consumed on a regular basis in Opami compared to Ajuluku 
 Atap: ground and cooked wimbi (finger millet) 
 Milk was used for atap instead of water by wealthier families and the 
curds were mixed with greens or other relishes 

 

Rutishauser31  
(1963)  

Buganda  
(Baganda) 

 Breakfast: left-over food from the night before which was also given to 
children as a midday meal 

 Midday/Evening: one staple (i.e. matoke or other types of bananas, 
sweet potato, cassava, maize or yams) and one or more sauces made 
from gathered insects, fish, meat, beans, sesame, groundnuts or wild 
vegetables 

 

Jelliffe et al.35  
(1963)  

Acholi district 
(Acholi) 

 Stiff dough-like preparation of finger millet (kwon) - eaten with dek,  a 
variable mixture of:  beans (Phaseolus vulgaris), cowpeas (Vigna 
unguiculata), congo peas (Cajanus indicus), simsim (Sesami indicum) 
and meat or fish 

 When available, mushrooms, termites, wild edible leaves, honey and 
fruits such as mangoes were eaten 
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Agriculture 

Agricultural practices have been documented in Tanzania among the 

Wangoni,79 Bahaya,32 Gogo,37, 63 Sukuma,63 Wachaga,70 Shambala,80 in Kenya 

among the Kikuyu,30, 64 Luo,64 Wakamba,64 Digo and Daruma81 and in Uganda 

among several unnamed tribes.20, 31, 34, 61, 82 

 

Local markets 

Descriptions of traditional foods offered at local markets, including 

seasonal variations, supply and demand, and variations in prices have been 

provided for Bumbuli,  Tanzania59 and the Kikuyu market in the Central 

Province of Kenya.46 

 

Dietary intake and health status indicators 

Nutritional and health status, as well as dietary intake was evaluated in 

19 publications.16 

 

2.4. Discussion 

The principale investigator (V.R.) systematically reviewed the Oltersdorf 

collection, 75 observational studies conducted between the 1930s and 1960s 

and collected by the Max-Planck Nutrition Research Unit, formerly located in 

Bumbuli, Tanzania.  The primary intention was to extract data pertaining to 

traditional East African foods and food habits.  This data extraction revealed 

several important findings which may have profound implications for averting 

current NCD trends and malnutrition throughout sub-Saharan Africa.   

    The earliest food crops used by most agriculturalists in East Africa included 

sorghum, finger and pearl millets, hyacinth (lablab) beans, bambara 

groundnuts, bottle gourds, cowpeas, and yams.83   According to our data 

extraction, several of these food crops remained part of the diet in various parts 

of East Africa between the 1930s and 1960s.  Many have recently been 

validated for their significant health benefits.  For example, sorghum has 

recently been identified as containing significant amounts of polyphenols and 
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antioxidants,84 while millet has been shown to reduce risk factors for CVD.85, 86  

According to Mossanda et al.,87 the bambara groundnut (Vignea subterranean) 

possesses anti-oxidative and anti-mutagenic activities. 

Uncultivated and wild edible fruits, vegetables and other plants species 

could supply significant amounts of micronutrients to the diet of the Africans.88  

Green leafy vegetables are high in beta-carotene,89 contain significant amounts 

of polyphenols and have free radical scavenging abilities.90  The Luo people of 

Western Kenya have suggested that the leafy vegetables that form an 

important part of their diet protect against gastro-intestinal disturbances.  In 

particular, Solanum nigrum is effective against the protozoan gut parasite 

Giardia lamblia.91  Okra (Hibiscus esculentus) has been identified as a 

cholesterol lowering food.92  Its ability to reduce total cholesterol and low 

density lipoprotein cholesterol may contribute to the prevention of CVD.  

Edible wild roots and tuber species have been reported to be an 

important energy and water source for pastoralists and hunter-gatherers and 

were well-recognized for their medicinal properties by several ethnic groups 

throughout East Africa.67, 78, 93, 94   A recent investigation by Hou et al.95 has 

revealed that the storage protein of yam tuber (Dioscorea batatas Decne) may 

have antioxidant properties. 

Traditionally, plant oils were used for cooking in East Africa.  These 

included the oil of shea butter nut (Butyrospermum parkii), sesame seed 

(Sesamum indicum) and red palm.  These particular plant oils are associated 

with nutrition and health benefits.96-99 Sesame oil, for example, improves 

hypertension, lipid profiles, and lipid peroxidation and increases enzymatic and 

nonenzymatic antioxidants.96  Owing to its high content of phytonutrients and 

antioxidant properties, the possibility exists that palm fruit offers health benefits 

by reducing lipid oxidation, oxidative stress and free radical damage.97, 98  The 

use of palm fruit or its phytonutrient-rich fractions, particularly water-soluble 

antioxidants, may confer some protection against a number of disorders and 

diseases including CVD, cancers, cataracts and macular degeneration, cognitive 

impairments, and Alzheimer's disease.97, 98 
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Animal foods played a significant role in certain East African communities 

throughout this period.  Although the diet might have been high in animal 

foods, the evidence suggests an absence of NCDs and a low CVD risk profile.13, 

100  A combination of factors, including the lack of processed meats, low energy 

intake, and deep-rooted cultural practices which included ample amounts of 

physical activity may have been essential in averting CVD.  By contrast, the 

processed meats saturating markets today have been directly associated with 

an elevated CVD risk profile.101  Recent evidence suggests that the regular 

chewing of Commiphora and other species of myrrh sensu lato, high in 

hypoglycemic,102 antioxidant,103 anti-inflammatory, and antibiotic properties104 

offers health benefits.  The antioxidant activity of phenolics105 and the 

cholesterol-binding activity of saponins100 in Maasai food may further modulate 

the effects of a high-lipid diet.106 

Between the 1930s and 1960s, most foods in East Africa were boiled or 

roasted, whereas many foods today are fried or deep fried.36, 107   Frying and 

deep frying in particular, have been associated with adverse health outcomes 

including elevated concentrations of pro-inflammatory cytokines and 

homocysteine.101   

A diversified diet combined with traditional knowledge of food 

preparation may advance our understanding of health by complementing 

current scientific knowledge of micronutrient density and nutrient absorption.108  

A diet consisting of a diversity of wild, edible plants, legumes, condiments, wild 

game meat, milk, fish and cereals such as sorghum and different varieties of 

millet is likely to be associated with significant health benefits and longevity.109-

111  In Kenya, Onyango and colleagues have recently demonstrated that a 

diversified diet enhances the development of young children.112   

Governmental (i.e. corporate) policies and their major socio-economic 

and environmental repercussions have fundamentally destroyed human health 

in Africa.113   In addition, the simplification of a now globalized diet has 

presented the global population with unprecedented obstacles.  Health 

implications of dietary simplification include nutrient deficiency and an increased 
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prevalence of NCDs.114   These trends are occurring worldwide, in both 

developed and developing countries, including the countries of East Africa. 

Knowledge of traditional food habits in Africa is being lost.  There is 

clearly an imperative need for documentation, compilation, and dissemination 

of this rapidly eroding wealth of information.  Knowledge of traditional African 

food habits could be used to improve the lives of African residents and African 

migrants, including the recent surge of African migrants entering Australia and 

New Zealand.  Further, such information can and should be utilized by the 

global community for improving the current globalized food culture, which has 

largely been responsible for the obesity and diabetes epidemics currently 

plaguing the world.  The online collection,16 could be instrumental in 

disseminating information related to traditional African foods and food habits.  

In summary, it appears that potential did exist for a rich food culture in 

East Africa from the 1930s to the 1960s, despite years of imperial occupation.  

Many of the traditional foods presented in this review have known health 

benefits according to the latest annals of scientific inquiry.  The knowledge 

which has evolved and remains at the heart of this Cradle of Civilization, 

including incredible knowledge of the relationship between food, food habits 

and longevity, should not be ignored and should indeed be investigated further.  

Such inquiry may be required for the human species to transcend current NCDs 

epidemics, and move toward a paradigm based upon holistic health and well-

being. 

 

2.5. Résumé 

Background:   Knowledge of traditional African foods and food habits has 

been, and continues to be, systematically extirpated.  With the primary intent of 

collating data for our online collection documenting traditional African foods and 

food habits (available at: www.healthyeatingclub.com/Africa/), the Oltersdorf 

Collection was reviewed, 75 observational investigations conducted throughout 

East Africa (i.e. Tanzania, Zanzibar Island and Pemba Island, Kenya, and 

Uganda) between the 1930s and 1960s as compiled by the Max-Planck Nutrition 
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Research Unit, formerly located in Bumbuli, Tanzania.  Methods:  Data were 

categorized as follows:  (1) food availability, (2) chemical composition, (3) 

staple foods (i.e. native crops, cereals, legumes, roots and tubers, vegetables, 

fruits, spices, oils and fats, beverages, and animal foods), (4) food preparation 

and culture, and (5) nutrient intake and health status indicators.  Results:   

Many of the traditional foods identified, including millet, sorghum, various 

legumes, root and tubers, green leafy vegetables, plant oils and wild meats 

have known health benefits.  Food preparatory practices during this period, 

including boiling and occasional roasting are superior to current practices which 

favor frying and deep-frying.  Overall, our review and data extraction provide 

reason to believe that a diversified diet was possible for the people of East 

Africa during this period (1930s-1960s).  Conclusions:  There is a wealth of 

knowledge pertaining to traditional East African foods and food habits within 

the Oltersdorf Collection.  These data are currently available via the online 

collection.  Future efforts should contribute to collating and honing knowledge 

of traditional foods and food habits within this region, and indeed throughout 

the rest of Africa.  Preserving and disseminating this knowledge may be crucial 

for abating projected trends for non-communicable diseases and malnutrition in 

Africa and abroad.  
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3. INVESTIGATION OF DIETARY INTAKE AND HEALTH 
STATUS IN EAST AFRICA IN THE 1960s: A 
SYSTEMATIC REVIEW OF THE HISTORIC OLTERSDORF 
COLLECTION 

 

3.1. Background and objectives for the systematic review of the 

Oltersdorf Collection 

The challenges facing the people of sub-Saharan Africa today have 

perhaps never appeared more overwhelming.  In addition to HIV/AIDS, 

poverty, and malnutrition, epidemics of non-communicable diseases (NCDs) are 

the latest threat to this vast continent.  Within the next 20 years, sub-Saharan 

Africa can expect a three-fold increase in deaths due to cardiovascular disease 

(CVD) and a near three-fold increase in the incidence of type 2 diabetes.1  

According to the World Health Organization (WHO), NCDs currently account for 

nearly 80% of deaths in developing countries.2  This statistic is notable in light 

of current NCD epidemics across the developed  world.3  

Our recent review of the Oltersdorf Collection, a compilation of 

investigations from the 1930s-1960s, collected by the Max-Planck Nutrition 

Research Unit in Bumbuli, Tanzania, has revealed that cultural groups 

throughout East Africa (including Kenya, Tanzania, and Uganda) indeed have a 

rich history of diversified foods and food habits.4  Many of the traditional foods 

identified, including sorghum spp.,5  various millets,6, 7 bambara groundnuts,8  

root and tubers,9 green leafy vegetables,10-13 plant oils14-17 and wild meats18 

have known health benefits, according to the latest empirical evidence.4  

Moreover, food preparatory practices during this period, including boiling and 

occasional roasting have been proven to be superior with regard to health-

related benefits as compared to current practices in East Africa which favor 

frying or deep-frying.19, 20  Overall, the data extraction4 has provided reason to 

believe that a healthy, diversified diet may have been possible for the people of 

East Africa during this time period (1930s to 1960s).4   

Although Chapter 2 presents and discusses the many health benefits of 
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the traditional East African diet,4 sub-Saharan Africa continues to experience a 

nutrition transition whereby traditional, well-tried foods and food habits have 

been systematically replaced with the manufactured food products of the 

multinational corporations.  This globalized food culture has been implicated in 

the genesis of NCDs, including type 2 diabetes, obesity, and CVD, throughout 

the world.21-24   

Recent evidence has suggested that the nutrition transition in East Africa 

continues to be fueled by:  (1) the exploitation of arable land for the production 

of cash crops for the western market economies,25, 26 (2) the environmental 

degradation of arable land for economic advancement, (3) the economic 

dependence (i.e. national debt) manufactured and incurred through such 

organizations as the International Monetary Fund (IMF) and World Bank,27, 28 

(4) the forced, rapid urbanization of rural populations for reasons of economic 

survival,29-31 (5) the introduction of patented, genetically-engineered crops by 

the controversial biotechnology company, Monsanto32, 33 and (6) the 

monopolization of the globalized food system by a few multinational 

corporations, including: Nestle©, Altria©, Unilever© and Coca-cola©.34, 35 

Recent empirical investigations from Okinawa, Japan,36, 37 the 

Mediterranean38, 39 and China40, 41 have provided robust evidence that the 

adherence to traditional, culture-specific dietary patterns is positively associated 

with health status, including reduced prevalence of nutrition-related diseases, 

and increased lifespan.  This empirical evidence has been supported by the 

largely suppressed research of Dr. Weston Price.42, 43  Price conducted his 

research among fourteen distinct native populations including the inhabitants of 

the Outer Hebrides of Scotland, the Canadian Arctic, New Zealand, Australia, 

the Polynesian Islands, and Africa and was astonished by the excellent 

physiques and health status indicators of these groups, which included, in 

African tribes, a resistance to infectious diseases.43  Traditional dietary patterns, 

he concluded, were a key determinant of the remarkable levels of health 

status.42, 43  Clearly, given the global epidemics of obesity and type 2 diabetes 

today, investigations of traditional food habits must continue as these 
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investigations are likely to hold the key to abating these epidemics. 

The Oltersdorf Collection represents a compilation of the earliest 

available nutrition-related research conducted throughout East Africa (i.e. 

Tanzania, Kenya, and Uganda) from the 1930s to the 1960s.4  The purpose of 

the present investigation was to determine if relationships between dietary 

patterns and indicators of health status were investigated in specific cohorts in 

East Africa during this time period (1930s to 1960s).  The overall objectives 

were three-fold:  

(1) To determine if the dietary intake was adequate and consisted of a 

diversity of traditional whole foods representative of the wide spectrum of food 

choices available in the region at this time;4 

(2) To evaluate and report on the prevalence of NCDs, including obesity, 

type 2 diabetes, and hypertension, and other health-related indices (e.g. 

anthropometric, biochemical, and clinical assessments including prevalence of 

parasitic infections) in the specific cohorts studied; and 

(3) To determine if relationships between dietary intake/adequacy and 

health status were investigated and quantified to provide empirical evidence of 

the health-related benefits of East African food habits at this time. 

 

3.2. Methods of the systematic review 

3.2.1. Oltersdorf Collection 

The Oltersdorf Collection consists of 75 reports collected by the Max-

Planck Nutrition Research Unit, previously located in Bumbuli, Tanzania 

(formerly Tanganyika).4  Written in both English and German, these reports 

include observational research investigation manuscripts, research records, and 

books produced from nutrition-related studies conducted throughout Kenya, 

Uganda, and Tanzania, including Zanzibar Island and Pemba Island, from the 

1930s to 1960s.  All reports included within the Oltersdorf Collection have been 

manually scanned and converted to full text PDF-documents which are now 

accessible for download via the online collection (available at 

http://www.healthyeatingclub.com/Africa).44  The purpose of this online 
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collection is to present data related to the foods and food habits of the peoples 

of East Africa during this time period,44 and these data have been summarized 

recently in the Asia Pacific Journal of Clinical Nutrition.4   

 
3.2.2. Data extraction and classification 

The 75 reports comprising the Oltersdorf Collection were manually 

reviewed by the principal researcher (V.R.).  Reports were included in the 

present review if they included all of the following: 

(1)  Name and geographic region of the specific cohort investigated; 

(2)  Demographic descriptors of the cohort investigated, including the 

gender, age, and number of individuals studied; and 

 (3)  Presentation of original, quantitative data related to both dietary 

intake/adequacy and health status.  Dietary intake and adequacy may have 

been quantified, for example, using dietary recall assessments, weighted food 

records, and/or dietary questionnaires (e.g. food frequency questionnaires).  

Health status may have been quantified, for example, using data pertaining to 

anthropometric, biochemical, and clinical assessments including the assessment 

of non-communicable and infectious diseases prevalence.   

Reports that did not fulfill these criteria were excluded. 

 

3.3. Results of the systematic review 

3.3.1. Systematic review process 

A flow diagram of the systematic review process is presented in Figure 2.  

Of the 75 reports comprising the Oltersdorf Collection, 56 were excluded due to 

a lack of original, quantitative data related to dietary intake or health status.  

These included 22 review papers,45-66  20 qualitative reports on foods and food 

habits,67-86  six reports on the chemical analysis of foods,87-92 three reports on 

agricultural practices,93-95  two reports on food markets,96, 97  two reports on 

nutritional policy,98, 99  and one report presenting food balance data.100  
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Nineteen reports contained original data.  Of these 19 reports, 13 were 

excluded,46, 101-112 including eight reports which evaluated dietary 

intake/adequacy but did not evaluate health status, and five reports which 

evaluated health status but did not evaluate dietary intake/adequacy (Figure 2).  

The systematic review resulted in six original investigations presenting 

data related to dietary intake and health status within a specific cohort residing 

Manually reviewed 

N = 75 

Step 1: Excluded papers N = 56 

 
Review papers only  n = 22 
Observational investigation of food 
habits only   n = 20 
Chemical food analysis only  n = 6 
Agricultural investigations only n = 3 
Observation of markets  n = 2 
Investigation of nutritional policy n = 2 
Food balance sheets only  n = 1 

 

Potentially relevant studies 
(containing original data) 

N = 19 

Step 2: Excluded papers          N = 13 

 
No health status investigation n = 8 
No dietary investigation              n = 5 

 

 Studies included in review 

N = 6 

 

Tanzania 

n = 2 

Kenya 

n = 3 

Uganda 

n = 1 

Figure 2.  Flow of reports of the Oltersdorf Collection included/excluded from review. 
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in East Africa (Figure 2).112-117  These reports present investigations of various 

ethnic groups of Tanzania,113, 114 Kenya112, 115, 116 and Uganda.117  Few if any 

empirical investigations have evaluated dietary patterns and health status 

indices in East Africa before this period.118   

 
3.3.2. Limitations of the research  

While these reports may be valuable as the earliest nutrition-related 

investigations conducted in East Africa, none of these investigations performed 

statistical analyses (e.g. correlations and regressions) between measures of 

dietary intake and measures of health status.  Further, in studies investigating 

more than one ethnic group or performing repeated measures over time, the 

differences between the specific groups and within the specific group over time 

were never evaluated statistically. 

 
3.3.3. Funding sources  

 Studies conducted by Popleau et al.114 and Kreysler et al.113 in 

Tanzania were funded by the Max-Planck Nutrition Research Unit, which was 

operated under an agreement with the government of Tanzania and was 

supported financially by the following German Foundations:  “Brot für die Welt” 

(Bread for the world), the Fritz Thyssen Foundation and the Robert Bosch 

Foundation.  Studies conducted by Keller et al.115 and Korte et al.112 in Kenya 

were funded by the Institute for Human Nutrition and the Tropical Institute of 

the Justus-Liebig-University in Gieβen, Germany, in cooperation with the 

Kenyan Government.  Studies conducted by Bohdal et al.116 throughout Kenya 

were funded by the World Health Organization.  Studies by Jelliffe et al.117 

conducted in Uganda were funded by the Department of Paediatrics and Child 

Health and the Department of Preventive Medicine at the Makerere Medical 

School in Kampala and by the Virus Research Institute, located in Entebbe, 

Uganda. 
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3.3.4. Overview of the research 

 

Survey areas and ethnic groups 

In Tanzania, all investigations were conducted in the North-East.113, 114  

Popleau et al.114 investigated groups residing in the Usambara Region, North-

Eastern Region and Coastal Region, while Kreysler et al.113 investigated groups 

residing in the high- and lowlands of Kilimanjaro, North-Pare, South-Pare and 

the Usambara Regions (Table 7).  In Kenya, investigations were conducted in 

the Nyeri115 and Mwea-Tebere villages112 and in the Central, Nyanza and 

Eastern Provinces (Table 8).116  In Uganda, investigations were conducted in 

both the rural and urban regions of the Acholi district (Table 9).117  The distinct 

ethnic groups studied in the various regions are presented in parentheses in 

Tables 7-9. 

 
Time period and duration  

All investigations were conducted between 1960 and 1967.112-117  The 

data collection process was generally completed within 4 months, with longer 

periods being reported by Kreysler et al.113 (6 months), Bohdal et al.116 (6 

months), and Popleau et al.114 (12 months).    

 
Sample sizes 

Sample sizes were provided for all investigations except those conducted 

in the village of Soni, Tanzania114 and in the Ichuga and Kiamariga villages of 

Kenya115 where the number of families were stated in place of subject numbers.  

Sample sizes ranged from 34 to 1190 subjects, and are presented in Tables 7-9.   

 
Age 

  All investigations provided an age range.  Age ranged from 0-70 years 

with the exception of one survey conducted by Jelliffe et al.,117 where the age 

range was 0-3 years. 
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Gender 

 Gender distributions were reported in all investigations except one, which 

was conducted in Uganda with children only.117  The number of female subjects 

was only slightly higher than the number of male subjects in all the 

investigations conducted in Tanzania113, 114 and Kenya.112, 115    

 
Seasonal variation surveys 

An investigation of seasonal variation changes conducted in the Mwea-

Tebere villages in Kenya112 provided an example of the impact that seasonal 

variations can have on the dietary patterns and dietary intake within a specific 

cohort. 

 
Assessment of dietary intake and adequacy  

In Tanzania, dietary intake and  adequacy were evaluated by means of a 

24-hour recall combined with a 4-day weighted food record,114 and a 24-hour 

recall combined with a food frequency questionnaire (FFQ).113  In Kenya, 

investigations evaluated dietary intake and  adequacy by using a FFQ in 

combination with a 7-day weighted food record.112, 115, 116  In Uganda, dietary 

intake and adequacy were evaluated by using a dietary questionnaire and a 7-

day weighted food record.117  Most investigations evaluated dietary intake 

within the family unit.112-117  Jelliffe et al.117 investigated dietary intake within 

infants and children only.  Outcomes of the assessments related to dietary 

intake and dietary adequacy are presented in Tables 7-9. 

 
Assessment of health status  

The majority of investigations (5/6, 83%) evaluated anthropometric, 

clinical and biochemical measures as indicators of health status.112-114, 116, 117   

Keller et al.115 evaluated anthropometric and clinical assessments only.  

Outcomes of the health status assessments are presented in Tables 7-9.   
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3.3.5. Outcomes related to dietary intake and adequacy  

 

Staple foods & beverages 

In Tanzania, white maize was reported as a primary staple food in all 

regions except the coastal areas of Tanzania, where cassava and fish served as 

the main staples (Table 7).113, 114  Maize was also reported as a primary staple 

food in some areas of Kenya, including the Nyeri villages,115 the Mwea-Tebere 

villages,112 the Ngamwa villages, and in the second survey conducted in the 

Masumbi village (Table 8).116   

The survey in Uthiuni village in the Eastern Province of Kenya was 

conducted during a period of maize shortage when the people were receiving 

imported yellow maize as famine relief.  Due to the maize shortage there was a 

higher consumption of wheat flour in the Uthiuni village compared to other 

areas (Table 8).116  Yellow maize was also distributed as a famine-relief food 

during the second survey carried out in the Nyaani village (Eastern Province, 

Kenya), where millet and sorghum ordinarily served as the primary staple foods 

(Table 8).116   

Sorghum was a primary staple food in the first survey conducted in 

Masumbi village among the Luo (Eastern Province of Kenya) (Table 8).116  In 

Uganda, eleusine millet (kwon) and maize were the primary staple foods among 

infants in rural Acholiland and urban Kampala, respectively (Table 9).117  

Sweetened tea with small amounts of milk, stiff maize porridge (ugali), 

and thin maize soup (uji) for breakfast were documented as staple 

foods/beverages in all investigations in Tanzania and Kenya (Tables 7 and 

8).112-116  The quantity and varieties of food consumed during afternoon and 

evening meals varied somewhat between the areas surveyed and changed 

slightly with the seasons.  Ugali made from cereals (mainly maize) served with 

a legume and green vegetable mixture represented the most commonly 

consumed meal in most surveys conducted in Tanzania and Kenya.112-116 

In rural Acholiland, Uganda, prolonged breast feeding was performed in 

combination with an early introduction of weaning foods based on vegetable 
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proteins, including an eleusine millet gruel (kwon), sesame, and varieties of 

legumes (i.e. Phaseolus vulgaris, Vigna Unguiculata, Cajanus indicus).117  Urban 

children in Kampala were fed maize flour and other carbohydrate foods (Table 

9).117 

 
Dietary protein  

In Tanzania, protein intake was highest in the coastal areas (Chakichani 

54% of dietary intake, and Maranzara 27% of dietary intake), probably due to 

regular fish consumption (Table 7).  However, children in the coastal regions 

were fed cassava rather than fish.114  A high intake of milk (15% of the total 

protein intake) was noted in Leguruki compared to villages of the Usambara 

region where animal protein intake (13-15%) was derived from meat, dried and 

fresh fish, and organs (Table 7).114  According to Kreysler et al.113 the lowlands 

of Tanzania had a higher protein intake, in particular milk and fish intake, as 

compared to the highlands (Table 7).  

In Kenya, meat intake was reportedly consumed only once or twice per 

month, while milk was regularly used in small amounts in tea and uji (thin soup 

made out of maize flour) among the Kikuyu farmers in the Nyeri district villages 

(Table 8).115  In the Mwea-Tebere villages, protein consumption was below 

recommended values.112  Protein intake was also determined to be low in the 

Ngamwa village of the Central Province, in the first and second survey in the 

West Koguta village of the Nyanza Province, and in Uthiuni village of the 

Eastern Province.  In these regions, protein was primarily derived from cereals 

followed by legumes (i.e. Ngamwa and Uthiuni villages) or fish (i.e. West 

Koguta) (Table 8).116  Increased consumption of animal protein was observed 

during the second survey of the West Koguta village as compared to the first 

survey (38% vs. 25%, respectively, due to a higher consumption of fish), and 

during the second survey of the Nyaani village in the Eastern Province of Kenya 

(probably due to the distribution of tinned pork by famine relief) (Table 8).116  

In the pre-harvest seasons of the Central, Nyanza and Eastern Provinces of 

Kenya, food intake was precarious in many communities and the protein score 
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of most families fell below 50% adequacy.116  The proportion of protein from 

animal sources was highest and well above recommended values due to the 

regular fish intake in both surveys conducted in the Masumbi village of the 

Nyanza Province (Table 8).116 

 
Dietary fat  

In Tanzania, fat represented a small proportion of the diet in all survey 

areas (Table 7).113, 114  In Kenya, increased consumption of cheap vegetable oils 

was observed at the end of the dry season (March) in the Mwea-Tebere villages 

(Table 8).  The oil was used to improve the taste of disliked foods.  Of the 

surveys conducted by Bohdal et al.,116 dietary fat was derived from ghee and 

unspecified vegetable oils.  

 
Caloric intake 

Caloric intake was adequate in 95% of the villages surveyed by Popleau 

et al.114 in North-East Tanzania, including the Usambara region, North-Eastern 

region and the coastal region (Table 7).  This was also the case in Kenya, in the 

Nyeri District and the Mwea-Tebere villages (Table 8).  In Ngamwa village of 

the Central Province of Kenya the food stores were exhausted by June (at the 

time of the survey) and 54.2% of the families consumed less than 80% of the 

recommended caloric intake.116  Investigation of the diet in the West Koguta 

village of the Nyanza Province near Lake Victoria showed caloric adequacy after 

the yearly harvest (first survey), and inadequacy during the second survey 

conducted six months later (Table 8).  Masumbi village in the Nyanza Province 

of Kenya had two harvests per year.  Both surveys in Masumbi were conducted 

after these harvests and showed a moderate number of cases below caloric 

adequacy (29.2% in the first survey and 18.2% in the second survey).116  In 

Uthiuni village in the Eastern Province of Kenya, results were obtained long 

after the main harvest and 59.1% of the families were below recommended 

caloric intake.116  Nyaani village of the Eastern Province of Kenya was hit by 

drought and was under famine relief during the second survey, during which 
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yellow maize and tinned pork were distributed and consumed.116  This resulted 

in a decrease in families being below 80% caloric adequacy from pre (23.8%) 

to post (14.3%) famine relief.116   

 
3.3.6. Outcomes related to health status  

 

Prevalence of non-communicable diseases 

 No reports of obesity, hypertension, or type 2 diabetes were presented in 

any of the investigations conducted in East Africa during this period.112-117 

 
Anthropometric data 

Developmental deficiencies in infants and children, including muscle 

wasting and low weight and height, were observed in studies conducted in 

North-East Tanzania.113, 114  Such deficiencies were also observed in the Eastern 

Province of Kenya where signs of kwashiorkor or marasmic-type of muscle 

wasting were identified in several children.116  A deviation toward lower 

anthropometric values was observed in children within the Mwea-Tebere 

villages of Kenya.112  An investigation by Keller et al.115 conducted in the Nyeri 

district villages of Kenya revealed little to no developmental deficiencies in 

children.  In Uganda, urban newborns and children (1-3yr olds) were more 

likely to have a normal weight and less malnutrition as compared to their rural 

counterparts.117     

 
Protein-energy malnutrition 

 In Tanzania, dyschromotrichia of the hair (11.5%) followed by parotid 

gland enlargement (10.6%) were the most frequent diagnoses related to 

protein-energy malnutrition as revealed by Kreysler et al.113 (Table 7).  By 

contrast Popleau et al.114 reported no severe signs of protein-energy 

malnutrition and no cases of kwashiorkor in North-East Tanzania.  

 In Kenya, depigmentation of the hair was the most common protein 

deficiency observed in children (Table 8).112, 115  The surveys conducted by 
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Bohdal et al.116 in the Nyanza and Eastern Provinces of Kenya revealed a high 

prevalence of protein-energy malnutrition as reflected by such clinical 

observations as parotid enlargement, thinness of hair, hepatomegaly, 

dyspigmentation of skin, lack of lustre, and pallor of membranes (Table 8).  In 

the Central Province, low incidence of protein-energy malnutrition was 

observed.116 

 In Uganda, diseases related to protein-energy malnutrition, such as 

kwashiorkor (0.4%) and hypochromotrichia (4.6%) were not highly prevalent 

among children living in rural Acholiland.  By contrast, urban Acholi children 

showed a higher prevalence of kwashiorkor (9%) and hypochromotrichia 

(22.8%) (Table 9).117 

 Popleau et al.114 determined that plasma protein concentrations were 

within the normal range (7.27g/100ml ± 0.61) in all areas which they surveyed 

in North-East Tanzania (Table 7).  In Kenya, assessment of the total protein in 

serum in the Mwea-Tebere villages revealed that no severe deviation from 

normal values existed on average.112 

 
Parasitic infections 

Common symptoms and/or diseases related to parasitic infections in 

North-East Tanzania included splenomegaly and hepatomegaly with a higher 

prevalence in the lowlands (19.4%) as compared to the highlands (0.3%).113  

Malaria, attributed to the protistan parasite of genus Plasmodium, was reported 

in the Nyanza (West Koguta and Masumbi villages) and Eastern Province 

(Uthiuni and Nyaami villages) of Kenya.116  These cases were associated with 

splenomegaly, hepatomegaly and anemia (Table 8).116  Splenomegaly and 

hepatomegaly were also caused by infections of Ascaris lumbricoides in the 

Masumbi village (Nyanza Province) and Visceral leishmaniasis (i.e. black fever) 

in the Nyaami village (Eastern Province) of Kenya.116   In Uganda, malaria was 

observed among the rural Acholi children, as reflected by the number of 

enlarged livers and spleens observed (Table 9).117 

Helminth infections were evaluated in most regions112-114, 116 with Ascaris 

http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Plasmodium
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lumbricoides being the most frequently reported parasitic infection (2-80% 

prevalent) (Table 7 and 8).  In North-East Tanzania, the incidence of Ascaris 

lumbricoides infections was lowest in the two coastal villages, Maranzara (2%) 

and Chakichani (9%), and highest in Leguruki and Mulungui villages (both 

80%) (Table 7).114  The incidence of Ascaris lumbricoides and hookworm 

(Necator americanus or Ancylostoma duodenale) infections seemed to be 

higher in the highlands (51%; 16%) of North East Tanzania as compared to the 

lowlands (14%; 5%).113  Korte et al.112 revealed that Ascaris lumbricoides 

infection was common among children 1-4 years of age, and bilharziasis caused 

by Shistosoma mansoni was a major concern among school-aged children.112 

 
Anemia 

 In North East Tanzania, haemoglobin, haematocrit values and mean cell 

volume haemoglobin content (MCHC) were within the normal ranges.114  On 

average, higher haematological values were observed in the lowlands as 

compared to the highlands.113   

Haematological data collected by Bohdal et al.116 revealed anemia related 

to parasitic infections of African trypanosomasis (i.e. African sleeping sickness) 

in the Nyanza and Eastern Provinces of Kenya, and Visceral leishmaniasis in the 

Nyaami village of the Nyanza Province of Kenya.116 

Jelliffe et al.117 evaluated a high prevalence of anemia among the rural 

Acholi children (Table 9). 

 
Vitamin C adequacy  

Haematological vitamin C (ascorbic acid) concentrations were 

determined to be adequate in Tanzania, as reported by Popleau et al.114 and 

Kreysler et al.113 (Table 7). 

 
Vitamin A adequacy  

 Dietary intake of vitamin A was observed to be deficient in several 

investigations, as reflected by the prevalence of the following clinical conditions:  
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Follicular hyperkeratosis (Range: 7-12%),112-115 xerosis conjunctivae (Range:  

3.2-29.1%),113, 116 xerosis of skin (30%)112 and corneal vascularisation (Range: 

9.5-19.3),112, 116 (Table 7-9).   

 Investigations conducted by Kreysler et al.113 in North-East Tanzania 

revealed that the prevalence of clinical vitamin A deficiency was higher in those 

residing in the lowland versus the highland areas.  Biochemical vitamin A 

deficiency, as reflected by low serum retinol and carotene concentrations was 

observed in North-East Tanzania.113  However, these indices were determined 

to be within the normal range in the Mwea-Tebere villages of Kenya.112 

 
Riboflavin and niacin adequacy 

Intake of niacin and riboflavin was found to be inadequate in the studies 

conducted in North-East Tanzania by Popleau et al.114  Biochemical analyses 

revealed riboflavin insufficiency in all regions of North-East Tanzania except  the 

Kilimanjaro highlands and the South Pare region, where a remarkably good 

riboflavin status was evaluated.113  The most frequently reported disease 

related to inadequate intake of these micronutrients in Tanzania was atrophic 

lingual papillae (8.3% prevalent in the study by Kreysler et al.).113   

In Kenya, dietary intake of riboflavin in all survey areas was below 

recommended levels as reflected in the high prevalence of atrophic lingual 

papillae and angular palpebritis.112, 115, 116   

 

3.4. Discussion 

The purpose of the present investigation was to perform the first 

systematic review of the historic Oltersdorf Collection4 to determine if 

relationships between traditional dietary food habits and indicators of health 

status were investigated within specific cohorts residing in East Africa from the 

1930s to 1960s.  The overall objectives were: (1) to determine if the dietary 

intake was adequate and consisted of a diversity of traditional foods, 

representative of the wide spectrum of traditional whole foods available 

throughout the region at this time;4 (2) to evaluate and report on the 
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prevalence of NCDs and other health-related indices in the specific cohorts 

studied; and (3) to determine if relationships between dietary intake/adequacy 

and health status were investigated and quantified to provide empirical 

evidence of the health-related benefits of East African food habits at this time. 

The review process resulted in six investigations being identified.112-117  

Published between 1963 and 1969, these are probably the first investigations to 

provide original data regarding to dietary intake/adequacy and health status 

indices within specific East African cohorts (Table 7-9).   

 
3.4.1. Dietary intake and adequacy 

Overall, the present review has demonstrated that dietary deficiencies 

existed amongst several of the cohorts investigated, and that the dietary intake 

did not consist of a wide spectrum of traditional foods available in the region at 

this time.4  The investigations overwhelmingly documented a monotonous diet 

lacking in dietary diversity.112-117   The main overall finding of the dietary intake 

surveys was the high cereal consumption, primarily white maize, which 

routinely provided over 50% of the total caloric intake.112-117  

There are many potential explanations for the lack of dietary diversity in 

the cohorts studied.  Several investigators have discussed the transition from 

the traditional East African diet consisting of roots, tubers, legumes, wild game 

meat, fish, milk, and cereals including sorghum and varieties of millets, to a so-

called maize diet.116, 118-120  The shift toward maize as a primary staple food in 

the majority of East African diets began with the emergence of cash-crop 

farming during the 1950s.121-123   

Indigenous communities were encouraged by colonial masters to grow 

cash crops for export to “improve their standards of living” within a new 

economic system.28, 121  The transition to cash-crop farming had significant 

consequences on the nutritional status of the East African population.123  For 

example, the clearing of native forest for cash-crop farms eliminated many 

indigenous food trees, wild fruits and vegetables, and gathered foods from the 

diet.124-127  Moreover, the ecological damage made hunting virtually impossible 
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and markedly reduced the amount of wild bush meats consumed by the local 

populations.121   

The expansion of cash-crop farming of coffee, copra, cotton, sesame, 

peanuts, and sugar in East Africa, also reduced the number of cattle farms, 

which in turn displaced domesticated animal and milk protein in the diet.25, 28, 

116  Inevitably, this resulted in a monotonous cereal-based diet, devoid of 

animal foods128 as reflected in the monotonous diets reviewed (Table 7-9).  The 

transition to a cash-crop economy also had a negative effect on the cultivation 

of the less commercially acceptable indigenous crops, such as  protein-rich 

sorghums and millets, that had previously contributed to the dietary diversity of 

the diet of the indigenous people.32, 122, 126 

Since colonization, the loss of arable land, the destruction of natural 

ecosystems, and the replacement of indigenous crops with cash crops has 

resulted in extended periods of food shortage and an increased dependence on 

introduced or donated cereals.122, 129, 130  For example, research by Bohdal et 

al.116 in the Uthiuni village of Kenya (Table 8) was conducted while the local 

population was experiencing a famine (during survey 8).  Foods such as tinned 

pork and maize were normally not included into the diet, but were consumed 

only as food aid during the period of food shortage.  In this example, maize 

replaced the nutritionally superior millets as the primary staple grain.  It is 

noteworthy that the food aid provided to the Uthiuni village during the famine 

was insufficient to markedly improve the health status of this population.116 

The decline in the use of indigenous food crops and gathered wild 

species, and the reliance on food-aid programs, delivering wheat, rice and 

maize resulted in the overall simplification of the African diet.21, 131-133  

Interestingly, recent research and epidemiological evidence has associated the 

process of westernization of dietary habits and traditional food habits with the 

increasing prevalence of NCDs among indigenous populations.134-138  As has 

already be mentioned, the rise of NCDs adds to the existing health burden of 

micronutrient deficiencies and infectious diseases throughout Africa. 

Indeed the loss of dietary diversity is not limited to East Africa.  Dietary 
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simplification has become a global issue, as greater numbers of people are 

being fed with fewer and fewer crop species.139  It is generally accepted that as 

societies develop, they experience a reduction in the number and variety of 

food sources consumed.22, 140  Therefore, with the passage of time the 

knowledge of traditional foods and food habits is lost.130  Dietary simplification 

and the loss of ancient knowledge regarding traditional foods and food habits 

continues today, largely unabated in East Africa.19, 124  Oniang‟o141 and 

Kuhnlein130 assert that indigenous food resources and the knowledge of their 

uses has greatly diminished in sub-Saharan Africa.  However, uncultivated food 

resources are still gathered and used, particularly by rural communities, when 

other foods fall short.142, 143   

 
3.4.2. Health Status 

 

Non-communicable diseases (NCDs) 

The present systematic review provided no mention of NCDs in any 

cohort investigated in East Africa during the 1960s.  Obesity, type 2 diabetes, 

CVD and hypertension were not mentioned as clinical diagnoses in any study 

reviewed.112-117  It must also be mentioned however, that all of these 

investigations were conducted several years before the widespread 

dissemination of manufactured food products of the transnational corporations, 

which has hastened NCD epidemics markedly.  Several researchers have 

attributed the current rise of NCDs in Africa to the introduction of these 

manufactured food products and poor staple foods including cheap vegetable 

oils and wheat.137, 138, 144, 145   

 
Malnutrition-related diseases 

Overall, children were the most affected by the change from a diverse 

traditional diet toward a more simplified diet, as reflected in the high incidence 

of clinical, anthropometric and biochemical deficiencies indicating protein-

energy malnutrition.112-117  The replacement of protein-rich foods, such as 
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traditional millet porridge with sweetened tea for breakfast (Table 7-9) was 

particularly detrimental to children‟s health.120  Servere protein-calorie 

malnutrition, including kwashiorkor, was uncommon among the young children 

in rural Acholiland, reflecting the importance of prolonged breast feeding and 

the availability of traditional weaning foods for the physical development of 

infants.117   

The widespread prevalence of micronutrient malnutrition, such as 

vitamin A deficiency, iodine deficiency, and anemia, was observed in several 

investigations reviewed (Tables 7-9).112-117  These deficiencies remain in the 

forefront of major nutritional diseases in East Africa today.146, 147  As adequate 

intake of vitamin A protects against infections of the respiratory tract, and 

reduces the risk of transmission of HIV infection from mother to child, the 

alleviation of vitamin A deficiency is particularly important.148-151 

Kreysler et al.113 suggested that replacement of dark green leafy 

vegetables by European cabbage deprived the people of important carotene 

sources, resulting in the high prevalence of vitamin A and riboflavin 

deficiencies.113, 114    In North-East Tanzania, vitamin C adequacy was attained 

with regular consumption of fruits, wild vegetables and tubers.  However, based 

on the dietary questionnaire conducted by Kreysler et al.,113 a tendency to 

replace these staples with maize and rice was observed, particularly among the 

inhabitants of the lowlands.113  Loss of several varieties of crops which the land 

historically yielded (e.g. sorghum and millet varieties, bambara groundnut, 

beans), and which were high in micronutrients, resulted in reduced biodiversity 

and hastened dietary simplification.129, 152 

Unfortunately, programs of the United Nations (UN) and the aid agencies 

which are mostly directed at children use sugar, harmful oils and fats, and 

monosodium glutamate for vitamin A fortification.148, 153 The high intake of 

these particular food constituents is known to hasten the development of 

overweight/obesity and related NCDs, including type 2 diabetes and CVD.22, 154  

While fortification (and vitamin supplementation) are common strategies for 

alleviating micronutrient deficiencies, as they are cost-effective and easy to 
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administer, they are inadequate as they do not address the underlying cause of 

the deficiency, including inequity and poverty.155  Little emphasis has been 

placed on whole food approaches to control micronutrient malnutrition.156  

Existing data has provided an insight into how whole foods can significantly 

contribute to better health status.4, 17, 157-161  

 
Infectious diseases 

Several studies noted a high incidence of parasitic infections amongst the 

population groups investigated in North-East Tanzania, Kenya, and Uganda 

(Table 7-9).  Protein-energy malnutrition and anemia co-existed with a high 

incidence of helminth infestations, and malaria parasitemia among the Kenyan 

population groups investigated by Bohdal et al.116  Jelliffe et al.117 reported that 

the high anemia rates among the rural Acholi children were due to the high 

malaria incidence, an associated link also reported by Nyakeriga et al.162  

Population density, low standards of hygiene and malnutrition were the 

fundamental determinants of the high incidence of Ascaris lumbricoides 

observed among all population groups of North East Tanzania113, 114 and 

Kenya.112, 115, 116   

 
3.4.3. Relationships between dietary intake/adequacy and health status  

Relationships between dietary intake/adequacy and health status indices 

were not statistically investigated in any of the studies reviewed.112-117  It is not 

possible, therefore, to provide robust empirical evidence of the health-related 

benefits of East African food habits at this time. 

 

In summary, the systematic review of the Oltersdorf Collection revealed 

that many ethnic groups investigated in East Africa (i.e. Tanzania, Kenya and 

Uganda) during the 1960s did not exhibit adequate dietary intake and did not 

consume a diversity of traditional whole foods representative of the wide 

spectrum of food choices available in the region at this time.4  While NCDs were 

not prevalent, there was substantial reporting of malnutrition-related and 
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infectious diseases, particularly prevalent among children.  The present review 

supports the contention that a shift from the traditional, diversified diet4 to a 

more simplified monotonous diet may have been concomitant with the 

implementation of cash-crop farming.  For a resolution of current nutrition-

related epidemics currently plaguing the vast continent of Africa (i.e. NCD and 

malnutrition-related diseases; the double burden) it is critically important to 

investigate and disseminate evidence regarding the fundamental contributors to 

the nutrition transition.21   

 

3.5. Résumé 

We have recently reported on the myriad of health benefits of traditional 

East African food habits.  However, this region continues to experience a 

nutrition transition whereby traditional, well-tried foods and food habits have 

been systematically replaced with the products of multinational corporations.  

The health-related impact has been devastating, as clearly evidenced by current 

non-communicable disease (NCD) epidemics.  The purpose of the present 

investigation was to review the Oltersdorf Collection and determine if 

relationships between dietary intake/adequacy and indicators of health status 

were investigated in specific cohorts in East Africa (i.e. Tanzania, Kenya and 

Uganda) from the 1930s and 1960s.  The systematic review process resulted in 

six investigations being identified.  Published between 1963 and 1969, these 

are likely the first investigations to provide original data pertaining to dietary 

intake/adequacy and health status indices within specific East African cohorts.  

Overall, the review revealed that many ethnic groups did not exhibit adequate 

dietary intake and did not consume a diversity of traditional whole foods 

representative of the wide spectrum of food choices available in the region at 

this time.  While NCDs were not prevalent, there was substantial reporting of 

malnutrition-related and infectious diseases, particularly among children.  The 

present review supports the contention that the shift from a traditional, 

diversified diet to a simplified, monotonous diet may have been concomitant 

with the onset of cash-crop farming.  For resolution of the current nutrition-
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related epidemics currently plaguing the vast continent of Africa (i.e. NCD and 

malnutrition-related diseases; the double burden), it is critically important to 

investigate and disseminate evidence related to the fundamental contributors to 

the nutrition transition.  
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Authors, year  

Survey area (Ethnic group) 

Sample (n) 

 Dietary intake Dietary adequacy 
Health status measures and prevalence 

of diseases 

 
Popleau et al.114 
1969 
North-East Tanzania: 
Usambara region: 

o Bumbuli village(Shambala)   
        n = 238 

 
o Mulungui village 
        n = 85 

 
o Soni village (Shambala) 

                n = 20 families  
 
North-Eastern region: 

o Leguruki village (Meru) 
                n=34 
 
 
 
 
 
 
Coastal region: 

o Maranzara village (Digo) 
                n=35  

 
o Chakichani village (Digo)  

                n=35 
 

 
 
 
 
 
 
 

 
 
 
 
Usambara region: 
 Most important staple food: white 

maize and plantain 
 Supplementary foods: wild spinach, 

cassava flour, legumes, meat, fish 
organs, milk 

 Total intake of animal protein: 13-15% 
from meat, fish, organs 

 
 
North-Eastern region: 
 Most important staple food: white 

maize 
 Supplementary foods: legumes, milk, 

meat, blood 
 Total intake of animal protein: 24%  

- 15/24% came from milk 
      -  9/24% came from meat and blood 
 
Coastal region: 
 Most important staple food: fish, 

cassava 
 Supplementary foods: maize, wild 

spinach 
 Total intake of animal protein: 

Chakichani 54% 
Maranzara 27%  

 
 In all areas with exception of Soni and 

Chakichani legumes were an important 
protein source 

 

 
 
 
 
Notes from all areas investigated: 
 
 Caloric requirements were met by 95% of the 

individuals studied 
 Calcium requirement were met by less than 

60% 
 Diets were overall inadequate with respect to 

intake of protein, vitamin B2, niacin and 
vitamin A  

 

 
 
 
 
Anthropometric: 
Infants/Children < 2 yr of age 
 Muscle wasting prevalent  

 Uniformly delayed increase in height and 
weight  

Note: Physical development of infant was 
considerably better in Leguruki compared to 
villages of the Usambara area 
 
Clinical: 

 No severe signs of protein-energy 
malnutrition 

 No cases of kwashiorkor 

 Follicular hyperkeratosis: 9.8% (evenly 
distributed over all areas examined) 

 
Parasitic (%) infections: 
                    A. lumbricoides       Hookworm  
Bumbuli               63%                     11% 
Mulungui             80%                      28% 
Soni                    40%                      21% 
Leguruki               80%                     17% 
Maranzara              2%                     14% 
Chakichani             9%                      38% 
 
Biochemical: 
 No cases of microcytic anemia 
 Total plasma protein (g/100ml): 7.27±0.61 
 Ascorbic acid (mg%): 1.26±0.36 

Table 7.  Investigations in North-East Tanzania. 
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*Thin soup made out of maize flour; **Any type of wild green leafy vegetable; ***Stiff maize porridge, mainly made from maize 

 

Authors, year  

Survey area (Ethnic group) 

Sample (n) 

 

 Dietary intake Dietary adequacy 
Health status measures and 

prevalence of diseases 

 
Kreysler et al.113 
1969 
North-East Tanzania: 
Kilimanjaro region 

o Highlands (Chagga) 
o Lowlands (several tribes) 

 
North-Pare region: 

o Highlands (Pare) 
o Lowlands  (Pare) 

 
South-Pare region: 

o Highlands (Pare) 
o Lowlands (Pare and Maasai) 

 
Usambara region:  

o Highlands (Shambala) 
o Lowlands (several tribes) 

 
Total N=1190 
 

 
Breakfast: 
 Most common food: tea with sugar 
 Replaced by uji* in poor families  
 Lower white maize consumption in lowlands 

 
Lunch: 
 Most important staple food: white maize 

(increasing importance from Kilimanjaro (Moshi) 
to Usambara) 

 Highlands: higher banana consumption 
 Lowlands: Mchicha** with extensive use of milk 

(with exception of Moshi) 
 
Supper and lunches 
 Lowlands: high fish consumption 
 Highlands increased consumption of: 

 Milk (North Pare) 
 Beans (Kilimanjaro low, South-Pare low) 

 
Prevalent dishes (% of all lunches and suppers):  
 Ndizi na nyama (bananas and meat) in 

Kilimanjaro highlands (37%) 
 Ugali*** with fish in Usambara Lowlands (40%) 

 

 
 Data not reported 

 

 
Anthropometric (children only): 

 Poor anthropometric status in children 
up to 10 years  

 
Clinical (% affected): 
 Dyschromotrichia of hair: 11.5% 
 Parotid enlargement: 10.6% 
 Xerosis conjunctivae: 29.1%  
 Follicular hyperkeratosis: 7.3%  
 Atrophic lingual papillae : 8.3%  
 Spleno-/ and hepatomegaly: 10.6% 

 
Parasitic infections: 
 Ascaris lumbricoides: 14-51%  
 Hookworm: 5-16% 

 
Biochemical: 
 Non-physiological anemia prevalent 
 Protein in serum (g%):  4.40-4.42  
 Albumin in serum (g%): 6.72-6.83 
 Retinol in serum (µg/100ml): 28.73 
 Carotene in serum (µg/100ml): 93.72 
 Average riboflavin (µg)/creatinine (g) 

ratio (adults):  240-300 
 Average ascorbic acid levels 

(mg/100ml) in blood (adults):  1.02 
 

Table 7 (continue).  Investigations in North-East Tanzania. 
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Authors, year  
Survey area (Ethnic group) 
Sample (n) 

 

Dietary intake Dietary adequacy 
Health status measures and 

prevalence of diseases 

 
Keller et al.115 
1969  
 
Nyeri district Villages (Kikuyu)  

o Kiamariga village 
o Ichuga village  

 
Total N = 66 families 

 

 
Breakfast: 
 Kiamariga: Tea with milk, sugar or both and  

uji* with salt, sometimes milk or sugar; 
 Ichuga: Tea consumed twice a day, as often as 

uji* 
 
Lunch/snack: 
 Sweet potatoes, yams, arrow roots with 

potatoes, roasted maize on cob, a piece of 
sugar cane or a cup of uji* or tea 

 Ugali** with milk or vegetables 
 Potatoes with vegetables 

 
Supper: 
 Stew of maize, beans and vegetables (single or 

in combination, including fried onions, cabbage, 
potatoes, bananas, wild vegetables) 

 
Animal protein: 
 Milk: consumed on regular basis with tea or uji 
 Meat: consumed once or twice per month 
 Eggs: rare, delicacy item 

 
Wild vegetables:+  
- regular part of diet especially towards the end of 
rainy season 
 

 
Macro and micro nutrient intakes 
expressed as % of RDI: 
 
 Calories: 94% 
 Calcium: 44% 
 Iron: 196% 
 Vitamin A: 28% 
 Thiamin: 485% 
 Niacin: 126% 
 Vitamin C:  89% 

 
Anthropometric: 
 No major growth retardation or 

stunting reported 
 
Clinical: 

 Atrophic lingual papillae: 12% 
 Depigmentation of hair: 9% (95% of 

children <15 yr of age) 
 Follicular hyperkeratosis: 7% 
 Thyroid enlargement: 16% 

 

 
Authors, year  
Survey area (Ethnic group) 
Sample (n) 
 

 Dietary intake Dietary adequacy 
Health status measures and 

prevalence of diseases 

 
Korte et al.112 
1969  
 
Mwea-Tebere Villages (Kikuyu)  

o Mahigaine village 
o Kirogo village 

 
Total N = 251 

 

 
Breakfast: 
 Tea with sugar and sometimes milk, uji* or 

leftovers from day before++ 
 
Main foods: 
 Maize (57.3%) and legumes (24.5%) 
 Less frequently consumed: rice+++ and other 

cereals, potatoes, meat, milk 
 Scarcely available: green vegetables 
 Children (up to 4-5 years) were given rice and 

English potatoes frequently 
 
Seasonal foods:  
 Higher consumption of rice, vegetable oil++ and 

onion, and lower consumption of maize, legumes 
and sugar at the end of dry season (March) 

 

 
 Average calories: 2,604kcal 
 Fat: 9% of caloric intake 
 Protein score: 61.8/100 
 Carbohydrate score: 76.6/100 
 Calcium:  321mg/d  
 Iron:  27.5mg/d 
 Vitamin A:  308I.U./d 
 Vitamin B1:  1.3mg/d  
 Vitamin B2:  1.0mg/d  
 Vitamin C:  21mg/d  

 

 
Anthropometric: 
 Deviation towards lower than normal 

values  
 
Clinical: 
 High incidence of protein-energy 

malnutrition in children 1-4 yrs 
 Dyspigmentation (skin/hair): 44% 
 Atrophic lingual papillae: 21%  
 Xerosis of skin:  30% 
 Follicular hyperkeratosis: 12% 
 Corneal vascularization: 9.5% 

 
Parasitic infections (% affected) 
 Ascaris lumbricoides: 14.3% 
 Shistosoma mansoni: 7.6% 

 
Biochemical: 

 Anemia prevalent  
 Protein in serum within normal range  
 Retinol within normal range 
 Carotene within normal range 

 

Table 8.  Investigations in Kenya. 
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Table 8 (continue).  Investigations in Kenya. 
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Authors, year  

Survey area (Ethnic group) 

Sample (n) 

 

 Dietary intake Dietary adequacy 
Health status measures and 

prevalence of diseases 

 
Bohdal et al.116 
1964 -1968 
 
Central Province 

o Ngamwa village (Kikuyu) 
                n = 142  
 
 
 
 
 
 
 
 
Nyanza Province 

o West Koguta village (Luo)  
                survey 1:  n = 149 
                survey 2:  n = 141  
 
 
 
 

 
Staple foods: 
 White maize flour (main cereal), beans, fresh milk, 

green maize, salt, green leaves, onions, bananas, 
cabbage, English potatoes, sugar, fat, tea 

 
Breakfast: 
 Uji* or tea 

Lunch 
 Maize and bean mixture including green leaves 
 Potato-banana mixture 

Supper 
 Maize-bean mixture including green leaves 

 
 
Staple foods: 
 Sorghum (main cereal), milk, groundnuts, maize (dry), 

cassava flour 
Breakfast: 
 Tea and uji* (equal popularity)  

Lunch: 
 Ugali** and green vegetables  
 Ugali** and fish (most popular) 

Supper: 
 Ugali**  and fish 
 Ugali**  and green vegetables  

 
Note: survey 2 revealed slightly reduced consumption of 
cereals and legumes but an increased consumption of fish 
in the sample 
 
 
 

 
 
 
 
 Calories:  1727kcal/d 
 Protein:  48g/d 
 Calcium:  259mg/d  
 Iron:  17mg/d 
 Vitamin A:  1538I.U./d 
 Vitamin B1:  1.4mg/d 
 Vitamin B2:  0.84mg/d 
 Niacin:  9.7mg/d  
 Vitamin C:  130mg/d 

 
                        
 
                       Survey 1        Survey 2 
 

 Calories:      1671kcal/d   1487kcal/d 

 Protein:            55g/d            52g/d 

 Calcium:        338mg/d       326mg/d 

 Iron:              15mg/d         13mg/d 

 Vitamin A:    596I.U./d       704I.U./d 

 Vitamin B1:   1.47mg/d      1.14mg/d 

 Vitamin B2:   0.68mg/d      0.65mg/d 

 Niacin:       13.6mg/d        8.6 mg/d 

 Vitamin C:      52mg/d         81mg/d 

 
 
 
 
Clinical: 
 Low incidence of protein deficiency 

(parotid enlargement 6.4%; thinness 
of hair 1.8%) 

 Thyroid enlargement: 24.7% 
 Atropic lingual papillae: 21% 
 Xerosis conjunctivae: 21% 
 Corneal vascularisation: 19.3% 

 
Parasitic infections: 40.7% 
 Ascaris lumbricoides:  25.8% 

 
Clinical: 
 Splenomegaly:  19% 
 Hepatomegaly:  9.8% 
 Spleno-hepatomegaly 6% 
 Xerosis conjunctivae: 9.8% 
 Thyroid enlargement: 8.6% 

 
Parasitic infections:  22.3%  
 Schistosoma mansoni:  1.1%  

 
Biochemical : 
 Anemia prevalent  

Table 8 (continue).  Investigations in Kenya. 



 85 

 

 

Authors, year  

Survey area (Ethnic group) 

Sample (n) 

 

 Dietary intake Dietary adequacy 
Health status measures and 

prevalence of diseases 

 
Bohdal et al.116 
1964 -1968 
 
Nyanza Province 

o Masumbi village (Luo) 
                survey 1:  n = 116 
                survey 2:  n = 97   
 
 
 
 
 
 
 
 
 
 
 
 
 
Eastern Province 

o Uthiuni village (Wakamba)  
                n = 133 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Staple foods – survey 1: 
 Sorghum (main cereal), cassava four, green 

vegetables, onions, salt, fish (higher 
consumption of dry than fresh fish) 

 
Staple foods - survey 2: 
 White maize (main cereal), legumes, green 

vegetables, onions, salt, fish  
 
Breakfast: 
 Tea and uji* 

Lunch: 
 Ugali** and green leaves 

Supper: 
 Ugali** and green leaves  

 
 
Staple foods: 
 Yellow maize (main cereal from famine relief), 

beans, green leaves, wheat flour, cabbage, 
potato, tomato, fat, onions, fresh milk 

 Higher consumption of wheat flour than in other 
areas - used to make uji* or chapatti eaten with 
vegetables and occasionally with meat stew 

 
Breakfast: 
 Tea and  uji* 

Lunch: 
 Maize and beans 
 Ugali** or uji with vegetable  

Supper: 
 Maize and bean mixture 

 

 
 
 
 
                         Survey 1        Survey 2 
 
 Calories:     2498kcal/d    2471kcal/d   
 Protein:            73g/d             86g/d   
 Calcium         987mg/d       534mg/d   
 Iron:             27mg/d          23mg/d   
 Vitamin A: 1305I.U./d      1212I.U./d 
 Vitamin B1:    1.8mg/d            2mg/d    
 Vitamin B2:    0.9mg/d        1.2 mg/d 
 Vitamin C:     87 mg/d         67 mg/d    

 
 
 
 
 
 
 
 Calories:  1426kcal/d 
 Protein:  45g/d      
 Calcium:  250mg/d 
 Iron:  15mg/d 
 Vitamin A:  1179I.U./d 
 Vitamin B1:  1.2mg/d 
 Vitamin B2:  0.64mg/d 
 Niacin:  7.5mg/d 
 Vitamin C:  84 mg/d   

 
 
 
 

 
 
 
 
Clinical: 
 Xerosis conjunctivae: 3.2% 
 Splenomegaly: 40% 
 Hepatomegaly: 28% 

 
Parasitic infections: 61%  
 Ascaris lumbricoides: 43.7%  
 African trypanosomiasis 

 
Biochemical examination 
 Anemia prevalent 

 
 
 
 
 
 
Clinical: 
 Hepatomegaly: 59.6% 
 Splenomegaly: 17% 
 Dyspigmentation of skin: 49% 
 Thinness of hair: 44% 
 Lack of lustre: 29% 
 Pallor of membranes: 34% 
 Parotid enlargement: 24.6% 

 
Biomedical examination 
 Anaemia prevalent 

 

Table 8 (continue).  Investigations in Kenya. 
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Authors, year  

Survey area (Ethnic group) 

Sample (n) 

 

 Dietary intake Dietary adequacy 
Health status measures and 

prevalence of diseases 

 
Bohdal et al.116 
1964 -1968 
 
Eastern Province 

o Nyaami village (Wakamba) 
                survey 1:  n = 18 families 
                survey 2:  n = 17 families 
 
Total N = 225 
 
 
 
 
 
 

 
 
 
 
Staple foods - survey 1 
 Millet flour (main cereal), sorghum, milk and salt 

 
Staple foods - survey 2# 
 Famine relief: yellow maize dry, yellow maize 

flour 
 Millet flour, milk and salt 

 
Breakfast 
 Uji*  

Lunch 
 Uji* 

Supper 
 Uji* 
 Boiled maize 
 Ugali** and skim milk 

 
Notes:  
 The uji* in this areas had milk added.   
 Higher millet and sorghum consumption in the 

first survey 
 

 
 
 
 
 Calories:  2265kcal/d 
 Protein:  70g/d 
 Calcium:  263mg/d 
 Iron:  17mg/d 
 Vitamin A:  383I.U./d 
 Vitamin B1:  2.09mg/d 
 Vitamin B2:  0.94mg/d 
 Niacin:  12.7mg/d  
 Vitamin C:  3.8mg/d 

 

 
 
 
 
Anthropometric: 
 Children: Signs of kwashiorkor or 

marasmic-type of muscle wasting  
 
Clinical: 
 Splenomegaly 18.7%  
 Hepatomegaly 26% 
 Pallor of membranes: 23% 
 Atrophic papillae: 45% 
 Angular palpebritis: 19.7% 
 Xerosis conjunctivae: 21% 
 Endemic Visceral leishmaniasis and 

African trypanosomiasis 
 
Biochemical: 
Anemia prevalent 

Table 8 (continue).  Investigations in Kenya. 

RDI = Recommended dietary intake 
*Thin soup made out of maize flour 
**Stiff maize porridge, mainly made from maize 
+Twelve different wild vegetables with high β-carotene were identified  
++Consumption of cheap vegetable oils and onions increased similarly to the rice consumption. They were used to improve the taste of disliked and leftover foods 
+++Although rice was available in every household it was disliked due to the fact that after its consumption a feeling of hunger returned quickly.  Rice consumption was higher when maize and legumes were not 

abundantly available 
#Nyaani village was hit by drought and was under famine relief during this survey 
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Authors, year  
Survey area (Ethnic group) 
Sample (n) 
 

 Dietary intake Dietary adequacy Health status measures and prevalence of diseases 

 
Jelliffe et al. 117 
1963 
 
Acholi district: 

o Rural area: Acholiland (Acholi) 
        n = 222 (newborn infants)  
         n = 384 (1-3 yr olds) 
 
o Urban area: Kampala (Acholi) 

               n=79 (newborn infants) 
               n=53 (1-3 yr olds) 
 
 
 
 
 
 
 

 
Diet of rural Acholi children: 
 Breast-feeding until 2nd year of life 
 No bottle feeding existent 
 Soft and semi-solid foods introduced from 

second six months onwards 
 Main infant foods: eleusine millet, beans, 

green vegetables, sesame, meat 
 
Diet of urban Acholi children 

 Breast-feeding carried out until 16-18 
months  

 Main infant foods: maize, potatoes (sweet or 
European), plantain, cassava, green 
vegetables, beans 

  

 
 Data not reported 

 

 
Anthropometric (% affected): 
 
                                      Infants     1-3 yr old 
Rural  
Normal weight range            27.9        42.2 
Third degree malnutrition       5.9         3.4 
Urban 
Normal weight range           69.9         58.5 
Third degree malnutrition      1.3          1.9 
 
Clinical (% affected): 
                                      Infants     1-3 yr old 
Rural  
Kwashiorkor:                       0.7            0.4 
Nutritional marasmus:         0.7             0.6 
Hypochromotrichia:             8.5            4.6 
Anemia:                            41.9         22.5 
Palpable livers:                   18.8          32.7 
Enlarged spleen:                 55.1          63.5 
 
Urban                                            1-3 yr old 
 Kwashiorkor:                                   9.0 
 Hypochromotrichia:                        22.8 

 
Parasitic (%) infections:  
Rural                               Infants    1-3 yr old 
 Pl. Falciparum:           53.2             53.3      
 Pl. Malariae:               23.4             27.5 

 
Biochemical: 
Haemoglobin (g%) (rural and urban combined) 
 Infants: 7.7 
 1-3 yr olds: 8.6 
 3% infants and 2% of 1-3 yr olds had hemoglobin < 5 

Table 9.  Investigations in Uganda. 
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4. COLONIAL AND NEOCOLONIAL FORCES AND THE 
ERADICATION OF TRADITIONAL FOOD HABITS IN 
EAST AFRICA: HISTORICAL PERSPECTIVE ON THE 
NUTRITION TRANSITION 

 
Since the 1500s, when the imperial powers of Europe sought to expand 

their empires through the colonization of sub-Saharan Africa, the effort has 

been to destroy the indigenous people, their way of life and their ancient 

knowledge, including a vast and incredible knowledge of food habits and their 

associated benefits to health and longevity.1  Over the past few centuries, the 

means used to subjugate the population of Africa has shifted from overt force 

(e.g. genocide, slavery, seizure of arable land and resources)2 to the 

implementation of a neocolonial, political-economic structure designed to 

oppress the African population through the creation of economic dependence 

(i.e. debt and taxes) and economic exploitation (by trade-policy reforms and 

transnational corporations).3-6   

The inhumane impact of these colonial and neocolonial forces persists in 

sub-Saharan Africa today, largely unresolved, and becomes glaringly evident 

with investigation of the root causes of disease epidemics currently plaguing the 

indigenous people of this vast continent.7  Over the past several decades, sub-

Saharan Africa has experienced a rapid upsurge of non-communicable diseases 

(NCDs), which includes epidemics of obesity, diabetes, cardiovascular disease 

(CVD), and various cancers.7  Within the next 20 years, sub-Saharan Africa can 

expect a three-fold increase in deaths due to CVD and a near three-fold 

increase in the incidence of type 2 diabetes.8  Further, NCDs have not simply 

replaced infectious and malnutrition-related diseases throughout sub-Saharan 

Africa, they co-exist alongside classic nutritional deficiencies, famine, and 

infectious diseases resulting in a polarized and protracted double burden of 

disease.9-12  By 2020, it is predicted that NCDs will account for 80% of the 

global disease burden, and will cause 70% of deaths in developing countries.7  

The health care systems in sub-Saharan Africa are either non-existent or are 
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grossly inadequate to deal with this burgeoning double burden of disease and 

its myriad consequences (i.e. for healthcare, for economic viability and political 

stability).13-15 

The NCD epidemics currently sweeping sub-Saharan Africa have been 

directly attributed to the nutrition transition, whereby traditional foods and food 

habits have been progressively replaced by the globalized food culture of the 

multinational corporations.10, 16, 17  The transition to a simplified diet includes 

increased consumption of energy-dense food, which is high in saturated fat and 

low in unrefined carbohydrates.18  These newly formed dietary patterns have 

been recognized as a marked contributor to NCD epidemics.19  By contrast, we 

have presented scientific evidence that traditional East Africa food habits, 

including dietary intake of a broad spectrum of cereals, roots, tubers, fruits, 

vegetables, spices, fats, fish and wild bush meats, are associated with myriad 

health benefits according to the latest empirical investigations.20   

Paradoxically, while the globalized food culture exerts a pathological 

effect21-23 and traditional foods exert a protective effect on NCDs,24-31 it is the 

globalized food habits that continue to be promoted by multinational 

cooperations, whilst scientists and politicians alike continue to affirm support for 

the „battle” against obesity and diabetes.   

Development of today‟s globalized food system, a system inherently 

connected to the global epidemics of NCDs, is rooted in the creation of policies 

and institutions which govern the production, trade, distribution and marketing 

of food.32, 33  Currently, a handful of transnational corporations control this 

system and, as such, exert direct control over the creation of the latest NCD 

epidemics.  The control of the transnational corporations is exerted by scarcity-

resulting from-abundance, a practice resulting in the decrease of quality whole 

food options (scarcity) and the widespread distribution of insidious, low-quality 

processed foods (abundance).20  This corporate philosophy is summarized 

succinctly by Mr. Ray Kroc, the founder of the McDonalds chain, as cited in Eric 

Schlosser‟s Fast-Food Nation:34   
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We have found out... that we cannot trust some people who are 

nonconformists... We will make conformists out of them... The 

organization cannot trust the individual; the individual must trust the 

organization.     

 
Throughout history, external influences have brought about changes in 

African food habits.35-37  In centuries past, the overall objective of the colonial 

powers was to subjugate the population through the seizure of arable land and 

by controling the distribution of food.  Control of the food system (and hence 

health status and NCDs) is intimately linked to control of the population.  The 

need to subjugate the population is inherent to the needs of a New World 

Order, an agenda for global hegemony driven by the transnational corporations 

and their political allies, as exposed by countless authors.3, 4, 38  Indeed, the 

globalized food system has recently been described as a weapon of control.39  

Susan George40 revealed this perspective over 30 years ago when she stated:   

 
This is what food has become: a source of profits, a tool of economic 

and political control; a means of ensuring effective dominance over 

the world at large and especially over the „wretched of the earth‟.  

 
While the simplification of the East African cuisine may be most apparent 

today, the nutrition transition has actually taken place over the past 400 

years.35-37, 41  Currently, there is an imperative need to investigate and 

disseminate information related to the factors historically responsible for the 

nutrition transition and its myriad repercussions in sub-Saharan Africa.  Such 

inquiry is necessary to fully comprehend current NCD epidemics, and improve 

the health status of the marginalized indigenous people throughout the region.  

The abatement of NCD epidemics may involve the resurrection of the ancient, 

indigenous knowledge about traditional food habits.20   

The purpose of the present article is to discuss factors which have 
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underpinned the nutrition transition in the countries of East Africa, including 

Kenya, Uganda and Tanzania, from early colonization and the arrival of 

Columbian Exchange (i.e. Enormous widespread exchange of new and different 

goods from the Eastern and Western hemispheres that occurred after 1492) to 

the current oppressive, political-economic structure.  A conceptual framework 

which outlines the colonial and neocolonial contributors to the eradication of 

traditional food habits throughout East Africa over the past few centuries has 

been provided in Figure 3 and will be discussed herein. 
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Figure 3.  Colonial and Neocolonial contributors to the change in traditional East African food habits. 
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4.1. Colonial impact on the nutrition transition in East Africa 

About five thousand years ago, much of East Africa was occupied by 

hunter-gatherers commonly referred to as ndorobo.41  Although few of these 

people still exist, most of these groups were assimilated by later migrants and 

therefore lost their identity including their food culture.  Our ancestors hunted 

big and small game and gathered wild foods such as fruits, nuts, tubers, honey, 

grasshoppers, caterpillars, termites, eggs, and some birds.41  Today the 

contribution of gathering is less significant but many aspects of it remained.  

Today, agriculture is, by far, the most important production system in East 

Africa.  Agriculture in East Africa was pioneered by Cushitic speakers from the 

Ethiopian highlands.  Other cultivators came in from the south, west (Bantu), 

and northwest (Nilotes).  The earliest food crops of agriculturalists in this region 

included sorghum, finger and pearl millets, hyacinth (lablab) beans, bambara 

groundnuts, bottle gourds, cowpeas and yams.41-43  These staple foods have 

been associated with numerous health benefits.20  Cultivated and wild 

vegetables, especially, wild green leaves, including amaranth, black nightshade, 

and red sorrel were important ingredients for use in sauces accompanying 

carbohydrate staples.41   

 
4.1.1. Development of international trade routes  

Food habits in East Africa began to shift for the first time in modern 

history perhaps in the 1400s with the development of the coastal trading towns, 

the creation of international trade routes44 and the onset of colonial 

occupation.2,3,5  Trade has spread foods around the world and has transformed 

food preferences, tastes and habits across all geographical regions and 

cultures.45, 46  Two distinct events in relation to international trade had a 

profound influence on the food habits of the East African population.  The first 

was the discovery and use of the sea route to India and Southeast Asia in the 

late 15th and early 16th century, and the second was the development of the 

international Columbian Exchange system which occurred with “discovery” of 

the Americas by Christopher Columbus in 1492.44 
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Through trade with Asia, East African farmers acquired a number of 

crops, including banana, plantain, cocoyam, and sugar cane, which were rapidly 

assimilated into the local diets.41  Columbian Exchange also led to the 

introduction of staple crops from the Americas, including, most notably:  maize, 

peanuts (groundnuts), potatoes, kidney beans, pumpkins, cassava (manioc), 

European cabbage, and kale (Sumuka wiki).41, 47  These particular foods proved 

to be ecologically sustainable and thus rapidly altered and diversified food 

intake of East Africans.  The use of these new introduced foods became 

widespread during the colonial period, from the 1850s to 1960s,41 and rural 

inhabitants commonly replaced indigenous crops with overseas varieties.  

However, these introduced staple crops began to threaten the future of the 

robust indigenous crops including varieties of millet and sorghum.48   

The predominance of introduced exotic foods in the East African diet was 

reflected in our recent review of the Oltersdorf Collection, a compilation of 

investigations on traditional East African foods and food habits from the 1930s-

1960s, collected by the Max-Planck Nutrition Research Unit in Bumbuli, 

Tanzania.20  Today, common staple dishes in Kenya includ, for example, ugali 

(a starchy staple food primarily made from maize), githeri (a mixture of maize 

and pulses - seeds of legumes, such as chickpeas, lentils, field peas, and 

peanuts), pilau (spiced rice cooked with meat), and chapatti (flat bread made of 

wheat flour).  In Tanzania, current staple dishes includ wali/pilau and makande 

(both mixtures of maize and beans) and in Uganda, today‟s common staple 

dishes includ steamed matooke (banana), sweet potato and cassava staple 

dishes served with a groundnut sauce.41  

 
4.1.2. Seizure of arable land  

Land pressures in Kenya, Tanzania and Uganda during colonization 

fundamentally arose from colonial policies which enabled European settlers to 

seize control of so-called empty lands.49, 50  These empty lands were in fact 

some of the most arable lands in East Africa.49, 50  Driven from their lands, and 

denied equitable access to the natural resources, indigenous farmers were 
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forced to congregate on small marginal plots.49-51  Generally, the former 

indigenous land owners remained landless.49-51    

The seizure of the arable land by the European colonizers (i.e. Portugal, 

Great Britain and Germany) was concomitant with a shift toward farming 

higher-yielding, less labor-intensive crops, such as maize and cassava.  This 

shift caused joblessness for farmers/farm labourers and removed nutrient-

dense indigenous cereals including millets and sorghums from the hitherto 

diverse diet.52  Seizure of arable land also resulted in reduced livestock 

ownership among the indigenous people.51  The loss of livestock numbers 

drastically reduced animal protein intake.51, 53, 54  Inadequate protein intake, 

resulting in a high prevalence of protein-energy malnutrition, amongst the local, 

indigenous people of East Africa from the 1930s to 1960s has been well 

documented by the Max-Plank Nutrition Research Unit.55-63 

 
4.1.3. Creation of cash crops economies  

From the end of the 19th century, the colonial enterprise in East Africa 

aimed to advance a trading system which predominantly served European 

industries and consumers.64  Primarily, it was the imperial power of Great 

Britain that controlled the production and export of East African-grown staple 

crops and other valuable commodities.3  As part of this exploitation, the 1950s 

witnessed the emergence of cash crop economies.65  These cash crop 

economies were primarily based on the production of coffee, copra, cotton, 

sesame, peanuts, and sugar for the western markets of Europe, North America, 

and Australia.  This cash crop production largely persists to the present day.6, 66  

Rural communities from the outset, were encouraged by colonialists to grow 

food crops for export in order to earn money to “improve their standards of 

living”.65  As a result, domestic food production became neglected by East 

Africans as they were forced to pay taxes to the imperial powers.67   

 
4.1.4. Ecological destruction and the loss of hunter-gatherer areas  

Diverse forest ecosystems were cleared for land needed to support cash-
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crop farming.65  This removal of native flora eliminated many indigenous foods 

from the diet.68  The consumption of several indigenous fruit species and wild 

food plants diminished in the traditional diets, affecting the taste and nutrient 

content of common dishes.43, 69, 70  Utilization of wild bush meat decreased, 

given the decline in land for hunting.65    

 
4.1.5. Introduction of agricultural techniques and ecological degradation  

Food habits were irreparably altered by the introduction of new 

agricultural techniques which were rapidly assimilated by East African 

communities for the production of cash crops.71  These techniques promoted 

the adoption of higher-yielding food crops such as maize, rice and wheat.  

These new crops displaced diverse, nutritious, traditional African foods such as 

millet, sorghum, cowpeas and bambara groundnuts, grown with traditional 

cultivation techniques.43, 72  Traditional agricultural techniques included shifting 

cultivation and intercropping, which evolved to suit local agricultural 

conditions.43  These particular cultivation patterns protected the soil, minimized 

weeds, provided the farm household with a variety of food, and reduced the 

risk of crop failure, pests and plant diseases.43   

The systematic decline of indigenous crop varieties resulted in reduced 

biodiversity and hastened dietary simplification.71, 73  The shift toward 

monocultures and reduced dietary diversity has inevitably resulted in a loss of 

knowledge of ancient agricultural practices.74  Overall, the introduction of new 

agricultural methods has benefitted the western powers, but has caused 

devastation consequences to the people‟s nutrition and health, as well as to the 

ecology of East Africa.75  Numerous plant and animal species are no longer 

available because habitats have been destroyed, through clearing for 

commercial agriculture and/or settlement.  Traditional foods such as the wild 

Dioscorea spp., which has historically played a key role in sustaining the 

population of East Africa during periods of drought and famine, are on the 

verge of extinction due to the ecological damage incurred.76 
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4.1.6. Displacement of indigenous crops 

The onset of cash-crop farming reduced the domestic availability of 

robust, nutrient-dense, indigenous crops, such as for example sorghum spp., 

finger millet (Eleusine coracana), cowpea (Vigna unguiculata), bambara 

groundnut (Voandzeia subterranean), and pigeon pea (Cajanus cajan, syn. 

Cajanus indicus), all of which are drought tolerant to a considerable extent.43, 77, 

78  The introduction of new dietary staples such as sugar, maize and refined 

grain flour occurred rapidly, as there was little respect by the colonial powers 

for the nutritional and cultural benefits of indigenous African foods.79-81  

 
4.1.7. Loss of indigenous markets 

 The indigenous economic system is probably the least understood of all 

of Africa‟s social organizations.  Although self-sufficiency and subsistence 

farming were the fundamental foundation of the economic system, Africa did 

have economies based on agriculture, pastoralism, markets and trade.6  The 

marketplace was the heart of pre-colonial indigenous African society.  Markets 

were not only the center of economic activity, but also the center of political, 

social, judicial and communication activities.6  In East Africa, studies by 

Gulliver82 have revealed that the indigenous markets were extremely important 

to the Arusha people because markets provided them with their “main 

opportunity for personal contact with the Maasai in the conscious efforts to 

learn and imitate all they could of Maasai culture.”82 

 Women in Africa have always dominated rural market activity and 

trade.83  Local farm produce was almost invariably marketed by women.83  

Today, female traders and some indigenous economic systems still exist.  

However, when Africa was colonized, the colonialists began to control 

indigenous economic activities to their advantage.6  Attempts to reduce or 

destroy the scale of operations has resulted in the decline of female 

participation in market activity, sending shock waves through the entire family 

system, and the wider economic system.84  Further, the loss of the indigenous 

marketplace has resulted in reduced access to quality whole foods and reduced 
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indigenous knowledge of deep rooted traditional food habits. 

 
4.1.8. Cultural indoctrination (i.e. “Education”)  

Indoctrination has negatively impacted on traditional food habits in East 

Africa since early colonization.  This cultural indoctrination has occurred by way 

of mission schools, boarding schools, and public health programs responsible 

for educating the youth.74  These methods of “education” have uniformly 

reduced knowledge related to the cultivation and preparation of traditional and 

wild foods.85  Traditional knowledge has been devalued and waned as the 

education of children shifted away from the tribal elders, the primary educators 

in the past, to the imperial powers via the church and school.68, 86 

“Education” provided by the colonial power encouraged “sophistication” 

which included a repugnance for traditional foods, and ancient methods of food 

preparation.85  For example, the colonialists exhibited contempt for, and 

prohibited the brewing of native beer rich in vitamin C.87  Similarly, the use of 

mineral-rich plant ashes (potashes) as a source of salt used to soften green leaf 

fibers and make them edible, was condemned.88  Consequences of this 

prohibition included the loss of valuable minerals and nutrients from the 

extract, and the inability to prepare certain traditional dishes.88  The colonial 

powers also prohibited the use of many wild plants; this may explain why 

nutritious wild foods are drastically underutilized today.70, 89, 90  

 

4.2. Neocolonial impact on the nutrition transition in East Africa 

Colonial influences on Kenya, Tanzania and Uganda abated during the 

late 1950s to early 1960s when these countries gained independence.  The 

1960s and 1970s were marked by relative economic growth.  However, 

economic deterioration soon ensued due to a combination of recession in the 

industrialized countries, rising oil prices and rising interest rates.  This meant 

that numerous developing countries were no longer able to fulfill their 

governments‟ and firms‟ financial obligations.6, 91  Thus, a need for economic 

policy reforms was created.  The implementation of privatization and cost 
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recovery initiatives (structural adjustment) by the international financial 

institutions (IFIs), primarily the World Bank and the IMF, from the 1970s 

through to the present day, has adversely affected the food habits of the East 

African population and contributed markedly to the deterioration of health 

status and epidemics of NCDs.91-93 

One of the core objectives of debt rescheduling in form of the structural 

adjustment programs and trade liberalization in the 1980s was to “make 

domestic agriculture more market oriented.”94, 95  Trade policy reforms 

accelerated in the 1990s as the East African countries liberalized their 

economies.4, 6  Invariably, however, economic policy shifts in East Africa over 

the past 20 to 30 years have resulted in the increased centralization of power to 

the benefit of the transnational corporations.96, 97  The corruption underlying the 

World Bank and IMF programs and the inherent connection with the agenda for 

global hegemony has been effectively delineated by countless authors.6, 38, 91, 93, 

98, 99   

Adding to the crippling effects of economic reforms is the General 

Agreement on Tariffs and Trade (GATT).4  The Uruguay Round of the GATT 

pledged to improve tariffs, export subsidies, and domestic agricultural support 

for struggling African countries.100  However, these measures , once again, led 

to a restructuring of the national economy which resulted in increased export 

exploitation by consolidating power amongst a few transnational corporations.4, 

101  These trade policy reforms have enabled greater control by corporations 

over households through the direct and indirect control of employment 

opportunities, wages, and daily expenditures, related to subsistence living (i.e. 

food, clothing, shelter).101-103   

Delocalization of food production, distribution and marketing has shifted 

power over food systems from the local economy to a few transnational 

corporations.34, 104  In the case of wheat, a handful of companies dominated the 

world market several decades ago.105  The world grain market is now 

determined by one company, Cargill.106  Four transnational corporations now 

own approximately 45% of all patents for staple crops such as rice, maize, 
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wheat and potatoes.107  This rapid centralization of power over the global food 

system has resulted in swift, commercially driven changes in food habits and 

tastes108 and is inherently implicated in the rapid upsurge of NCD epidemics of 

type 2 diabetes and obesity in East Africa and, indeed, worldwide.   

Overall, trade policy reforms have had a devastating impact on 

traditional food habits throughout Kenya, Tanzania and Uganda.  Control 

exerted over the people of East Africa during the colonial period has not abated 

since colonial times.  Only the technique of control has shifted from the use of 

overt force to the use of covert force through controlling the political-economic 

system.  Covert control by way of trade policy reforms has fundamentally 

destroyed the indigenous food habits of East Africa, and has extended the 

effects of colonial rule via a neocolonial modus operandi.   

 
4.2.1. Suppression of domestic self-sustainability    

The monopolization of agriculture serves the transnational corporations 

(the ruling power elite) and the western consumer.3, 32  Indigenous Africans 

who would normally rely on arable land for food, continue to be displaced or 

are employed by the corporations for low wages.73, 75  Instead of growing basic 

food crops for local people, African farmers are being encouraged to focus on 

„high value‟ agricultural products such as for example fresh flowers and exotic 

fruits for export.66      

 
4.2.2. Dependence on low-quality staple food imports 

With all hopes of self-sustainability obliterated by trade policy reforms, 

East Africans have been increasingly forced to depend on low-quality food 

imports.  In 2001, Africa accounted for 18% of world food imports, up 10% 

from 1985.109  According to the FAO,100 food imports have increased in East 

Africa due to a decline in agricultural and rural investment.6   

Wheat currently dominates world food trade,110 and wheat exports 

currently come from just five countries:  the United States, Canada, Australia, 

Argentina and France.110  Increased reliance on imported wheat has been 
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documented in East Africa.110  Wheat imported into Kenya, Tanzania and 

Uganda has increased markedly since the early 1990s (Figure 4).111  Wheat is 

nutritionally inferior to indigenous East African alternatives, including various 

millets and sorghum.20   Moreover, wheat is not a drought resistant crop, unlike 

millet varieties.43   

Increased reliance on imported wheat has been attributed to domestic 

food insecurity, which can in turn be attributed to the trade policy reforms.32, 112  

Import of insidious hydrogenated fats has also increased in East Africa, 

particularly since the early 1990s.  High intake of trans-fatty acids (all types of 

isomers) increases serum LDL-cholesterol and decrease HDL-cholesterol 

concentrations,113 which is associated with an increased risk of CVD.114, 115  

Figure 5 presents data for hydrogenated fat imports from 1994 to 2004 in 

Uganda.111  Increased availability and affordability of these particular staple 

foods versus traditional alternatives has contributed markedly to the dietary 

simplification and NCDs epidemic in East Africa.11, 12, 116  

Figure 4.   Trends of wheat importation in Kenya, Tanzania and Uganda (1962-2004).111 
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Figure 5.  Main imports of hydrogenated oils into Uganda (1994-2004).111 

 

 
4.2.3. Continued displacement of indigenous crops 

Recent macroeconomic trade policy reforms have further displaced 

indigenous crops.100  In Kenya and Uganda, dietary patterns have shifted from 

the use of indigenous foods such as millets, sorghums, roots and tubers to 

greater consumption of vegetable oils117 (Figure 6-7).  Marked reductions in the 

availability of roots in Kenya (Figure 6) and the reduced availability of millets, 

sorghum and pulses in Kenya (Figure 6) and Uganda (Figure 7) have been 

documented.117  By contrast, wheat, rice, and cheap vegetable fats availability 

has increased substantially in both Kenya and Uganda during the 1990s.110  In 

Tanzania, sorghum and millet availability levels have been generally maintained 

over the past 60 years (Figure 8).117  However, a decline in the availability of 

indigenous starchy roots has been observed since the early 1970s, while the 

availability of rice and maize have increased (Figure 8).117   

The governments of many developing countries employ food security 

measures to ensure that adequate food supplies are available and to keep 

consumer prices within reasonable limits.  However, the implemented measures 

discriminate in favor of the dominant staple foods (i.e. wheat, maize, and rice) 
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and as such, have shifted food consumption patterns toward nutritionally-

inferior crops.118  Nyoro and Nguyo,119 have evaluated shifts in food 

consumption, food production and food purchase patterns induced by the 

liberalization of maize markets in Kenya, and have revealed that the majority of 

households are entirely dependent on the market supply of primary staple 

foods. 

 

 

Figure 6.  Traditional crops available for consumption in Kenya (1961-2003).
117 
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Figure 7.  Traditional crops available for consumption in Uganda (1961-2003).
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Figure 8.  Food crops available for consumption in Tanzania (1961-2003).
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4.2.4. Increased availability of processed food products 

International trade has consolidated food systems for the transnational 

corporations and has resulted in the increased availability of processed foods in 

poorer countries.72, 97, 120, 121  Further, foreign direct investment (FDI) has been 

liberalized under GATT and other trade agreements.122   FDI represents the 

largest source of financing for developing countries123 and play an integral key 

role in shaping the global food culture through the worldwide dissemination of 

highly processed food products which have been implicated in the nutrition 

transition and global epidemics of obesity, type 2 diabetes and CVD.121 

 In 2001, twelve transnational food product manufacturers ranked among 

the top 100 list of foreign asset holders worldwide, double the number in 

1990.124, 125  From 1990 to 2002, the combined foreign assets of these 

companies increased from approximately US$34 billion to US$258 billion.124, 125  

During that same period, the foreign sales of these companies increased from 

approximately US$89 billion to US$234 billion.124, 125  Transnational corporations 

fundamentally drive the integration of world markets and, as such, affect the 

indigenous and traditional food habits of developing countries.33  The 

displacement of indigenous and traditional foods is inevitable given an 

economic structure which favors these corporations.126 

The processed foods commonly consumed in East Africa today include 

cereals, deep fried meat and fish, fried chips, eggs, and many processed sugary 

and starchy products.127, 128  Sugary drinks, cakes and doughnuts are amongst 

the cheapest snacks and are preferred over the traditional roast banana or 

cassava.129, 130  Ice cream and ready to eat food items like chocolates, candies 

and sugary milk products are available for the more affluent.127  In addition, 

traditional alcoholic drinks, made from partly germinated cereal flours, honey or 

fruits, were replaced by industrial beer, wine and hard liquors.127 

 
4.2.5. The rise of „super‟markets 

 Shoprite©, the largest supermarket retailer in Africa has become a 

deeply entrenched aspect of East African culture.131, 132  The transformation of 
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food retail, in Africa, including the development and dissemination of 

supermarkets, first occurred in South Africa, followed by Kenya during the mid 

1990s.133  As they receive substantial FDI from these two countries, Tanzania 

and Uganda are in the early stages of supermarket development today.131  In 

2002, Kenya had approximately 206 supermarkets and 10 hypermarkets (which 

contain ten times the floor space of a supermarket).134  

   Currently, supermarket expansion is rapidly occurring in Kenya, 

particularly into poorer demographic areas, and in secondary cities and 

towns.131  Supermarkets serve as a primary means to access the highly 

processed food products of transnational corporations.135  Access to cheap 

convenience foods by way of supermarkets has reduced the prevalence of local 

markets and the availability of indigenous and traditional foods.131, 133 

 
4.2.6. Consequences of urbanization 

Economic pressures have resulted in mass migration from rural areas to 

urban centers.  Urbanization rates in East Africa are high.  In Kenya the 

percentage of the population living in urban areas increased from 10% in 1970 

to 30% in 1997.136  In Tanzania and Uganda the annual urban population 

growth rate was 7.4% and 5.9%, respectively, from 1980 to 1990 and 7.1% 

and 3.8%, respectively, from 1990 until 2000.137  Several consequences related 

to rapid urbanization have contributed to the nutrition transition in East Africa.   

Rapid urbanization in East Africa has contributed to the shifting away 

from traditional low-fat, high fiber, home produced foods to the preference for 

pre-prepared, packaged and processed ready to eat foods.129, 138, 139  This 

increased consumption of saturated fats, sugars, salt and preservatives, 

minimal fibre and foods low in micronutrients has adverse health implications 

for the urban East African population.116, 140-142  Recent evidence from the urban 

center Dar es Salaam, Tanzania, has revealed a relationship between the 

consumption of a more westernized diet and the increasing prevalence of NCDs, 

including risk factors which define the metabolic syndrome.116, 143-147   

The urban East African population is confronted with the widespread 
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availability of packaged food products.32, 126, 128, 148  The shift in preferences 

away from traditional, indigenous foods and commodities to diets based on 

westernized consumption patterns has been encouraged, particularly in the last 

five years by the rapid growth of fast-food restaurants and the explosion of 

western-style supermarket chains which are rapidly supplying the East Africa 

urban centers and even rural towns.131, 149, 150  Many people in urban areas are 

unaware of the tremendous benefits of indigenous African foods in improving 

the nutritional status of their daily meals.48, 151  Also, over time, knowledge of 

traditional food habits is being lost from one generation to the next, amidst the 

urban setting.74  

The extent to which westernized dietary patterns and food habits are 

adopted in rural towns has not been effectively investigated.  However recent 

evidence suggests that urban meal patterns are indeed infiltrating the rural 

areas of Tanzania.128 

 
4.2.7. Low-quality non-home prepared foods  

Infrastructure in urban living areas is generally characterized by smaller 

living spaces and poorly equipped kitchens or outdoor cooking spaces, which 

together with decreased access to natural fuel sources and water, leads to the 

replacement of many good traditional dietary practices with harmful ones.152, 153  

As a consequence urban consumers become more reliant on highly processed 

non-home-prepared foods.127, 152, 154   

Street foods and foods from kiosks are the major sources of non-home-

prepared foods in the poor urban areas in East Africa.129, 138, 139  The fact that 

street foods are inexpensive, time saving and convenient are the main 

purchasing incentives among poorer, urban East Africans.130, 139, 155  According 

to recent studies conducted in Nairobi by van't Riet and colleagues,130, 138 

determinants of non-home-prepared food consumption are derived of a 

combination of 6 factors, including: (1) the absence of school-age children for 

women, (2) longer traveling distance to work (3) higher employment status (4) 

regular income (5) larger household size and (6) higher socioeconomic status.  
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The consumption of street foods may be a factor that parallels socio-cultural 

changes in food habits, including such behaviors as eating alone, and frequent 

snacking.138 

An FAO expert panel156 has argued that street foods provide cheap and 

nutritious food that benefit the urban poor.  The group hypothesized that many 

low-income urban families would be even worse off without the availability of 

street foods.  Therefore, the FAO supports the legalization and regulation of 

this informal food sector activity.157  A study on street foods sold at construction 

sites in Nairobi revealed that these particular foods are sold as meals, providing 

17-38% of the recommended daily energy intake of manual laborers.158  

Unfortunately however, these street foods contain ingredients which hasten the 

development of NCDs, including hypertension, obesity and diabetes.159  Often 

street foods are prepared using the least expensive ingredients, including highly 

refined grains and hydrogenated oils.  Moreover, these foods contain few 

essential nutrients, and are high in animal fats, salt, and sugar.  In addition, 

problems of hygiene and food safety are bound to arise in the unsanitary 

conditions of the shanty towns and slums where the poorest groups live.154 

 
4.2.8. Disruption of the family unit  

Macroeconomic policy reforms in East Africa have disrupted the family 

unit by placing greater demands on women.  Increasingly, women have been 

forced to enter the urban labor market to improve family survivability.  This has 

included spending longer hours on the job to meet basic needs.6   Demands on 

women living in the rural setting have also increased, particularly with the 

migration of rural men to urban centers.160 

The absence of women from the family unit and home has been a factor 

in reducing the amount of traditional foods, which can be time-consuming to 

prepare when compared with easily-prepared imported grains and high-

calorie/low-nutrient fast foods and street foods.32, 161  Further, Kennedy et al.141 

have asserted that the increased demands on women are a primary factor for 

the increased demand of pre-packaged bread in urban Kenya. 
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 Since women have entered the economic employment sector, the breast 

feeding of infants has declined.162  A study in urban Morogo, Tanzania, revealed 

unusually shortened breastfeeding periods.163  Reduced breast feeding periods 

are associated with poorer nutritional status and increased susceptibility to 

diseases such as diarrhea and measles among infants and children.162 

 
4.2.9. Disparities of socio-economic status 

Gray164 among others, has argued that with economic liberalization, 

differences in incomes between various segments of society have increased 

dramatically, causing marked disparities in food access.   Dietary choices are 

dependent on the socioeconomic status of the family,65 and lower income 

families have less access to higher-quality whole foods.  Meanwhile, 

transnational corporations such as McDonalds have become notorious for 

building the most franchises in the poorest urban areas.34  The cost of 

traditional staple foods in urban areas is generally higher than the cost of 

processed foodstuffs.165  This has generally resulted in the increased 

consumption of low nutrient fast foods and snacks among the urban poor 

resulting in dietary deficiencies.138, 139, 166  Several studies have revealed higher 

consumption of street foods among urban dwellers of lower socioeconomic 

status in East Africa.130, 139   

 
4.2.10. Nutrition-related propaganda (i.e. advertising) 

Nutrition-related propaganda has continued post-colonization with the 

introduction of mass media, which includes the sophisticated advertising of the 

transnational corporations.  Perhaps the most notorious example of such 

propaganda was the mass marketing and sale of artificial „milk‟ powders for 

infants and children by Nestlé.30  The use of these „milk‟ formulas reduced the 

extent of breast feeding, and resulted in deaths from intestinal infections, 

diarrhea, and dehydration due to contaminated water which was added to the 

milk formulas.167   

Today, the mass marketing of packaged food products is ubiquitous and 



 123 

 

the negative effects of such advertising campaigns have been well 

documented.168-170  In the developing world, the marketing strategies often 

deliberately appeal to existing cultural viewpoints or traditions in order to omit 

this solely to economically benefit the corporation.120, 171  Clear contradictions 

and bizarre connections abound in these advertising campaigns.  For example, 

McDonalds uses it‟s advertising mashine to promote Unicef and Unicef‟s mission 

to eradicate malnutrition among children.172  Further, AIDS awareness 

campaigns in Kenya are now promoted on Coca-Cola‟s billboards.173 

Children in the developing world have become the primary targets of 

international marketing campaigns promoting energy-dense, nutrient-poor 

foods.174  Advertising is now well-recognized as a significant contributor to the 

nutrition transition and the general acceptance of a globalized food culture.171  

Brand marketing has been facilitated by the dramatic improvement in food 

product distribution within, and between, countries.  It is rather ironic that 

these favorable advances in food distribution have benefited the multinational 

corporations, yet have not been adequately utilized to facilitate the widespread 

distribution of quality whole foods to nourish the indigenous people of Africa.32   

 
4.2.11. Engineering of famines  

While climatic variables play a role in triggering famines, famines in the 

age of globalization are mainly due to political-economic forces.5, 175  The IMF-

World Bank structural adjustment program bears a direct relationship to the 

process of famine formation.  As outlined by Chossudovsky M.,176 the pertinent 

factors in the formation of famines include:  

1.  Destruction of agriculture and self-sufficiency:   

 Throughout the 1980s, several austerity measures were imposed on 

African governments and expenditures on rural development were drastically 

reduced, leading to the collapse of agricultural infrastructure.176  Under the 

structural adjustment programs, farmers increasingly abandoned traditional 

food crops, as the best land was increasingly allocated to the production of 

cash crops, used to service western markets and external debt payments.6  
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The structural adjustment programs reinforced dependency on imported 

grains.  Grain imports in sub-Saharan Africa increased from 3.72 million tons in 

1974 to 8.47 million tons in 1993.177, 178  The influx of cheap surplus wheat and 

rice sold led to major shifts in food consumption patterns, and reduced the 

demand for traditional crops such as millet and sorghum.176   

Under the World Bank program, water was to become a commodity to 

be sold on a cost-recovery basis to impoverished farmers.  In the semi-arid 

regions, this commercialization of water and irrigation, led to the collapse of 

food security, and ultimately, famine.177   

Currency devaluation imposed by the IMF in the early 1980s has 

increased the price of agricultural inputs (i.e. fertilizer, fuel and farm 

equipment) thus placing a greater burden on debt-ridden farmers.  The decline 

of urban purchasing power during the periods of currency devaluation, the 

collapse of infrastructure, the deregulation of the grain market, and the influx 

of food aid has led to the impoverishment of sub-Saharan farming 

communities.4, 6 

 2.  Collapse of the livestock-economy 

 Both the nomadic and commercial livestock of sub-Saran Africa are being 

destroyed by the IMF and World Bank programs.4    Animal health has been 

privatized, and veterinarian services are currently based on user fees.  In 

addition, the structural adjustment programs lead to the absence of emergency 

feed and water during droughts.4  As a result, subsidized beef and dairy 

products, imported duty free from Europe, have led to the demise of the 

livestock economy of Africa.179 

3.  Destruction of the state 

The structural adjustment programs systematically undermine all 

categories of economic activity of the state, which is directly related to the 

process of famine formation for the following reasons: 

 Prevention by the IMF to mobilize domestic resources 

 Tight targets of governments for budget deficits 

 Donors increasingly provide food aid instead of aid in form of capital 
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and equipment.  Food aid in sub-Saharan Africa has increased from 

910,000 tons in 1974 to 6.64 million tons in 1993.177, 178  

 
4.2.12. Eradication of famine foods 

Famines have historically been tolerated through the employment of 

adaptive responses by the rural people in famine-prone areas.  Some of these 

response mechanisms have been developed in accordance with expected 

climatic fluctuations encountered seasonally.  However, when food shortages 

extend beyond seasonal fluctuations, vulnerable groups can, among other 

things, change the composition of their diets.180, 181  In times of severe famine, 

families commonly reduce their food intake to one meal a day, as for example 

in the recent famine due to drought in Tanzania, which resulted in cereal prices 

around 85 percent higher than average and huge numbers of livestock dead or 

severely emaciated.182  Families also try to reduce overall consumption during a 

famine by diluting gruel with weeds, grass, and other wild greens.180, 183   

When food supplies lessen drastically, households turn to what are 

known as famine foods.  For centuries, indigenous East Africans have adapted 

their food habits to environmental changes based on their endowment of deep 

knowledge on drought resistant, indigenous African food crops.  Robust 

drought-resistant crops commonly consumed during environmental challenges 

include the bambara groundnut, cassava, cowpea, pigeon pea, sorghum and 

pearl millet.43  Famine foods also grow wild, and include wild vegetables, nuts, 

berries, and parts of trees.  The use and consumption of these plants consumed 

only at times of food stress is an extremely important adaptive survival 

strategy.184   

Historically, the collection and consumption of edible wild foods has 

enabled people to cope better with erratic untimely rains and drought for 

several consecutive years without facing severe food shortages, and famine.184  

Wild foods also form an essential part over the „hunger season‟ that precedes 

the harvest185 and have the potential to become valuable staple foods and 

important alternatives to the usual food crops cultivated by farmers.184  Today, 
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many useful wild plants and cultivated indigenous African crops have 

disappeared due to environmental disturbances brought about by the ecological 

destruction induced by industrial, commercial, and agricultural development 

(e.g. cash crop economies), climate change, and urbanization.186   

 
4.2.13. Consequences of disease epidemics 

In addition to NCDs, communicable disease epidemics related to 

HIV/AIDS, malnutrition, and infectious diseases continue to escalate in East 

Africa.187  Together, or in isolation, these epidemics exert a devastating effect 

on population health, which drastically alters work and earning capacity, and 

therefore, food access and consumption patterns.  The morbidity and mortality 

associated with AIDS has been shown to affect farm laboring in the rural 

setting.188, 189  Qualitative studies in East Africa190, 191 suggest that labor 

shortage and/or labor loss on farms contributes to a change in food habits via 

one or more of the following 5 factors: 

1) Decline in the range of crops grown per farm until only one staple crop is 

cultivated 

2) Change in cropping patterns  

3) Decline in livestock numbers leading to a reduced intake of animal 

protein 

4) Loss of traditional knowledge of agricultural and farm management skills, 

leading to a decline in household food production 

5) Disease epidemics markedly increase household expenditures (e.g. for 

medical treatment, transport, funeral, etc.), resulting in reduced quantity 

and quality of foods.192-194  This increases the likelihood of malnutrition in 

households afflicted with AIDS or other diseases.195 

 
In summary, numerous factors have underpinned the nutrition transition 

in the countries of East Africa, including Kenya, Uganda and Tanzania, from 

early colonization to the current neocolonial forces underlying an oppressive, 

political-economic structure.  It is imperative that greater efforts be directed 
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toward exposing these forces, and proposing solutions to the nutrition transition 

in Africa.  Without thorough investigation, documentation and widespread 

dissemination of this information, efforts to improve the NCD epidemics will 

prove futile, and the vast continent of Africa, and her people, will continue to 

suffer. 

 

4.3. Résumé 

The non-communicable disease (NCDs) epidemics currently occurring in 

Africa have been directly attributed to the nutrition transition, whereby 

indigenous foods and food habits have been progressively replaced by the 

globalized food culture of the multinational corporations.  Although the 

simplification of the African cuisine may be most apparent today, the nutrition 

transition has actually taken place over the past 400 years.  The purpose of the 

present chapter was to discuss factors which have underpinned the nutrition 

transition in the countries of East Africa, including Kenya, Uganda and 

Tanzania, from early colonization to the current oppressive, political-economic 

structure.  It is imperative that greater efforts be directed toward exposing 

these political-economic forces, and proposing solutions to the nutrition 

transition in Africa.  Without thorough investigation, documentation and 

widespread dissemination of the political-economic forces impeding East African 

food security, efforts to improve the NCD epidemics will prove futile, and the 

vast continent of Africa, and its people, will continue to suffer from an 

increasing rate of chronic diseases. 
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5. IS THE NON-COMMUNICABLE DISEASE EPIDEMIC IN 
EAST AFRICA BEING CAUSED BY A LOSS OF 
TRADITIONAL FOOD HABITS? 

 

5.1. Objectives for the systematic review 

At the beginning of the 19th century, non-communicable diseases (NCDs) 

were virtually non-existent amongst the indigenous populations of East Africa.1, 

2  Today, NCDs have reached epidemic levels.3-8  Hypertension is highly 

prevalent,3, 4 and co-exists with cardiovascular disease (CVD)7, 8 and type 2 

diabetes in both urban and rural regions of East Africa.6  It is likely that within 

the next 20 years, sub-Saharan Africa will experience a three-fold increase in 

deaths due to CVD and a near three-fold increase in the incidence of type 2 

diabetes.9  The World Health Organization (WHO) has recently revealed that 

NCDs currently account for nearly 80% of deaths in developing countries.10  

This statistic is notable as NCD epidemics are reported increasingly across the 

developed world.     

The recent, rapid rise of NCDs throughout East Africa has in large part 

been attributed to a nutrition transition, whereby traditional foods and food 

habits have been progressively replaced by the globalized (or westernized) food 

culture of the transnational corporations.11-13  The first major shift in food habits 

in East Africa reportedly occurred during the 1920s1, 14 when commercial salt 

was added to meals, progressively replacing native ash rich in potassium salt.  

This seemingly minor shift in the diet has had significant repercussions.  For 

example, the addition of commercial salt has been associated with a greater 

prevalence of hypertension in East Africa.1, 14, 15  Further, the Cardiovascular 

Disease and Alimentary Comparison (CARDIAC) study16 has suggested that 

even the most rudimentary dietary shifts such as increased intake of 

commercial salts, and reduced intake of potassium and polyunsaturated fatty 

acids (PUFA), can contribute markedly to the NCD epidemics in East Africa.15, 17   

Chapter 4 reported on the colonial and neocolonial forces responsible for 

the eradication of traditional foods and food habits throughout East Africa.  
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Throughout recent history, the globalized food culture has systematically 

replaced the traditional foods and ancient, indigenous knowledge of the 

practical, cultural, and medicinal uses of these foods.  The nutrition transition, 

largely implicated in the genesis of NCDs,18, 19 is indeed not limited to the 

addition of commercialized salts to the East African cuisine.20  Overall, the 

globalized food culture has resulted in dietary simplification, which includes a 

diet high in animal (saturated) fats, trans-fatty acids, cheap vegetable oils, 

sugary foods and beverages, highly-processed foods, and nutritionally inferior 

staple crops (i.e. wheat, rice and maize).21, 22  Moreover, the globalized food 

culture has led to reduced dietary intake of fibre, and whole foods, fruits, and 

vegetables.21, 22  The medical and socioeconomic consequences of the NCD 

epidemics resulting from this nutrition transition will be disastrous for the East 

African countries, where impoverished health care systems are already 

overburdened.23  

Nutrition is coming to the forefront as a major modifiable determinant of 

NCDs, with scientific evidence increasingly supporting the view that long-term 

improvement of food habits can have a profound, positive effect on health 

status throughout life.  The public health approach of primary prevention, which 

includes a locally diverse and traditional diet, is considered to be the most cost-

effective, affordable and sustainable course of action to reduce the upward 

trend of NCDs.21   

We have recently provided evidence regarding the myriad health benefits 

of traditional East African food habits (See Chapter 2).22  Further, according to 

a survey conducted at the 18th International Congress on Nutrition (ICN) in 

Durban, South Africa, 2005, 84% of experts in the nutritional sciences (n=92) 

believed that traditional African foods and food habits were superior to the 

globalized food culture currently underpinning the nutrition transition.24  The 

purpose of this investigation was to determine if adherence to a traditional East 

African diet is associated with better markers of health status, including a lower 

NCDs risk factor profile, versus adherence to a non-traditional diet.   
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5.2. Methods for the systematic review 

A systematic, critical review rather than a meta-analytic approach has 

been undertaken as the heterogeneity of outcome measures do not lend 

themselves to meta-analytic methods. 

 
5.2.1 Criteria for considering studies 

   

Study designs   

Quantitative cross-sectional investigations involving at least one cohort 

consuming a traditional African diet were included in the present review.  

“Traditional” can be defined as indigenous or introduced foods and food habits 

which due, to a very long use, have been assimilated as part of the culture of 

the community.  Each study had to include at least one group from East Africa, 

including Kenya, Tanzania, and/or Uganda.  Intervention trials and case reports 

were excluded.  

 
Subjects 

 Subjects were randomly selected adult (≥18 years) men and women.  

Subjects were all free of diagnosis of priority diseases of the main NCD cluster, 

including:  cardiovascular disease (i.e. coronary heart disease and 

cerebrovascular accident), diabetes mellitus, cancer, and chronic respiratory 

diseases.  Studies which did not meet these criteria were excluded.    

 
Outcome measures 

Studies which evaluated both dietary intake and health status indices 

were included.  Dietary intake may have been quantified for example using 

dietary recall assessments, weighted food records, and/or dietary intake 

questionnaires (e.g. food frequency questionnaires).  Health status may have 

been quantified for example using anthropometrics (e.g. BMI, skinfold 

measurements), haematological assessments (e.g. blood lipid profiles, insulin 

resistance, fasting blood glucose) and/or clinical assessments (e.g. blood 
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pressure).  Studies not meeting these criteria were excluded.        

 
Statistical analyses 

Studies performing statistical analyses between groups and/or 

correlations and regressions between any dietary intake and health status 

variables of interest were included.  Studies not performing these statistical 

analyses were excluded. 

 
5.2.2. Search protocol 

 A literature review was conducted from May to October 2006 from the 

years 1959 to 2006, limited to the English language, using computerized 

databases including Ovid Medline, Web of Science, Pubmed and Google 

Scholar.  The search combined keywords related to NCDs (i.e. cardiovascular 

disease, hypertension, type 2 diabetes mellitus), NCD risk factors (i.e. obesity, 

overweight, atherogenic dyslipidemia, insulin resistance, glucose intolerance, 

proinflammatory state, prothrombotic state), diet (i.e. rural/urban diet, food 

consumption, dietary factors, food frequency, cross sectional dietary studies, 

dietary intake, food habits, and dietary habits) and East Africa (i.e. Kenya, 

Uganda and Tanzania).  Articles retrieved were examined for further relevant 

references. 

 

5.3. Results of the systematic review 

5.3.1. Studies excluded and included 

The systematic review process is presented in Figure 9.  Of 37 potentially 

relevant articles, 29 were excluded for the following reasons.  Twenty four did 

not evaluate dietary intake,3, 4, 6, 12, 13, 15, 17, 25-41, two investigations did not 

evaluate health status42, 43, two investigations were incomplete in their study 

results (i.e. dietary factors)11, 44 and one study applied an intervention.45   

Eight cross-sectional studies were included in the present review (Figure 

1).46-53  All eight studies evaluated dietary intake and health status.46-53 
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Figure 9.  Flow and characteristics of publications included/excluded for review. 

 
 

5.3.2. Overview of subjects 

 

Sample sizes 

 Five-thousand four-hundred and ninety-eight (n = 5498) subjects were 

randomly selected and enrolled in the eight studies reviewed.46-53  Sample sizes 

ranged from 105 to 1263 enrolled subjects.  Only one investigation enrolled 

fewer than 400 subjects (n=105),49 while four studies enrolled 445 to 608 

subjects (Table 10).46-48, 50 and three studies enrolled greater than 970 

subjects.51-53 

 
Gender  

 Two studies did not provide a gender breakdown.51, 52  Of the remaining 

studies, all except one (which included 976 women only)53 enrolled both men 

and women.  In total, 999 men and 2126 women (ratio of  32:68) were 

enrolled in the seven investigations which provided a gender breakdown.46-53   

Manually searched 
N = 641 

Excluded papers   N = 29 
 
No dietary assessment   n = 24 
No health status assessment n = 2 
Incomplete study results  n = 2  

Intervention trial   n = 1 
 

Potentially relevant papers retrieved 
N = 37 

Included studies evaluating 
dietary and health surveys 

N = 8 
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Age 

 One study did not provide information regarding the age of their 

sample.52  In five studies, age was expressed separately for women and men.  

Mean age ranged from 50.7 to 52.2 years for women and from 50.4 to 52.0 

years for men, respectively, in three studies expressing age as mean ± 

standard deviation,46-48 and from 37.3 to 52.3 years for women and from 41.6 

to 53.0 years for men, respectively, in two studies expressing age as mean ± 

standard error of estimate.49, 50  One study presented an age range where the 

youngest and eldest subjects enrolled were 27.0 and 41.0 years, respectively.53   

In another trial, age was presented as mean ± standard deviation for each 

Tanzanian cohort enrolled:  the Lupingu village was 38.0 ± 14.2 years and the 

Madilu village was 46.6 ± 13.1 years.51   

 
5.3.3. Overview and categorization of cohorts 

 

Urban Dar es Salaam, Rural Handeni and Pastoral Monduli, Tanzania46-49 

 Four studies by Njelekela et al.46-49 involved cohorts from urban Dar es 

Salaam, rural Handeni and the pastoral Monduli communities of Tanzania.  The 

cohort from urban Dar es Salaam primarily consisted of middle-income civil 

servants, petty traders and middle-class residents with moderate incomes.  The 

subjects of rural Handeni were primarily employed as subsistence 

agriculturalists, and had a lower income compared to the urbanites.  This 

cohort lived in a traditional African village and consumed primarily a traditional 

vegetarian diet.  The semi-nomadic Maasai pastoralists of Monduli tended large 

herds of cattle and were not involved in any agricultural activities.  The Maasai 

were lean and tall, had an active lifestyle, and consumed a traditional diet.46-49 

 

Categorization 

 Traditional East African diet:  Handeni and Monduli 

 Non-traditional diet:  Dar es Salaam  
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Lupingu and Madilu communities, Tanzania50, 51 

Two studies involved the Lupingu and Madilu communities of Tanzania, 

whose foods sources were derived from fishing and farming, respectively.50, 51  

Both communities maintained a traditional lifestyle without piped water, 

electricity, telephone, or television, and spoke the same Kishwahili dialect.50, 51  

In the Lupingo village, fish accounted for approximately one-quarter of the total 

caloric intake, whereas residents of the Madilu village primarily consumed a 

vegetarian diet.  Both cohorts adhered to their traditional diets.  Cigarettes and 

canned food and drinks were rarely if ever available for consumption.   

 
Categorization 

 Traditional East African diet:  Lupingo and Madilu 

 Non-traditional diet:  None 

 
Lugarawa district, Tanzania, and the Lugbara, Uganda52 

Pavan et al.52 investigated two cohorts from East Africa, including the 

Lugarawa district of Tanzania and the Lugbara community of Uganda, and 

compared these cohorts to residents of the Amazonian region of Brazil (i.e. 

Ouro Preto do Oeste council area, Rodonia) and the northern Italy (Mirano, 

Venice, and Castelfranco, Veneto) (Table 10).52  The diet of the African cohort 

was based on fresh-water fish, vegetables and fruits, with low consumption of 

saturated fats and salt (4 grams per day).52  The Brazilian cohort had just 

begun the transition from a rural to an urban lifestyle, with an associated shift 

in dietary patterns toward a more westernized diet.  Incomes and level of 

education of this cohort was low.  The general lifestyle of the Italian cohort was 

typical of an urbanized and industrialized area.   

 
Categorization 

 Traditional East African diet:   Lugarawa, Tanzania and Lugbara, Uganda 

 Non-traditional diet:   Italian and Brazilian  
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Investigations of women in the Morogoro district of Tanzania53 

 Mosha et al.53 stratified their study population into four cohorts based on 

self-reported occupation:  (1) farmers, (2) business women, (3) house-

women/housewives, and (4) civil servants.  Further, businesswomen were 

classified as medium or high level depending on their capital investment. 

 
Categorization 

 Traditional East African diet:  Farmers and house-women/house-wives 

 Non-traditional diet:   Civil servants and business women (medium and 

high) 

 
5.3.4. Methodologies 

 

Dietary intake assessments 

Dietary intake was evaluated by a 7-day food frequency questionnaire,46-

52 a 1-day food frequency questionnaire53 and the evaluation of dietary intake 

from standardized food tables.50-52  Twenty-four hour (24hr) urine collection 

was used to evaluate sodium chloride (NaCl) as an index of salt intake.46, 48 

 
Health status assessments 

 Studies evaluated systolic and diastolic blood pressure,46, 48, 49, 51, 52  

anthropometric measurements such as body weight,46-49, 51-53 height,46-49, 51-53 

hip and waist circumference,47, 49 body fat (i.e. sum of skinfold thickness)50 and 

body mass index (BMI, kg/m2).46-53  Twenty-four hour resting energy 

expenditure (REE) was evaluated in kcal/min/kg by indirect calorimetry.46, 47  

Twenty-four hour (24hr) urine collection was used to evaluate the intake of 

sodium (Na),46, 48 potassium (K),46, 48 magnesium (Mg),46, 48 calcium (Ca)46 and 

urea nitrogen.48 Haematological assessments included the evaluation of total 

cholesterol (TC),46-49, 51, 52 triglycerides (TG),47, 51 high-density lipoprotein 

cholesterol (HDLC),46-49, 51 low-density lipoprotein cholesterol (LDLC),47, 49 total 
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protein,46 lipoprotein (a) (Lp(a)),51 glycosylated haemoglobin (HBA1c),
47-49 

plasma insulin,50 blood glucose,50-52 plasma leptin,50 and fatty acids (FA) in 

plasma phospholipids such as saturated fatty acids (SAFA) (i.e. lauric acid,49 

myristic acid,49 palmitic acid,49, 51 stearic acid)49, 51), monounsaturated fatty 

acids (MUFA) (i.e. oleic acid,49, 51 and mead acid51), polyunsaturated fatty acids 

(PUFA) (i.e. linoleic acid,49, 51 α-linoleic acid,49, 51 dihomo-gamma-linolenic acid 

(DGLA),51 arachidonic acid (AA),49, 51 docosapentaenoic acid (DPA),51 total ω-6 

FA,49, 50 eicosapentaenoic acid (EPA),49, 51 docosahexaenoic (DHA),49, 51 total ω-3 

FA).49-51 

 
Statistical analyses 

Statistical analyses were performed as follows: 

 Five trials performed statistical comparisons between groups on 

outcomes related to dietary intake46-50 

 Six trials performed statistical comparisons between groups on outcomes 

related to health status47-52 

 Seven trials investigated relationships between dietary and health status 

outcomes46-50, 52, 53   

 
5.3.5. Outcomes 

 

 Outcomes related to dietary intake and health status in each group 

investigated are presented in Table 10.  

 
 Investigations of Dar es Salaam, Handeni and Monduli, Tanzania46-49 

 
Dietary intake 

Njelekela et al. reported that the consumption of coconut milk, meat, 

and fish (primarily deep-fried) was significantly higher (among both men and 

women) in urban Dar es Salaam as compared to their counterparts in Handeni 

and Monduli (Table 10).46-49  Consumption of whole milk was reported to be 

http://en.wikipedia.org/w/index.php?title=Mead_acid&action=edit
http://en.wikipedia.org/w/index.php?title=Mead_acid&action=edit
http://en.wikipedia.org/wiki/Dihomo-gamma-linolenic_acid
http://en.wikipedia.org/wiki/Docosapentaenoic_acid
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significantly higher among the pastoral Maasai population of Monduli than their 

counterparts in Dar es Salaam and Handeni.47-49  Intake of green vegetables 

was significantly higher in rural Handeni compared to their urban (Dar es 

Salaam) and pastoral (Monduli) counterparts (Table 10).48, 49  Twenty-four hour 

urine revealed higher sodium chloride excretion and sodium/potassium ratio 

among men and women in urban Dar es Salaam versus counterparts in Handeni 

and Monduli (p<0.05) (Table 10).48   

 
Health status  

 Hypertension (systolic and diastolic) was more prevalent among urban 

Dar es Salaam men48, 49 and women48 versus their rural and pastoral 

counterparts (Table 10).48  Women from Handeni were determined to have 

significantly higher systolic and diastolic blood pressure than Monduli women, 

however neither group was hypertensive (128.3 ± 23.2 mmHg and 111.5 ± 

19.1 mmHg, respectively)48 

 Dar es Salaam men and women had significantly higher BMI46-49 and 

prevalence of obesity46-48 as compared to their rural and pastoral counterparts.  

Prevalence of central obesity was significantly higher in urban Dar es Salaam 

men (21.4%) as compared to Handeni (1.4%) and Monduli men (0%) (Table 

10; p<0.001).47  Prevalence of central obesity was high among women (ranging 

from 42.9 to 57.9%) and was not significantly different between the three 

groups investigated.47  

 In one study HBA1c percentage was significantly higher among men from 

Monduli as compared to the men of Handeni (p<0.05).48  Another trial revealed 

that the HBA1c was significantly higher among men of Dar es Salaam and 

pastoral Monduli as compared to the men of Handeni (p<0.05).49  HBA1c among 

women showed the same pattern (i.e. significantly higher in Dar es Salaam 

(p<0.05) and Monduli (p<0.001) as compared to Handeni) (Table 10).48   

 Prevalence of hypercholesterolaemia was highest among the men and 

women of Monduli as compared to the other two cohorts.46  Overall, the 

prevalence of hypercholesterolaemia was lowest among the Handeni men and 
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women.46, 48  The men47-49 and women47, 48 of Dar es Salaam and Monduli had 

significantly higher TC47-49 and LDLC concentrations versus their counterparts in 

Handeni.47, 49  HDLC levels were significantly lower in the men and women of 

rural Handeni as compared to the other two groups (Table 10).47, 48  

Dyslipidemia (i.e. (TC-HDLC)/HDLC) was significantly higher among Handeni 

women (p<0.05) and Monduli men (p<0.05) as compared to their 

counterparts.47  Overall, TC (p<0.001)47, LDLC (p<0.001)47 and the prevalence 

of hypercholesterolaemia (p<0.001)46 were significantly higher in women than 

in men across all groups investigated.   

 Myristic acid was significantly lower in Handeni men and women as 

compared to Dar es Salaam (p<0.05).49  A significant difference in the plasma 

concentrations of PUFA were also observed:  AA (C20:4 ω-6) was significantly 

higher in Handeni as compared to Dar es Salaam and Monduli.49  DHA (C22:6 

ω-3) was significantly lower among the Monduli as compared to Dar es Salaam 

and Handeni.49  Total ω-3 FA concentration was lower among the Monduli than 

their urban and rural counterparts.49   

 In two surveys,46, 47 the REE adjusted for body weight was significantly 

higher among men in Monduli and Handeni than in Dar es Salaam (Table 10; 

p<0.001).  In women, REE adjusted for body weight was significantly higher in 

Monduli than in Dar es Salaam (Table 10; p=0.004).46, 47 

 
 Investigations of Lupingu and Madilu communities, Tanzania50, 51    

 
Dietary intake 

 Total caloric intake was similar between the Lupingu and Madilu (Table 

10).50, 51  Salt intake was also similar between groups.51  In the Lupingo group, 

23% of total energy intake was derived from non-deep-fried fish (300-600 

g/day; 3-4 fish meals/day), whereas fish constituted approximately 6% of the 

Madilu diet (Table 10).  Amongst the Madilu, most of the energy was derived 

from complex carbohydrates (82%) such as maize and rice, while protein and 

fats constituted 11% and 7% of the diet respectively.  The Madilu did not eat 
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meat.  The Lupingu derived 70% of their dietary intake from complex 

carbohydrates, 18% from protein and 12% from fat.  Consumption of local 

alcoholic beverages (obtained by the fermentation of cereals; 4-6% alcohol 

content) was significantly greater amongst the Madilu, as compared to the 

Lupingu (Table 10).50, 51   

 
Health status 

The Lupingu cohort (fish diet) had significantly lower systolic and 

diastolic blood pressure and significantly lower prevalence of borderline 

(p<0.0001) and definite hypertension (p<0.0001) compared to Madilu 

(vegetarian diet).51  Overweight and obesity were not highly prevalent (0.2 to 

4.5% prevalence) in either cohort.51  Assessment of subcutaneous body fat 

among these particular two groups revealed no significant difference between 

Lupingo and Madilu men (Table 10), whereas Lupingo women had significantly 

higher subcutaneous body fat as compared to Madilu women (p=0.018).50  

However, Lupingo women had significantly lower fasting insulin levels 

(p=0.011) as compared with Madilu women.50   

Overall, the Lupingo cohort (men and women combined) had 

significantly lower plasma lipid concentrations (i.e. TC, TG and HDLC; 

p<0.0001) versus the Madilu cohort.51  The Lupingo (fish diet) group also had a 

significantly lower prevalence of hypercholesterolaemia (p<0.0001) and 

hypertriglyceridaemia (p<0.0001) (Table 10).51  Lipoprotein a (Lp(a)) 

concentrations were 37% lower in the Lupingo group as compared to the 

Madilu (p<0.0001).  The percentage of ω-3 PUFA was significantly higher 

among the Lupingo (p<0.001).  The percentage of ω-6 FA was lower in the 

Lupingo than the Madilu (p<0.001), while the percentage of AA was 

significantly higher (Table 10; p<0.005).  The ω-3 to ω-6 ratio, as well as the 

ratios of EPA and DHA to AA, were nearly four times higher in the Lupingo 

versus the Madilu (Table 10; p<0.001).51 
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 Investigations of the Lugarawa district of Tanzania, the Lugbara community 

of Uganda, Italy and Brazil52 

 
Dietary intake  

 Pavan et al.52 compared groups residing in the rural Lugarawa district of 

Tanzania and the Lugbara community of Uganda (combined data) with groups 

residing in Brazil and Italy.   Daily energy intake in the African groups (9360 J) 

was slightly lower than the Brazilian (9860 J) and Italian groups (10750 J) (no 

statistical comparison drawn).  Consumption of meat, sugar, dairy products and 

oil was much lower in the African cohort versus the Brazilian and Italian cohorts 

(Table 10).  Salt (NaCl) intake was 4 g per day in Africa, and 10 g per day in 

Brazil and Italy (Table 10; p<0.0001).52  

 
Health status 

The African cohort had lower blood pressure (systolic and diastolic) 

versus the Brazilian and Italian groups.  Specifically, systolic blood pressure of 

the African group was 8% lower than that of the Brazilian group and 11% lower 

than that of the Italian group (both p<0.0001).  Diastolic blood pressure was 

13% lower in the Africans versus both other groups (p<0.0001).52  BMI, 

cholesterol, glycaemia, and prevalence of overweight women were significantly 

lower in the African group as compared to the other two cohorts (Table 10). 

 
 Investigations of women in the Morogoro district of Tanzania53 

 
Dietary intake 

The frequency of food intake per person per day investigated among the 

female groups engaged in different socioeconomic activities in rural and urban 

areas of the Morogoro district, Tanzania, ranged from 2 to 4 times per day for 

the obese subjects and 1 to 4 times for the non-obese (BMI between 18.5-24.9) 

subjects.  Average food intake per person was 3 times per day for females in all 

categories.53  

 



 159 

 

Health status  

Prevalence of obesity across all female groups was 49%, while 47% 

were categorized as normal (BMI of 18.5-24.9).  Prevalence of obesity was 

highest among civil servants and lowest among the farmers.53 

 
Relationship between dietary intake measures and health status (NCD 

risk factors)  

 

 Significant relationships between dietary intake and health status 

variables of interest are presented in Table 10.  

 
Dietary intake and blood pressure  

 Using the pooled data of all men in their studies, Njelekela et al.46, 48 

demonstrated positive associations between sodium-potassium ratio and 

systolic blood pressure and sodium-potassium ratio and diastolic blood pressure 

(Table 10).  Sodium-potassium ratio was also positively correlated with systolic 

blood pressure in women (Table 10; p<0.05).46   

 Njelekela et al.48 revealed that frequency of meat, fish (deep-fried), and 

coconut milk consumption were all positively correlated with both systolic and 

diastolic blood pressure among women in their investigation (Table 10).  This 

particular study48 also revealed positive relationships between the frequency of 

meat consumption and both systolic and diastolic blood pressure among men 

(Table 10). In another study by Njelekela et al.,49 frequency of fish intake in 

both men and women were positively correlated with both systolic and diastolic 

blood pressure (Table 10).   

 Pavan et al.52 revealed positive associations between blood pressure and 

alcohol consumption in the African, Brazilian, and Italian groups investigated 

(Table 10).  In the Brazilian participants, both systolic and diastolic blood 

pressure increased with the westernization (i.e. globalization) of dietary 

habits.52  Blood pressure was lower in those eating mainly a vegetable-based 

diet than in those eating a meat-based diet.52 
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Dietary intake and body mass index (BMI) 

Njelekela et al.46, 47, 49 revealed positive associations between BMI and 

the intake of meat, coconut milk, and fish amongst both genders investigated 

(Table 10).  Multiple regression analysis revealed a positive relationship 

between BMI and meat,46, 47 fish, and coconut milk intake among both 

genders46 and in men only (Table 10).47  By contrast, BMI was inversely related 

to the intake of whole milk in women (Table 10; p<0.001),47 and the intake of 

green vegetables in both genders investigated (Table 10).48  In a study by 

Mosha et al.53 BMI was positively associated with the frequency of food intake 

in obese subjects.  

 
Dietary intake and blood lipid profiles 

Njelekela et al. have revealed several important relationships between 

dietary intake measures and indices of health status.  In several trials, serum 

TC was inversely related to frequency of fish consumption in men (Table 10).47-

49  LDLC was also inversely related with the frequency of fish consumption in 

men.49  By contrast, serum TC was positively associated with meat intake in 

men47, 48 and women47 (Table 10).  Linoleic acid (C 18:2 ω-6) was inversely 

related to fish consumption among men (Table 10).49  AA and EPA were 

positively related to the frequency of fish consumption in women (Table 10).49  

There was a positive relationship between DHA and fish intake in both genders 

(Table 10).49  Total ω-3 FA was positively related to frequency of fish 

consumption among women (Table 10).49  Ratio of  ω-3 to ω-6 FA was 

positively associated with frequency of fish intake in both genders (Table 10).49 

Winnicki et al.50 revealed that leptin levels were positively related to 

alcohol consumption in the men enrolled in their trial (Table 10; p=0.041).  

Leptin levels were also independently associated with alcohol consumption in 

men and women consuming vegetable diets.50  In multivariate analysis among 

the fish and vegetarian subgroups, plasma leptin levels were independently 

associated with type of diet (p<0.001).50   

In a study by Pavan et al.52, serum cholesterol levels were positively 
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related to frequency of meat intake.  Further, red meat intake was more 

responsible for hypercholesterolaemia than white meat (p<0.02).52  

  

Glycosylated haemoglobin  

 In a study by Njelekela et al.,49 HBA1c percentage was positively 

associated with frequency of fish intake in both men and women (Table 10; 

p<0.05) 

 

5.4. Discussion 

The purpose of this systematic review was to determine if adherence to 

a traditional East African diet was associated with better markers of health 

status, including a lower NCDs risk factor profile, versus adherence to a non-

traditional diet.  The systematic review process resulted in eight investigations 

which evaluated the dietary intake and health status of cohorts residing in 

Tanzania and Uganda.46-53  All eight studies included in the review primarily 

focused on health status outcome measures, and therefore provide limited 

evidence regarding the characteristics of the traditional diet consumed by the 

particular East African cohort studied.  Given this limitation, we can only draw 

minimal conclusions between the importance of the traditional East African diets 

and their health benefits related to the prevention of NCDs.   

Our review provides some evidence for the protective role of a traditional 

East African diet on the NCD risk factor profile, including hypertension, 

dyslipidaemia and obesity.  Studies reviewed also provide some support for the 

benefits of a high fish diet on these NCD risk factors, particularly blood lipid 

profiles.50-52 

Six surveys involved cohorts adhering to a westernized diet and/or 

experiencing a nutrition transition.46-49, 52, 53  The cohort from urban Dar es 

Salaam consumed a diet higher in salt and saturated fats, including coconut 

milk, meat, and deep-fried fish, and lower in vegetables compared to their 

pastoral and/or rural counterparts.46-49  These dietary considerations, coupled 

with lower levels of physical activity, may have contributed to the elevated 
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blood pressure, increased prevalence of obesity and central obesity investigated 

among urban men versus the comparison groups (Handeni and Monduli).46-49  

These findings are in agreement with other investigations,42 which have 

suggested that residents of urban Dar es Salaam have undergone, and continue 

to undergo, a nutrition transition toward a diet involving a higher consumption 

of fats (saturated and trans-fats), salt, and sucrose and lower intake of dietary 

fibre.   

Our review revealed higher TC, LDLC and FA levels in urban Dar es 

Salaam and pastoral Monduli as compared to rural Handeni, which was 

concomitant with a greater consumption of high-fat foods amongst the urban 

and pastoral groups.47-49   

Increased prevalence of dyslipidemia has been observed in several trials 

of urban Tanzania, where socioeconomic status tends to be higher than that of 

rural regions.4, 54  A non-vegetarian diet has been implicated, given that 

individuals of higher socio-economic status tend to consume more animal foods 

high in saturated fat.4    Swai et al.4 determined that hypercholesterolaemia, 

serum cholesterol and BP were higher and more prevalent in the more 

developed, urban areas of Kilimanjaro as compared to the rural areas, and that 

this may have been related to a greater consumption of meat and dairy 

products in the urban centers.   

In addition, the high intake of coconut milk, as revealed in the urban Dar 

es Salaam cohort investigated by Njelekela et al.47-49 may be a further 

contributor to the higher NCD risk factor prevalence in urbanites.  Also, 

Mazengo et al.42 observed higher intake of coconut milk and SAFA levels in 

urban Dar es Salaam.  The chronic use of saturated fats and oils may have 

detrimental effects on the health status of the people in Dar es Salaam, 

considering that SAFA (palmitic C16:0 and stearic C18:0 acids) found in coconut 

tends to elevate serum TC and LDLC concentrations.55  

The Maasai of Monduli have long been known for their very low 

prevalence of cardiovascular disease despite their high consumption of 

saturated fat.44 Hypercholesterolaemia and elevated HBA1c percentage among 
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the pastoral Maasai community, as revealed by Njelekela et al.48 may be due to 

the fact that their dietary habits are undergoing a transition.  The elevated risk 

of NCDs observed may be attributed to a greater intake of dietary fat and/or 

decreased consumption of traditional foods including fermented milk56 and plant 

additives, which contain significant amounts of hypocholesterolaemic saponins 

and phenolics.57  These foods have long helped the Maasai to maintain low 

cholesterol levels.58  However, despite the elevated NCD risk factors revealed 

among the Massai in the present review, the REE of Maasai women and men 

was significantly higher than that of rural (Handeni) and urban (Dar es Salaam) 

counterparts. 

 Our review revealed a high prevalence of obesity among women in East 

Africa.41, 59  In a trial by Njelekela et al.47 the prevalence of central obesity 

ranged from 42.9% to 57.9% among the three female groups investigated 

(Table 10).  Further, the women exhibited significantly greater TC,47, LDLC,47 

and prevalence of hypercholesterolaemia46 as compared to the men enrolled in 

these particulalr trials.  The survey conducted in the Morogoro district of 

Tanzania53 also revealed a high prevalence of obesity (28 to 65%)  among all 

women investigated.  Although, the frequency of food intake per day among 

the obese and normal (BMI 18.5-24.9 kg/m2) females was similar, it was 

observed that the female civil servants and businesswomen had a habit of 

consuming high fat foods and non-diet carbonated drinks such as Coke and 

Pepsi, which were commonly sold as snacks in their work places.53   

These findings are in line with the recent published evidence,60 

suggesting that the high frequency of eating and snacking does not necessarily 

predispose individuals to be overweight or obese.   It is the quality of food, or 

rather, a lack thereof, which is predisposing obesity.  We have recently 

investigated the causes underlying a globalized food culture and the connection 

to non-communicable disease epidemics (See Chapter 4).  High incomes 

(among civil servants and businesswomen)53 and easy access to high fat foods 

and sweetened drinks, could be one of the major factors contributing to the 

high prevalence of obesity among urban females.53   



 164 

 

Overall, NCDs risk factors were lower in rural Handeni than in urban Dar 

es Salaam and pastoral Monduli.46-49  This finding may be supported by an 

increased consumption of green vegetables among the rural population.  

Several investigations draw attention to the process of westernization in dietary 

habits as a trigger factor for NCDs.11, 27, 61  Shortly after indigenous populations 

came into contact with the Western culture, their NCD patterns changed 

dramatically.11, 12  More recently this has been observed in Chimbu (New 

Guinea), in subjects from the Cook Islands (Melanesia),62 in the Tarahumara 

(Mexico),63 the Pima Indians (Arizona),64 and in the Brazilian cohort52 included 

in our review, who have just began the transition from a rural to urban lifestyle. 

The study conducted in the Lugarawa district of Tanzania and among the 

Lugbara community of Uganda,52 revealed that a traditional East African diet is 

related to a favorable NCD risk factor profile, as compared to other global 

dietary habits, including those of Brazil and Italy.  The investigations in the 

Lupingo and Madilu villages in Tanzania50, 51 pointed out the beneficial effects of 

an increased fish consumption on the NCD risk factor profile among the fish diet 

group of  Lupingo village.  The favorable levels and low prevalence of NCD risk 

factors observed among the fish diet group compared to the survey community 

living on a vegetarian diet, was attributed to the high concentration of ω-3 

PUFA, included in fish oil, and their antithrombotic action and modification of 

immunological processes.65, 66   

In particular, the degree of fish consumption observed among the fish 

diet group in Lupingo50, 51 (300-600g/day), was one of the highest found in 

population studies, compared to Greenland Eskimos67 and the Japanese 

fishermen of Ushibuka,68, 69 investigated in the Seven Countries study,69 who 

consumed an average of 400 g/day of seal, whale or fish and 200g/ day of fish, 

respectively.  The associated benefits of the fish diet investigated in Lupingo50, 

51 included lower BP, favorable lipid profiles and the reduction in plasma leptin 

concentration.51  Therefore, these particular findings signify the favorable risk 

profile of a diet rich in ω-3 PUFA, originally described among Eskimos.   

In conclusion, the review revealed that there is only limited data 
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available regarding the relationship between dietary factors and NCD risk 

factors among East African cohorts adhering to traditional and non-traditional 

dietary patterns.  Considering the potential health benefits of a traditional 

lifestyle including the practice of indigenous dietary habits, modification of 

undesirable (westernized) dietary habits may be important for the prevention of 

NCDs in at-risk East African populations.  Further work is needed to clearly 

identify traditional diets among East African population groups and the 

magnitude and impact of the nutrition transition on dietary change and its 

relation to the increasing prevalence of NCDs in East Africa. 

 

5.5. Résumé 

The purpose of this investigation was to determine if adherence to a 

traditional East African diet was associated with better markers of health status, 

including a lower non-communicable disease (NCD) risk factor profile, as 

compared with adherence to a non-traditional diet.  A systematic review of 

computerized databases was performed.  Studies which evaluated both dietary 

intake and health status indices were included.  The search resulted in eight 

quantitative cross-sectional investigations involving at least one cohort 

consuming a traditional African diet.  The studies included in the review provide 

limited information regarding the intake of micro and macronutrients and the 

composition of meals in the cohorts studied, making the data difficult to 

interpret.  However, the studies reviewed provide some support for the health 

related benefits of the traditional East African diet versus a non-traditional diet, 

particularly with regard to NCD risk factors such as hypertension, dyslipidaemia 

and obesity.  The studies reviewed also provide some support for the protective 

effects of increased fish consumption, particularly blood lipid profiles.  

Additional research is needed to more thoroughly document traditional diets 

amongst the East African population, and investigate relationships between 

dietary intake and health status indices.  Such research is needed to identify the 

magnitude and impact of the nutrition transition on food habits and the 

prevalence of NCD in East Africa. 
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Table 10:  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al46 

(2001) 

Tanzania 
 

 

 
 

 

446 Women: 
 

Urban Dar es 

Salaam  
(n=79) 

 

 
 

Rural Handeni  

(n=91) 
 

 

 
 

Pastoral 

Monduli 
(n=61) 

 

 
 

Men: 
 

Urban Dar es 

Salaam  

(n=81) 

 

 
 

Rural Handeni 

(n=93) 
 

 

 
 

Pastoral 

Monduli 
(n=41) 

Food frequency intake: 
 

Meat consumption 

Fish consumption  
Coconut milk 

consumption 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Food frequency intake: 
 

Meat 

Fish 

Coconut milk 

 

 
 

highest 

highest 
highest 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

highest 

highest 

highest 

 

 
 

 

 
 

 

 
 

NRa 

NRa 

NRa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

NRa 

NRa 

NRa 

 
 

Obesity1 (%) 

Hypertension2 (%) 
Hypercholester- 

olaemia3 (%) 

REE 
 

Obesity1 (%) 

Hypertension2 (%) 
Hypercholester- 

olaemia3 (%) 

REE 
 

Obesity1 (%) 

Hypertension2 (%) 
Hypercholester- 

olaemia3 (%) 

REE 
 

 
 

Obesity1 (%) 

Hypertension2 (%) 

Hypercholester- 

olaemia3 (%) 

REE 
 

Obesity1 (%) 

Hypertension2 (%) 
Hypercholester- 

olaemia3 (%) 

REE 
 

Obesity1 (%) 

Hypertension2 (%) 
Hypercholester- 

olaemia3 (%) 

REE 

 
 

43.6 

61.7 
 

50.0 

0.017±0.004 
 

15.4 

29.8 
 

22.5 

0.019±0.005 
 

6.8 

19.1 
 

53.7 

0.020±0.004 
   

 
 

8.6 

63.1 

 

  9.5 

0.019±0.005 
 

2.1 

26.9 
 

4.4 

0.024±0.006 
 

2.4 

25.2 
 

48.6 

0.024±0.006 

 
 

 

 
Women: 

 

SBP vs. Na:K ratio 
BMI vs. meat intake 

BMI vs. fish intake 

BMI vs. coconut milk 
 

Men: 

 
SBP vs Na:K ratio 

DBP vs. Na:K ratio 

BMI vs. meat intake 
BMI vs. fish intake 

BMI vs. coconut milk  

 
 

 
 

 

+0.159 
+0.929 

+0.600 

+0.543 
 

 

 
+0.270 

+0.251 

+0.458 
+0.305 

+0.440 

 
 

 
 

 

<0.05 
<0.0001 

<0.0001 

<0.0001 
 

 

 
<0.0001 

<0.0001 

<0.0001 
<0.0001 

<0.0001 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

Prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al47 

(2002) 

Tanzania 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

545 Women: 
 

Urban Dar es 

Salaam  
(n=92) 

 

 
 

 

 
 

 

 
Rural Handeni 

(n=107) 

 
 

 

 
 

 
 

 

 

Pastoral 

Monduli 

(n=87) 
 

 

 
 

 

 

Food frequency intake: 
 

Green vegetable (d/wk) 

Coconut milk (d/wk) 
Whole milk (ml/day) 

Fish (d/wk) 

Meat (d/wk) 
 

 

 
 

 

 
Green vegetable (d/wk) 

Coconut milk (d/wk) 

Whole milk (ml/day) 
Fish (d/wk) 

Meat (d/wk) 

 
 

 
 

 

 

Green vegetable (d/wk) 

Coconut milk (d/wk) 

Whole milk (ml/day) 
Fish (d/wk) 

Meat (d/wk) 

 
 

 

 
 

 

 
 

 
 

4.2±2.3 

4.0±2.6 
69.6±137.3 

3.1±2.1 

2.5±1.8 
 

 

 
 

 

 
4.8±2.1* 

2.1±2.0* 

85.9±92.9* 
2.1±1.6* 

1.8±1.8* 

 
 

 
 

 

 

1.7±2.4* 

0.1±0.8* 

785.1±841.4* 
0.1±0.4* 

2.5±2.2* 

 
 

 

 
 

 

 
 

 
 

<0.001b 

<0.001a 

 

<0.001c 

 
 

 

 
 

 

 
<0.001b 

 

 
 

 

 
 

 
 

 

 

 

 

<0.001a 

<0.001a 

 

 
 

 

 
 

 

 

 
 

BMI 

Obesity1 (%) 

Central Obesity1 

(%) 

TC4 
TG4 

LDLC5 

HDLC5 
Dyslipidemia5 (%) 

REE 

 
BMI 

Obesity1 (%) 

Central Obesity1 
(%) 

TC4 

TG4 
LDLC5 

HDLC5 
Dyslipidemia5 (%) 

REE 

 

BMI 

Obesity1 (%) 

Central Obesity1 
(%) 

TC4 

TG4 
LDLC5 

HDLC5 

Dyslipidemia5 (%) 
REE 

 
 

28.6±6.7 

40.0 
51.6 

 

5.3±1.2 
3.7±1.9 

3.2±1.0 

1.3±0.4 
7.8 

0.017±0.004 

 
24.3±6.5 

17.0 

42.9 
 

4.4±1.5 

2.2±1.0 
3.0±1.4 

1.0±0.4 
19.0 

0.019±0.005 

 

21.0±5.0 

10.7 

57.9 
 

5.3±1.2 

1.7±±0.8 
3.7±1.1 

1.3±0.4 

9.0 
0.020±0.004 

 

 

 
 

<0.001a 

<0.001a 

 

 

<0.001c 

<0.001a 

 

<0.001c 

<0.05 c 

=0.004b 

 
 

 

 
 

 

 
 

 
 

 

 

 

 

 
 

<0.001c 

 
<0.001c 

<0.001c 

<0.05c 
 

Women: 
 

BMI vs. meat intake 

BMI vs. fish intake 
BMI vs. coconut milk 

consumption 

BMI vs. whole milk intake 
TC vs. meat intake 

 

Men: 
 

BMI vs. meat intake 

BMI vs. fish intake 
BMI vs. coconut milk 

consumption 

TC vs. meat intake 
 

 
 

+0.344 

+0.289 
+0.350 

 

-0.246 
+0.183 

 

 
 

+0.263 

+0.210 
+0.345 

 

+0.272 
 

 
 

<0.001 

<0.001 
<0.001 

 

<0.001 
=0.002 

 

 
 

<0.001 

=0.001 
<0.001 

 

<0.001 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

Prevalence 
p 

(Study groups) 

NCDs risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al47 

(2002) 

Tanzania 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

545 Men: 
 

Urban Dar es 

Salaam 
(n=89) 

 

 
 

 

 
 

 

 
 

Rural Handeni 

(n=111) 
 

 

 
 

 
 

 

 

 

 

Pastoral 
Monduli 

(n=59) 

Food frequency intake: 
 

Green vegetable (d/wk) 

Coconut milk (d/wk) 
Whole milk (ml/day) 

Fish (d/wk) 

Meat (d/wk) 
 

 

 
 

 

 
 

Green vegetable (d/wk) 

Coconut milk (d/wk) 
Whole milk (ml/day) 

Fish (d/wk) 

Meat (d/wk) 
 

 
 

 

 

 

 

Green vegetable (d/wk) 
Coconut milk (d/wk) 

Whole milk (ml/day) 

Fish (d/wk) 
Meat (d/wk) 

 
 

3.7±2.3 

3.9±2.8 
48.3±118.0 

2.7±1.8 

2.3±1.8 
 

 

 
 

 

 
 

5.1±2.2 

1.7±2.1 
134.9±773.6 

2.3±2.0 

1.5±1.6 
 

 
 

 

 

 

 

1.1±1.7 
- 

1218.6±1679.0 

- 
2.0±2.4 

 
 

 

<0.001a 

 

 

 
 

 

 
 

 

 
 

<0.001a 

<0.001b 
 

 

 
 

 
 

 

 

 

 

 
 

<0.001a 

<0.001a 

 

 

 

 
 

BMI 

Obesity1 (%) 

Central Obesity1 

(%) 

TC4 
TG4 

LDLC5 

HDLC5 
TC-HDLC/HDLC 

Dyslipidemia5 (%) 

REE 
 

BMI 

Obesity1 (%) 

Central Obesity1 

(%) 

TC4 
TG4 

LDLC5 
HDLC5 

TC-HDLC/HDLC 

Dyslipidemia5 (%) 

REE 

 

BMI 
Obesity1 (%) 

Central Obesity1 

(%) 
TC4 

TG4 

LDLC5 
HDLC5 

TC-HDLC/HDLC 

Dyslipidemia5 (%) 
REE 

 

 
 

25.2±4.3 

10.3 
21.4 

 

4.8±1.2 
3.6±2.5 

2.8±1.1 

1.2±0.4 
3.1±1.5 

9.6 

0.019±0.005 
 

21.3±3.2 

2.7 
1.4 

 

3.4±0.9 
2.1±1.4 

2.0±1.0 
1.0±0.7 

3.0±1.8 

7.3 

0.024±0.006 

 

20.7±3.2 
1.7 

0.0 

 
5.1±1.5 

1.9±1.5 

3.7±1.3 
1.1±0.4 

4.8±5.2 

22.6 
0.024±0.006 

 
 

<0.001a 

<0.05a 

<0.001a 

 

<0.001c 

<0.001a 

<0.001c 

<0.05c 

<0.001b 

 

<0.001a 

 

 

 
 

 

 
 

 
 

<0.05b 

 

 

 

 
 

 

 
 

 

<0.001c 

 

<0.001a 

<0.05a 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al48 

(2003) 

Tanzania 

445 Women: 
 

Urban Dar es 

Salaam 
(n=79) 

 

 
 

 

 

 

 

 
 

 

Rural Handeni 
(n=91) 

 

 
 

 
 

 

 
 

 

Pastoral 
Monduli 

(n=61) 

 
 

 

 
 

 

 
 

Food frequency intake: ‡ 

 

Green vegetable (d/wk) 

Coconut milk (d/wk) 
Whole milk (ml/day) 

Fish (d/wk) 

Meat (d/wk) 
 

 

 

 

 

 
 

 

Green vegetable (d/wk) 
Coconut milk (d/wk) 

Whole milk (ml/day) 

Fish (d/wk) 
Meat (d/wk) 

 
 

 

 
 

 

Green vegetable (d/wk) 
Coconut milk (d/wk) 

Whole milk (ml/day) 

Fish (d/wk) 
Meat (d/wk) 

 

 
 

 

 
 

 
 

4.3±2.3 

4.1±2.6 
65.8±1304.8 

3.1±1.9 

2.5±1.9 
 

 

 

 

 

 
 

 

4.9±2.1 
2.0±1.9 

85.6±198.6 

2.1±1.6 
1.8±1.7 

 
 

 

 
 

 

1.5±1.3 
0.1±0.9 

804.9±890.2 

0.1±0.3 
1.1±1.9 

 

 
 

 

 
 

 
 

 

<0.0001a 

 

 

<0.05c 

 

 

 

 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

<0.0001a 

 

<0.0001a 

<0.0001a 

 

 

 
 

 

 
 

 
 

SBP 

DBP 
Hypertension2 (%) 

BMI 

Obesity1 (%) 
TC4 

Hypercholester- 

olaemia3 (%) 

HDLC 

HbA1C
6
 

Na excretion 
Na/K ratio 

 

SBP 
DBP 

Hypertension2 (%) 

BMI 
Obesity1 (%) 

TC4 
Hypercholester- 

olaemia3 (%) 

HDLC 
HbA1C

6
 

 

SBP 
DBP 

Hypertension2 (%) 

BMI 
Obesity1 (%) 

TC4 

Hypercholester- 
olaemia3 (%) 

HDLC 

HbA1C
6 

 
 

141.3±27.5 

81.2±21.4 
52.0 

29.3±6.7 

45.5 
5.3±1.2 

 

40.6 

1.3±0.4 

5.2±1.2 

highest 
highest 

 

128.3±23.2 
74.6±12.9 

34.5 

24.2±6.9 
17.8 

4.3±1.3 
 

22.5 

1.0±0.4 
4.8±0.7 

 

111.5±19.1 
67.4±14.9 

15.5 

20.1±4.2 
5.6 

5.4±1.2 

 
47.6 

1.3±0.5 

5.6±0.5 

 
 

<0.001a 

<0.001a 

<0.0001a 

<0.0001a 

<0.0001a 

 

 

 

 

<0.05c 

<0.05a 

<0.05a 

 

<0.0001b 

<0.05b 

 

<0.001b 

 

<0.0001a 

 

<0.0001 a 

<0.0001a 

 

 

 

 

 

 

 

 

 
 

 

<0.001c 

 

Women: 
 

BP vs. meat intake 

BP vs. fish intake 
BP vs. coconut milk 

consumption 

BP vs. coconut milk 
consumption 

BMI vs. green vegetable 

intake 

 

Men: 

 
BP vs. meat intake 

BP vs. /Na/K ratio 

TC vs. meat intake 
TC vs. fish intake 

BMI vs. green vegetable 

intake 
 

 
 

NR 

NR 
NR 

 

NR 
 

NR 

 

 

 

 
NR 

NR 

NR 
NR 

NR 

 
 

 
 

<0.05 

<0.05 
<0.05 

 

<0.001 
 

<0.05 

 

 

 

 
<0.05 

<0.05 

<0.05 

<0.05 

<0.05 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al48 

(2003) 

Tanzania 

445 Men: 

 

Urban Dar es 

Salaam 
(n=81) 

 

 
 

 

 
 

 

 
 

Rural Handeni 

(n=93) 
 

 

 
 

 
 

 

 

Pastoral 

Monduli 

(n=40) 

Food frequency intake: 

 

Green vegetable (d/wk) 

Coconut milk (d/wk) 
Whole milk (ml/day) 

Fish (d/wk) 

Meat (d/wk) 
 

 

 
 

 

 
 

Green vegetable (d/wk) 

Coconut milk (d/wk) 
Whole milk (ml/day) 

Fish (d/wk) 

Meat (d/wk) 
 

 
 

 

 

Green vegetable (d/wk) 

Coconut milk (d/wk) 

Whole milk (ml/day) 
Fish (d/wk) 

Meat (d/wk) 

 
 

3.7±2.3 

3.9±2.7 
45.6±105.9 

2.7±1.8 

2.4±1.8 
 

 

 
 

 

 
 

4.9±2.2* 

1.7±2.1* 
154.9±845.3* 

2.4±1.9* 

1.5±1.5* 
 

 
 

 

 

1.1±1.7 

- 

1307.5±1844.9 
- 

1.7±2.5 

 
 

 

<0.0001a 

 

 

<0.05c 

 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 

<0.0001a 

 

<0.0001a 

<0.0001a 

 

 

 
 

SBP 

DBP 
Hypertension2 (%) 

BMI 

TC4 

Hypercholester- 

olaemia3 (%) 

HDLC 
HbA1C

6
 

Na excretion 

Na/K ratio 
 

SBP 

DBP 
Hypertension2 (%) 

BMI 

TC4 
Hypercholester- 

olaemia3 (%) 
HDLC 

HbA1C
6
 

 

SBP 

DBP 

Hypertension2 (%) 
BMI 

TC4 

Hypercholester- 
olaemia3 (%) 

HDLC 

HbA1C
6
 

 
 

140.4±24.8 

79.7±16.6 
53.1 

24.9±4.4 

4.9±1.2 
 

29.9 

1.3±0.4 
5.3±1.5 

higher 

higher 
 

112.2±18.3 

69.1±10.2 
16.1 

21.1±2.9 

3.4±0.9 
 

4.4 
1.0±0.7 

4.8±1.1 

 

116.8±16.7 

68.9±13.0 

28.6 
20.6±3.4 

5.3±1.3 

 
50.7 

1.1±0.4 

5.7±0.5 

 
 

<0.001a 

<0.001a 

<0.0001a 

<0.0001a 

 
 

 

 
 

<0.05a 

<0.05a 

 

 

 
 

 

<0.05a 

 

<0.0001a 

<0.05a 

 

 

 

 

 
 

 

 
 

 

<0.05c 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al49 

(2005) 

Tanzania 
 

 

 
 

 

 

105 Women: 

 

Urban Dar es 

Salaam 
(n=14) 

 

 
 

 

 
Rural Handeni 

(n=16) 

 
 

 

 
 

 

Pastoral 
Monduli 

(n=11) 

 

 

 

 

Food frequency intake: 

 

Dar es Salaam 

Fish <1d/wk (%) 
Meat>2d/wk (%) 

Green vegetable>2d/wk (%) 

Coconut milk>2d/wk (%) 
Fruits>2d/wk (%) 

Whole milk>400mls/d (%) 

 

Handeni 

Fish <1d/wk (%) 

Meat>2d/wk (%) 
Green vegetable>2d/wk (%) 

Coconut milk>2d/wk (%) 

Fruits>2d/wk (%) 
Whole milk>400mls/d (%) 

 

Monduli 

Fish <1d/wk (%) 

Meat>2d/wk (%) 
Green vegetable>2d/wk (%) 

Coconut milk>2d/wk (%) 

Fruits>2d/wk (%) 

Whole milk>400mls/d (%) 

 

 
 

 

5.9 
58.8 

83.3 

72.2 
61.1 

5.7 

 
 

13.9 

38.9 
94.4 

61.1 

27.8 
2.8 

 

 
96.9 

40.6 
40.6 

3.1 

3.1 

53.1 

 
 

 

 
 

 

<0.0001b 
<0.0001b 

 

 
 

 

<0.0001a 
<0.0001a 

 

 
 

 

 
<0.0001a 

 

 

 

 

<0.0001a 

All sub-groups: 

 

Dar es Salaam 

Myristic acid (%) 
AA (%) 

DHA (%) 

Total ω-3 FA (%) 

Handeni 

Myristic acid (%) 

AA (%) 
DHA (%) 

Total ω-3 FA (%) 

Monduli 

Myristic acid (%) 

AA (%) 

DHA (%) 
Total ω-3 FA (%) 

 

Women: 

 

BMI2  Dar es Salaam 
BMI2 Handeni 

BMI2 Monduli 

 

 
 

 

0.7±0.1 
5.8±0.4 

1.4±0.2 

2.8±0.3 
 

0.3±0.1 

7.0±0.2 
1.2±0.1 

2.5±0.2 

 
0.5±0.1 

4.8±0.3 

0.5±0.1 
1.5±0.2 

 

 
 

30.4±2.3 
27.3±2.3 

21.5±1.9 

 

 

 
 

 

<0.05c 
<0.05c 

<0.0001b 

<0.0001b 

 

 

 
 

<0.05b 

 
 

<0.001c 

<0.001c 
 

 

 
 

<0.05a 
 

 

Women: 

 

BMI vs. fish intake 

SBP vs. fish intake 
DBP vs. fish intake 

HbA1C vs. fish intake 

AA vs. fish intake 
EPA vs. fish intake 

DHA vs. fish intake 

Total ω-3 vs. fish intake 
ω-3/ω-6 ratio vs. fish intake 

EPA+DHA vs. fish intake 

 

Men: 

 

BMI vs. fish intake 
SBP vs. fish intake 

DBP vs. fish intake 

TC vs. fish intake 
LDLC vs. fish intake 

HbA1C vs. fish intake 

DHA vs. fish intake 

ω-3/ω-6 ratio vs. fish intake 

 

 

+0.306 

+0.379 
+0.320 

-0.153 

+0.392 
+0.379 

+0.493 

+0.423 
+0.423 

+0.491 

 
 

 

+0.227 
+0.194 

+0.105 

-0.161 
-0.233 

-0.152 
+0.347 

+0.250 

 
 

<0.0001 

<0.0001 

<0.0001 

<0.05 

<0.05 

<0.05 

=0.0010 

<0.05 

<0.05 

<0.05 

 
 

 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

=0.0054 

<0.05 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Njelekela et 
al49 

(2005) 

Tanzania 
 

 

 
 

 

 

105 Men: 

 

Urban Dar es 

Salaam 
(n=22) 

 

 
 

 

Rural Handeni 
(n=21) 

 

 
 

 

 
Pastoral 

Monduli 

(n=21) 

 

 

 
 

 

 
 

 

 

Men: 

 

Dar es Salaam 

SBP2 
DBP2 

BMI1 

TC4 
LDLC5 

HbA1C
6
 

Handeni 

SBP2 

DBP2 

BMI1 
TC4 

LDLC5 

HbA1C
6
 

Monduli 

SBP2 

DBP2 
BMI1 

TC4 
LDLC5 

HbA1C
6
 

 

 
 

 

141.5±6.1 
82.1±5.0 

27.3±1.1 

5.1±0.3 
3.0±0.3 

5.4±0.2 

 
125.0±4.1 

74.1±2.4 

23.1±0.9 
3.7±0.2 

1.9±0.4 

4.7±0.2 
 

117.7±3.2 

66.9±2.3 
21.2±0.8 

4.7±0.4 
3.1±0.3 

5.7±0.1 

 
 

 

<0.05a 
<0.05a 

<0.05a 

<0.05c 
<0.05c 

<0.05c 

 
 

 

 
 

 

 
 

 

 
 

<0.05c 
<0.05c 

<0.05c 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 

Value or 

pre- 

valence 

P value Variable 

Value or 

pre- 

valence 

p 

(Study groups) 

NCD risk factor vs. dietary 

variable 

 

r 

 

 

P value 

Pauletto et 
al51 

(1995-1996) 

Tanzania 
 

1263 Fish diet: 

 

 

Lupingo 
village 

(n=618) 

 

 

 

 

 

 

 

 

 

 

Average daily  

calorie intake:† 

 

Calories (kcal) 
CCH (%) 

Protein (%) 

Fats (%) 
Alcoholic beverage (L) 

Salt intake (g/d) 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

2196 
70 

18 

12 
0.75 

4.4 

 
 

 

 
 

 

 
 

 

 
 

 
 

 Fish diet: 

 

 

SDP 
DBP 

Hypertension7(%) 

Borderline- hypertension7 (%) 
Overweight9 (%) 

TC 

TG 
HDL-C 

Cholesterol>5.18  

mmol/L (%) 
TG>1.71 mmol/L (%) 

Lp(a) 

Total ω-6 (%) 

AA (%) 

Total ω-3 (%) 

EPA (%) 
DHA (%) 

n-3/n-6 ratio 
EPA/AA ratio 

DHA/AA ratio 

 
 

 

122.6±17.5 
71.8±9.2 

2.8 

9.7 
4.5 

3.53±1.04 

0.92±0.64 
0.86±0.32 

 

5.5 
5.0 

201±213 

25.8±4.8 
9.7±2.7 

9.7±2.9 

2.3±1.3 
5.7±1.6 

0.39±0.13 
0.24±0.08 

0.61±0.14 

 
 

 

<0.0001a 
<0.0001a 

<0.0001a 

<0.0001a 
<0.05a 

<0.0001a 

<0.0001a 
<0.0001a 

 

<0.0001a 
<0.0001a 

<0.0001a 

<0.001a 

<0.005a 

<0.001a 

<0.001a 

<0.001a 

<0.001a 

<0.001a 

<0.001a 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. dietary 

variable 

 

r 

 

 

P value 

Pauletto et 
al51 

(1995-1996) 

Tanzania 
 

1263 Vegetarian 

diet: 

 

Madilu village  
(n=645) 

 

 

 

 

 
 

Average daily  

calorie intake:† 

 

Calories (kcal) 
CCH (%) 

Protein (%) 

Fats (%) 
Alcoholic beverage (L) 

Salt intake (g/d) 

 

 
 

 

2109 
82 

11 

7 
1.2 

4.0 

 
 

 Vegetarian diet: 

 

 

SDP 
DBP 

Hypertension7 (%) 

Borderline- hypertension7 (%) 

Overweight9 (%) 

TC 

TG 
HDL-C 

Cholesterol>5.18  

mmol/L (%) 
TG>1.71 mmol/L (%) 

Lp(a) 

Total ω-6 (%) 

AA (%) 

Total ω-3 (%) 

EPA (%) 
DHA (%) 

n-3/n-6 ratio 
EPA/AA ratio 

DHA/AA ratio 

 

 
 

 

132.6±17.5 
76.5±9.6 

16.4 

22.3 
2.3 

4.10±1.04 

1.31±0.64 
0.97±0.31 

 

14.0 
22.6 

321±212 

33.1±5.5 
8.3±2.0 

3.5±1.2 

0.7±0.2 
1.5±1.1 

0.11±0.04 
0.09±0.03 

0.18±0.12 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 

P 

value 
Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. dietary 

variable 

 

r 

 

 

P value 

Winnicki et 
al50 

(2002) 

Tanzania 

608 Women - fish 

diet: 

 

Lupingu 
village 

(n=162) 

 

Men - fish 

diet: 

 

Lupingu 

village 
(n=117) 

 

Women - 

vegetarian 

diet : 

 
Madilu village  

(n=199) 

 

Men – 

vegetarian 

diet : 

 

Madilu village  

(n=130) 

 

 

 

 

 

 

Daily calorie intake: 

 

Fish diet: all sub-groups 

Maize (%) 
Beans (%) 

Spinach (%) 

Potatoes (%) 
Rice (%) 

Alcoholic beverage (%) 

Cassava (%) 

Fish (%) 

Calories (%) 

Women: 

Alcoholic consumption (g/d)  

Men: 

Alcoholic consumption (g/d)  

 

Daily calorie intake: 

 

Vegetarian diet: all sub-groups 

Maize (%) 
Beans (%) 

Spinach (%) 

Potatoes (%) 
Rice (%) 

Alcoholic beverage (%) 

Cassava (%) 
Fish (%) 

Calories (%) 

Women: 

Alcoholic beverage intake (g/d)  

Men: 

Alcoholic beverage intake (g/d) 
 

 
 

 

14 (60-120g) 
7 (40-60g) 

0.4 (20-40g) 

2 (40-60g) 
6 (30-50g) 

9 (650-850 ml) 

38 (150-350g) 

23 (300-600g) 

100 (2196kcal) 
 

0.8±0.1 

 
1.7±0.2 

 

 
 

 

42 (150-350g) 
15 (70-140g) 

1 (60-100g) 

6 (100-200g) 
17 (80-120g) 

13 (600-1400ml) 

6 (100-300g) 
negligible 

100 (2109kcal) 

 
2.1±0.1 

 

2.8±0.2 
 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
<0.001a 

 

<0.001a 
 

Women - fish diet: 

 

Body fat (mm) 

Insulin (U/ml) 
 

Women - 

vegetarian diet : 

 

Body fat (mm) 

Insulin (U/ml) 

 

Men - fish diet: 

 

Body fat (mm) 

Insulin (U/ml) 
 

Men – vegetarian 

diet : 

 

Body fat (mm) 

Insulin (U/ml) 
 

 
 

27.3±0.6 

6.5±0.6 
 

 

 

 

24.8±0.5 

9.0±0.5 
 

 
 

20.2±0.6 

7.6±0.6 
 

 

 
 

18.5±0.6 

8.4±0.7 

 
 

=0.018d 

=0.011d 
 

 

 
 

 

 

 

 
 

NS 

NS 
 

 

 
 

NS 

NS 

All sub-groups: 

 

Plasma leptin levels vs. type of 

diet 
 

Men – all sub-groups: 

 

Plasma leptin levels vs. type of 

diet 

 

Women  - vegetarian diet: 

 

Plasma leptin level vs. alcohol 

consumption 

 

Men -  vegetarian diet: 

 

Plasma leptin level vs. alcohol 
consumption 

 

 
 

NR 

 
 

 

 
0.15 

 

 

 

 
NR 

 

 
 

 

NR 

 
 

<0.001 

 
 

 

 
=0.041 

 

 

 

 
<0.001 

 

 
 

 

=0.025 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Pavan et al52 
(1997) 

Tanzania and 

Uganda; 
Amazon; 

Italy  

 
 

 

 
 

1110 Africa: 

 

rural Lugarawa 

district of 
Tanzania 

(n=232)  

rural Lugbara 
community of 

Uganda 

(n=138) 
 

 

 
 

Brazil: 

 
Amazon region 

 

In transition 
from rural to 

urban lifestyle 
(n=370) 

 

 

 

 

 

 
 

Energy intake (J) 

Cereal and legumes (%) 
Other vegetables (%) 

Meat (%) 

Fish (%) 
Dairy products and oil (%) 

Saccharose (%) 

Ethanol (%) 
NaCl (%) 

Salt intake (g/d) 

Alcohol consumption (g/day) 
 

Energy intake (J) 

Cereal and legumes (%) 
Other vegetables (%) 

Meat (%) 

Fish (%) 
Dairy products and oil (%) 

Saccharose (%) 
Ethanol (%) 

NaCl (%) 

Salt intake (g/d) 

Alcohol consumption (g/day) 

 
 

9360  

41 
30.5 

0 

15 
0 

0 

13.5 
4 

4  

43±61.1 
 

9860  

51.5 
10.9 

10.9 

0.5 
10 

13.2 
3 

10 

10 

9.6±33.4 

 

 

 
 

 

 
 

 

 
 

 

 
<0.0001a 

 

 
 

 

 
 

 

 
 

 
 

 

 

 

 

 

 
 

SBP7 

DBP7 
BMI 

Overweight9 (%) 

women 
Cholesterolaemia8 

(mg/dl) 

Cholesterol level 
in women (%) 

Glycaemia (mg/dl) 

 
 

SBP7 

DBP7 
BMI 

Overweight9 (%) 

women 
Cholesterolaemia8 

(mg/dl) 
Cholesterol level 

in women (%) 

Glycaemia (mg/dl) 

 

 
 

144±21.9 

83.2±11.8 
20.4±2.7 

5.4 

 
159.7±39.1 

 

6 higher 
 

91.0±22.4 

 
 

155.4±26.8 

94.5±15.5 
26.1±4.1 

60.2 

 
185±48.6 

 
9.5 higher 

 

107.9±32.7 

 

 
 

<0.0001a 

<0.0001a 

<0.0001a 

<0.0001 a 

 
<0.001a 

 

<0.05 a 

 

<0.0001a 

 
 

 

 
<0.0001e 

<0.0001 a 

 
 

 
<0.005 a 

 

 

 

 

All sub-groups: 

 

Serum cholesterol levels 

correlated to frequency of 
eating meat (time a week); 

 

Red meat responsible for 
more cholesterolaemia than 

white meat 

 

Africa: 

 

BP vs. alcohol consumption 
 

Brazil: 

 
BP vs. alcohol consumption 

 

Italy: 

 

BP vs. alcohol consumption 
 

 
 

 

 
 

 

 
 

 

 
 

 

NR 
 

 

 
NR 

 

 
 

NR 
 

 
 

 

 
 

 

 
<0.02 

 

 
 

 

<0.03 
 

 

 
<0.01 

 

 
 

<0.02 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Pavan et al52 
(1997) 

Tanzania and 

Uganda; 
Amazon; 

Italy  

 
 

 

 
 

1110 Italy: 

 

Venice and 

Veneto 
urban/ 

industrialized 

area 
(n=370) 

 
 

Energy intake (J) 

Cereal and legumes (%) 
Other vegetables (%) 

Meat (%) 

Fish (%) 
Dairy products and oil (%) 

Saccharose (%) 

Ethanol (%) 
NaCl (%) 

Salt intake (g/d) 

Alcohol consumption (g/day) 

 
 

10750  

36.3 
10.2 

11.5 

1.7 
23.7 

6 

10.6 
11 

10 

38.5±45.2 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

SBP7 

DBP7 
BMI 

Overweight9 (%) 

women 
Cholesterolaemia8 

(mg/dl) 

Cholesterol level 
in women (%) 

Glycaemia (mg/dl) 

 

 
 

159.7±22.9 

94.7±11.6 
26.8±4.1 

68.3 

 
226.7±43.6 
 

4.3 higher 
 

102.8±22.6 

 

 
 

 

 
 

<0.0001 a 

 
 

 

<0.05 a 
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Table 10 (continue):  Characteristics of eight dietary assessments and health status surveys on non-communicable disease (NCD) risk factors. 

AuthorsRef. 

(year) 

country 

N 

Study 

groups 

location 

(n) 

Dietary intake outcomes Health status outcomes 
Relationship between 

dietary variables and NCD risk factors 

 

Variable 
Value or 

prevalence 
P value Variable 

Value or 

prevalence 
p 

(Study groups) 

NCD risk factor vs. 

dietary variable 

 

r 

 

 

P value 

Mosha53 

(2003) 

Tanzania 

 
 

 

 
 

 

 
 

 

 
 

976 Morogoro 

district 

Women: 

 

Farmers 

(n=236) 

 

Medium and 

high-level 

business 

women  
(n=200) 
 

Civil servants 

(n=246) 

 

House 

women/wives 

(n=29) 
 

Overall 

(n=976) 

Food frequency intake: 

(person/day) 

 

 
Obese10 

Normal10 

 
Obese10 

Normal10 

 
 

 

 
Obese10 

Normal10 

 
Obese10 

Normal10 

 
 

Obese10 
Normal10 

 

 
 

 

 
2.18±0.68 

2.31±0.86 

 
3.80±0.63 

3.80±0.63 

 
 

 

 
3.75±0.70 

3.61±0.83 

 
3.01±0.63 

2.84±0.58 

 
 

3.19±0.66 
3.14±0.73 

  

 

 

 

Obesity10 

 

 

Obesity10 

 

 

 

 

 

Obesity10 

 

 
Obesity10 

 

 
 

Obesity10 

 
 

 

 
27.9% 

 

 
54% 

 

 
 

 

 
65% 

 

 
49% 

 

 
 

49% 

 All sub-groups of obese 

subjects: 

 

BMI vs. feeding frequency  
 

 

 

 

 

0.4600 
 

 

 

 
 

 

<0.001 

Results presented as: means ± standard deviation (SD) in Njelekela et al46-48, Pauletto et al Pavan et al52, Mosha53 

Results presented as standard error of the mean (SEM) in Njelekela et al49, Winnicki et al50 

  

Abbreviations:  BP = blood pressure (mmHg); SBP = systolic blood pressure (mmHg); DBP = diastolic blood pressure (mmHg); Na = natrium; K = potassium; Na/K ratio = sodium/potassium ratio; TC = serum 

total cholesterol (mmol/L); HDLC = high density lipoprotein cholesterol (mmol/L); TC/HDLC = ratio of total cholesterol/HDL cholesterol; LDLC = low-density lipoprotein cholesterol (mmol/L); HbA1C = 
haemoglobin A1C (%); TG = triglycerides (mmol/L); Lp(a) = lipoprotein(a) (mg/L); BMI = body mass index [body weight in kg/(height in m)2]; AA = arachidonic acid; EPA = eicosapentaenoic acid; DHA = 

docosahexaenoic acid; Total ω-3 FA = total omega three fatty acids; Total ω-6 FA = Total omega six fatty acids; REE = resting energy expenditure (kcal/min/kg); d/wk = number of days per week; CCH = complex 

carbohydrate (i.e. maize and rice); NS = not significant; NR = not reported 
‡intake of food frequency was coded as either ≥3days/week or <3days/week; 
1Overweight = BMI ≥25 kg/m2 and <30; obese = BMI ≥30 kg/m2, centrally obese: waist circumference of ≥88cm for women and ≥102cm for men; 2BP normal (<140/90 mmHg); hypertensive (≥140/90 

mmHg); 3Hypercholesterolaemia: cholesterol ≥5.2 mmol/L; 4HighTC: serum cholesterol ≥6.2 mmol/L; Hypertriglyceridemia: serum triglyceride level above 5.2 mmol/L; 5Dyslipidemia: [(TC-
HDLC/HDLC>5)]; high LDLC: LDLC ≥4.1 mmol/L; low HDLC: HDLC <9mmol/L; 6Long-standing hyperglycemia: HBA1c >7%; 7Normal BP (SB<140, or DB<90 mmHg); borderline BP (SB140-159 or DB 

90-94 mmHg or both); hypertensive (SB≥160 or DB≥95 mmHg or both); 8 Hypercholesterolaemia: cholesterol>240 mg/dl; 9Overweight: men= BMI ≥27 kg/m2 and women = BMI ≥25 kg/m2; 10Obesity: BMI 

≥25 kg/m2; normal: BMI 18.5-24.9 kg/m2 
asignificantly different vs. all comparison groups; bsignificantly different vs. pastoral comparison group; csignificantly different vs. rural comparison group; ddifferent from female VD comparison group; 
esignificantly different versus Africa group; fsignificantly different versus Brazil group; gsignificantly different for those eating fish more than 2 days a week
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6. UTILIZATION AND FUTURE APPLICATIONS FOR AN 
ONLINE COLLECTION OF TRADITIONAL AFRICAN 
FOOD HABITS 

 
6.1. Background and objectives for the web site evaluation 

The challenges facing the people of sub-Saharan Africa in the 21st 

century are myriad.  While epidemics of malnutrition and HIV/AIDS continue 

unabated,1 non-communicable diseases (NCDs) have also surged to epidemic 

levels over the past few decades.  Current statistics from the World Health 

Organization reveal that nearly 80% of deaths attributable to NCDs occur in 

developing countries, including those of sub-Saharan Africa.2 

Amongst the contributing factors to the upsurge of NCDs has been the 

deleterious shift from traditional food habits to the processed and packaged 

food products of transnational corporations.3, 4  These products tend to be high 

in saturated fat, trans fatty acids, and food preservatives; and low in dietary 

fibre, vital nutrients, and phytochemicals when compared to basic dietary 

guidelines.5-7  The shift from traditional food habits to the food products of the 

transnational corporations has been dubbed the nutrition transition, and has 

been directly implicated in the rise of NCDs and risk factors including obesity, 

hypertension, abnormal lipid profiles, type 2 diabetes, cardiovascular disease 

(CVD), and certain cancers throughout sub-Saharan Africa.8-10  Further, the 

recent epidemics of NCDs have created a polarized and protracted double 

burden of disease as the effects of the nutrition transition add to the existing 

infectious and malnutrition disease burden of the region.9, 10 

Throughout history, external influences have brought about changes in 

African food habits, and this has perhaps never been more apparent than the 

present day (See Chapter 4).  As the people of sub-Saharan Africa continue to 

experience a nutrition transition toward the manufactured food products of the 

transnational corporations, knowledge of traditional African foods and food 

habits will continue to be lost.  This outcome is distressing, especially given the 

fact that traditional African food habits are extremely healthy and may indeed 
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provide a clear solution to current NCD epidemics sweeping the continent. 

According to a survey conducted at the 18th International Congress on 

Nutrition (ICN) in Durban, South Africa, 2005,11 84% of experts in the 

nutritional sciences (n=92) agreed that traditional African food habits were 

superior to the globalized food culture currently underpinning the nutrition 

transition.  Further, these experts believed that the knowledge of traditional 

African food habits is being lost (80%) and that there is a vital need for 

investigation and documentation to preserve this knowledge.11 

To address this existing gap we created an online collection, the first of 

its kind, to preserve and disseminate knowledge of traditional African foods and 

food habits.12  The first available data for our online collection were 

amalgamated by reviewing a series of observational studies collated by the 

Max-Planck Nutrition Research Unit, formerly located in Bumbuli, Tanzania.  

This series of studies is titled the Oltersdorf Collection, after Professor Ulrich 

Oltersdorf, who was involved in some of the research at the Max-Planck 

Nutrition Research Unit.  Professor Ulrich Oltersdorf contributed significantly to 

this project by making the collection available to our investigative team.13   

At present, the online collection (www.healthyeatingclub.com/Africa)12 

presents the first empirical evidence of traditional foods and food habits of East 

Africa (i.e. Tanzania, including Zanzibar Island and Pemba Island, Kenya, and 

Uganda) from the 1930s to the 1960s.14  The collection12 also provides 

information regarding several recent research projects being conducted by 

indigenous African scientists which provide information on traditional African 

food habits and their health benefits. 

The majority of interviewees (92%) surveyed at the recent ICN in 

Durban, South Africa, stated they would make use of our online information for 

educational and research purposes if this information was made available.11  

Our collection has been available via the worldwide web since May 2006.  The 

utilization, however, of the content within the collection has not been 

investigated to date.  Therefore, the purpose of the present investigation was 

to evaluate the overall utilization of our online information system in order to 
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determine the most requested PDF documents and web pages, and to discuss 

the potential uses of our online collection with regards to future application.   

 

6.2. Methods  

6.2.1. The online collection (www.healthyeatingclub.org/Africa) 

 

The Oltersdorf Collection (1930s to 1960s)  

The focal point of our online information system is the Oltersdorf 

Collection, 75 observational reports of nutrition-related investigations collected 

by the Max-Planck Nutrition Research Unit, formerly located in Bumbuli, 

Tanzania.  The Oltersdorf Collection14 has been systematically reviewed to 

amalgamate and present the data related to traditional foods and food habits of 

East Africa (i.e. Tanzania, Zanzibar Island and Pemba Island, Kenya, and 

Uganda) from the 1930s to 1960s.  The entire collection of documents has been 

scanned and converted into PDF files, which are now available for free 

download via the web site on African food habits.12  

 
Recent research projects  

In addition to the Oltersdorf Collection, our web site provides recent data 

and publications concerning traditional African food habits from indigenous 

African scientists within the nutritional sciences.  New information will continue 

to be added as more information is compiled and put forth. 

 
6.2.2. Web site structure 

A detailed description of the development of the online collection 

structure and the allocation of country specific web page topics is presented in 

Chapter 2, and published by the Asia-Pacific Journal of Clinical Nutrition.14 

 
6.2.3. Measurement of the web site traffic 

The online collection (web site) traffic was recorded by Server 101, a 

web host for the Healthy Eating Club (HEC) account through which the online 

http://www.healthyeatingclub.org/Africa
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collection has been made available 

(http://www.healthyeatingclub.com/Africa/).12  Server 101 provides a weekly 

(Saturday to Saturday) web site statistic report, analyzed with Analog 5.32 

software.  The web host (Server 101) provides statistics on:  (1) the directory 

report, which provides weekly traffic on the collection,12 and (2) weekly web 

page requests, which lists files, including PDF documents, with at least 3 

requests per week. 

 
6.2.4. Analysis of web site statistics 

The web site traffic was recorded each week in a Microsoft Excel 

spreadsheet over a time period of 31 weeks, from the time the collection went 

online in March 2006 (12th week of 2006; 25.03.2006) until October 2006 (42nd 

week of 2006; 22.10.2006).  The web site data was analyzed to determine the 

following: 

1. Total visits to the online collection per week over 31 weeks 

2. The ten most requested PDF files and web pages, excluding the 

index page and the overview content page, over 31 weeks 

3. The top most requested region specific web pages of the four 

country directories (i.e. Tanzania, Zanzibar Island and Pemba 

Island, Kenya and Uganda) over 31 weeks 

4. The most requested web page topics over 31 weeks. 

 
6.2.5. Limitations 

The request report provided by Server 101, only reports on the number 

of requested PDF files, html and php pages, requested at least more than three 

times over a time period of seven days.  In addition, the number of requested 

images per week, of which the web site holds currently 115, is not reported 

within the request report. 

 
6.3. Results 

6.3.1. Total visits to the online collection  
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 Over 31 weeks 91687 visits were recorded to the African food habits web 

site.  Total visits to the online collection per week12 over a time period of 31 

weeks are presented in Figure 10.  The total visits increased 14% from the first 

to second week.  From week 1 to week 20, total visits declined by 

approximately 49%.  From week 20 to week 28, the number of total web site 

visits increased by 55%.  Overall, the number of visits increased by 17% from 

week 1 to week 31.  On average, our online collection accounted for 2958 visits 

per week. 

 

 

 

6.3.2. Ten most requested PDF files and web pages  

The ten most requested PDF files and web pages over 31 weeks are 

presented in Figure 11.  In order from most popular, these included: 

1. Introduction to the PhD Project web page 

2. Comparison of Nutrient Intake in East Africa by Oltersdorf et al.13, a 

PDF document from the Oltersdorf Collection 
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Figure 10.  Total visits to the African food habits web site over 31 weeks. 
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3. Tribes of Tanganyika by Jerrard et al.15, a PDF document from the 

Oltersdorf Collection 

4. Maasai Traditional Foods: A Look at Maasai Diets in the Maasai 

Culture by Imbumi M. et al.,16 a PDF document of a poster presented 

at the ICN in Durban, South Africa, in 2005. 

5. Kenya Contents web page 

6. Minimum Dietary Standards for East African Natives by Raymond et 

al.,17 a PDF document from the Oltersdorf Collection 

7. Tanzania Contents web page 

8. Background to the PhD Project web page  

9. Uganda Contents web page  

10. Zanzibar Island and Pemba Island Contents web page. 

 
The ten most requested web pages and PDF documents included two 

web pages that provided introductory (Rank: #1) and background (Rank: #8) 

information to our online collection.  The three reports from the Oltersdorf 

Collection were the second, third and sixth most requested PDF files over 31 

weeks, respectively.  A recent investigation by Imbumi M. et al.16, was the 

fourth most requested file on the African food habits web site over a time 

period of 31 weeks.  Among the four region specific content pages (i.e. 
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Figure 11.  Most requested PDF files and/or web pages over 31 weeks. 

*Report from the Oltersdorf Collection 
**Recent investigation by Imbumi et al.16 

Figure 11.  Most requested PDF files and/or web pages over 31 weeks. 
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Tanzania, Zanzibar Island and Pemba Island, Kenya and Uganda), the Kenya 

contents page was the most frequently visited web page, followed by the 

content pages for Tanzania, Uganda and Zanzibar Island and Pemba Island, 

respectively. 

 
6.3.3. Most requested topics 

The most visited topics of the four country directories over 31 weeks are 

presented in Figure 12.  The web page entitled Kenya Vegetables was the most 

requested web page among all the country directory web pages, with 169 

requests.  The second most requested web page was the Zanzibar Island and 

Pemba Island Diet and Dishes, followed by Kenya Diet and Dishes, with 138 

and 117 requests, respectively. 

The most visited web page topics of the four country directories 

combined over a time period of 31 weeks, are presented in Figure 13.  Diet and 

Dishes was the most requested web page topic, followed by Vegetables and the 

Chemical Composition of Traditional African Foods, with 352, 239 and 172 

requests, respectively. 
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Figure 12.  Most requested web pages topics among the four country directories over 31 

weeks. 
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Figure 13.  Most requested web pages topics over 31 weeks, combined for all countries 

 

 

6.4. Discussion 

Knowledge of traditional African food habits is being lost.  There is 

clearly a need for documentation, compilation, and dissemination of this rapidly 

eroding wealth of information.11  Our investigative group, including the principle 

investigator (V.R.) and four co-investigators in the field of nutritional sciences 

(U. Oltersdorf, I. Elmadfa, M.L. Wahlqist and A. Kuris-Blazos), have contributed 

to collating and honing knowledge of traditional foods and food habits in Africa 

by establishing an online information system on African food habits.12  This 

online collection12 currently presents data related to traditional foods and food 

habits of East Africa (i.e. Tanzania, including Zanzibar Island and Pemba Island, 

Kenya, and Uganda) from the 1930s to 1960s, based on a systematic review of 

the Oltersdorf Collection.11 

To investigate the utilization of the online collection,11 the web site traffic 

was analyzed.  Overall, the results revealed a 17% increase in total web site 

visits from week 1 to week 31.  On average, the online collection accounted for 
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2958 visits per week.  Further, the results of the present investigation reveal an 

interest in the PhD project (i.e. Introduction and Background web pages),12 

innovative research conducted by indigenous African scientists,16 and the 

Oltersdorf Collection (Figure 11).11  These web pages were amongst the most 

requested files over the specified time period (31 weeks).  These findings 

provide support for creating an online collection of traditional African food 

habits based on both historical14 and current research.16  This collection can 

potentially serve as a well rounded forum in which information on traditional 

African foods and food habits is presented and shared. 

The Kenya Content page was the most visited web page among the four 

country directories, and this may be associated with the high number of 

downloads of the PDF file entitled Maasai Traditional Foods: A Look at Maasai 

Diets in the Maasai Culture by Imbumi et al.16 and the high number of requests 

for the web pages named Kenya Vegetable and Kenya Diet and Dishes.   

The results of the web site utilization of the online collection on African 

food habits revealed that Diet and Dishes, Vegetables and Chemical 

Composition of Traditional African Foods were the most requested web page 

topics for the countries combined over a time period of 31 weeks.  

Amalgamating indigenous knowledge regarding food choices in combination 

with historical empirical knowledge and innovative scientific investigations of 

the chemical composition of foods may increase the marketability of traditional 

African food items.   

The majority of stakeholders (92%) interviewed at the 18th ICN, in 

Durban, South Africa, 2005, indicated that they would make use of such an 

innovative online information on traditional African foods and food habits, if 

available.  The results of the web site utilization performed suggest that the 

web site is frequently accessed (2958 visits per week, on average) and the PDF 

files posted on the website are frequently downloaded, as four PDF files were 

amongst the 10 most frequently downloaded web pages.  It can be 

hypothesized that our online collection can successfully contribute to the 

documentation, compilation, and dissemination of information related to 
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traditional African food habits.18 

 
6.4.1. Importance of the Oltersdorf Collection 

As the Oltersdorf Collection14 provides some of the first empirical 

evidence of traditional food habits in Africa, it has the potential to trigger more 

thorough investigation of traditional African food habits in the coming years, 

and may encourage the revelation of additional sources of traditional food 

knowledge from Africa.  Important implications of this valuable historical 

collection are provided in Table 11.   

 

Table 11.  Importance of the Oltersdorf Collection. 

The historical data set being made available online will improve:  

 Access:  providing these data, for the first time, via electronic medium 

 Research:  by providing a reference point for future studies conducted in these 

countries, research will be improved and inter-ethnic/community research can be 

enhanced 

 Education:  increasing awareness of this valuable data set that spans 3 decades 

(1930s to 1960s) and includes the earliest, fundamental nutrition and health status 

surveys carried out in East Africa 

 Communication:  the web site including e-versions of old but valuable documents 

may be an important medium for communication in and outside Africa 

 Comparison:  by providing these historical dataset for the first time, via electronic 

medium, the early changes in food habits (past-present) and its driving forces can be 

explored;  Thus, comparative data on food quality and health status during periods of 

transition may enhance advocacy for the traditional diet amongst health care, and 

nutrition intervention programs throughout Africa, and perhaps globally 

 Dietary acculturation:  providing information on East African foods and food habits 

may enhance the situation of African refugees after migration as food security issues* 

can be identified by governmental institutions and health care providers 

 Awareness:  by providing information on indigenous, traditional African foods and 

their health benefits, African and Western countries could potentially increase the 

availability of particular African foods 

*availability and affordability as well as identification of indigenous, traditional East African foods and food 

habits to enhance dietary diversity and healthy food choices after migration. 
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6.4.2. Future capacity of the African food habits web site 

Further documentation of the knowledge of traditional African foods and 

food habits and their relation to health may be necessary to gain an 

understanding of how traditional dietary patterns could potentially abate 

projected trends for NCDs and malnutrition in Africa, and perhaps globally.14, 19, 

20 

In addition, reliable strategies to reduce food insecurity in rural settings 

of sub-Saharan Africa require the acknowledgement of Africa‟s rich food 

culture.14  According to the International Fund for Agricultural Development 

(IFAD)21 household food security should consist of “food adequacy while 

complying with nutrient and safety requirements and cultural preferences.”  We 

believe that the future objectives of the online collection should be two-fold: 

1. To amalgamate current and historical research data related to 

traditional foods and food habits throughout all of Africa 

2. To develop an online network for communication, in and outside of 

Africa, to develop targeted and relevant collaborative research 

projects. 

 
Objective 1:  Amalgamating the research data 

Since these particular future objectives are also the approach of the 

Initiative for the Development of Indigenous Food-plants of Africa (IDIFA) (see 

IDIFA statement Table 12),22 a model for future research collaboration and 

interaction between IDIFA and the online collection on traditional African food 

habits has been proposed.23  Two workshops have been held to develop the 

cooperative structure of IDIFA, including the integration of the online collection 

and a strategy for research development and information management.  

These particular workshops were held on two occasions:  

(1) The first IDIFA Workshop was included in the programme of the 

Cape to Cairo Safari Conference hosted on 17 – 18 September 2005 by the 

Morogo Research Programme (MRP) in Potchefstroom, South Africa. This 

historical event was organized as one of several pre-congress meetings of the 
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18th ICN. 

(2) Outcomes of the 2005 IDIFA Workshop were further developed 

during the Cairo Workshop hosted by the Faculty of Agriculture, Cairo 

University, Giza, Egypt from 10 – 11 April 2006.  

Table 12.  Mission statement of the Initiative for the Development of Indigenous Food-plants 

of Africa (IDIFA).22 

A model for research collaboration and interaction, IDIFA strives to optimize scientific expertise 

and research capacity in Africa and develop a database on indigenous food-plants and 

traditional crops of Africa, many of which are neglected and/or underutilized. Scientific 

information generated through IDIFA research should support the development of strategies 

and implementation of programs in rural sub-Saharan Africa aimed at:  

 The restoration of Africa‟s crop biodiversity and advancement thereof in sustainable 

subsistence farming 

 The development of low-cost microbiological technologies for improved crop quality and 

yield 

 Increased dietary diversity through utilization of traditional African vegetables 

 Reduction of diet-related microbiological health risks through the advancement of safe 

cultivation and storage practices of home-grown foods 

 The development of novel urban food markets for traditional African vegetables 

 
The IDIFA coordinator (Retha van der Walt), the principal manager of 

our online collection (V.R.), and the IDIFA membership together agreed on 

merging the two web site projects.23  This particular collaborative effort will 

therefore include IDIFA research information integrated in our online collection 

on traditional African food habits.12, 23  Further, our online collection12 will link 

with the IDIFA web site in the near future.23  Thus, the merging of these 

particular two projects may improve the information dissemination on scientific 

research data on traditional African foods and food habits. 
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Objective 2:  Development of an online research network  

Expansion of our online collection to include data on traditional foods and 

food habits throughout sub-Saharan Africa is currently being considered.  This 

particular expansion will build the foundation for the development of a future 

online communication network in and outside Africa.  The development of an 

international online communication network will support the identification of 

potential research groups investigating traditional African foods and food habits, 

both in Africa and abroad.  Innovative scientific research results may be shared 

and made available online via an online information system.12  The networking 

may facilitate the development of quality research proposals created in 

cooperation with the IDIFA coordinating committee (Figure 14).  
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Figure 14.  Proposed plan for the development of research expertise and capacity by IDIFA.22 
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6.4.3. Transferability of African foods and food habits 

 The irony of the nutrition transition is that people in developing countries 

abandon their traditional diet as „backward‟ and „poor‟ and are made to favor 

fashionable, modern western foods.24, 25  This is generally facilitated by cultural 

indoctrination, scarcity of traditional foods, and abundance of less healthy, 

western foods.14  However, in the West, people are looking at traditional diets 

such as those of the Mediterranean and East Asia, as a source of information, 

optimal nutrition, and health.  Indeed, investigations in Okinawa Japan,26, 27 the 

Mediterranean,28, 29 and China,30, 31 have provided robust evidence that 

traditional foods and food habits are inextricably linked to vitality and longevity.   

In comparison to these particular food cultures, traditional African diets 

have not been considered important.32, 33  However, traditional African foods 

and food habits are associated with a broad range of health benefits according 

to the latest annals of scientific inquiry.14  Traditional African diets hold the 

potential to address problems such as communicable diseases,34, 35 

cardiovascular diseases,36, 37 diabetes,38 and micronutrient deficiencies.39-42   

The risk-reduction potential of traditional African diets is particularly due 

to their foundation on dietary diversity,34, 43 the use of traditional edible species 

and constituents of high nutritional value,39, 44, 45 traditional food preparation 

techniques and cooking methods.39, 46, 47  Particular health related functions of 

African plants, include antibiosis48, immunostimulation,49 anti-gout,45 

antioxidant,50 hypoglyecemic38 and hypolipidemic properties.51-53   

The availability of information on traditional food habits seems even 

more important in relation to the use of plant species and their related health 

benefits in nutrition interventions.54  The admixture of different foods in a meal 

can influence the bioavailability of specific components from the different foods.  

If viewed in terms of components: season, growing conditions, food storage, 

food preparation and additional factors will all influence, to a greater or lesser 

extent, the composition of the meal.55 

The knowledge of traditional African foods and food habits, which has 

evolved and remains at the heart of this Cradle of Civilization, including a wide 
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knowledge of the relationship between food, food habits and longevity, should 

be investigated further.  At long last, realization of the potential of traditional 

foods and food habits and sociocultural values in addressing the double burden 

of disease is improving.  Recently, several scientific research projects have been 

developed towards strengthening the capacity and utilization of traditional 

African foods and food habits, counteracting the development of growing 

simplifications of diets in Africa.12, 14, 22, 56-58  This particular progress supports 

the potential of traditional African foods and food habits to encourage the 

following developments: 

1. The improvement of disease epidemics 

Increased attention to information and knowledge of indigenous African 

foods and food habits by the global community may improve the current 

globalized food culture, which has largely been responsible for the global rise of 

NCD epidemics.  Furthermore, the promotion of locally accepted, traditional 

African foods would allow for nutritious, inexpensive, and healthy dietary 

recommendations for indigenous African people living with, and at risk of, diet-

related NCDs, including type 2 diabetes, obesity, and cardiovascular disease.59  

Thus, the integration of knowledge regarding the health-related benefits of 

local, traditional African foods and food habits in nutrition education may result 

in more appropriate treatments for type 2 diabetes and other NCDs than 

currently being offered by the transnational pharmaceutical companies. 

2.   Marketing opportunities 

The health benefits associated with indigenous African species and 

traditional food habits may hold marketing potential.  The movement of people 

between countries and regions may provide further opportunities to strengthen 

African markets, and restaurants within Africa and abroad, to the economic 

benefit of African migrants and refugees.  At the same time, tourism to Africa 

may represent an increasingly important method of economically supporting 

local markets and restaurants built around the demand of travelers for healthy, 

natural foods.  It is paramount that the commercialization of indigenous African 

food habits is to the benefit of the indigenous African population, especially the 
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small and resource poor farmers, rather than new world professionals and 

transnational corporations interested in patenting natural foods.  The 

commercialization of traditional African food habits may be facilitated by the 

strong promotion, particularly from academia via books and other lay 

publications.60   

2. Food security  

 Many traditional African crops are nutritionally rich and adapted to low 

input agriculture.32, 45, 61  Thus, they offer the potential to address serious 

problems of food security and undernutrition which continue to affect Africa, 

and other developing countries.  Accordingly, traditional African crops may be 

transferred into other nutritionally-challenged areas of the world, with similar 

geoclimatic characteristics. 

3. Ecosystem stability 

Indigenous African crops are better adapted to stress and difficult 

environments compared to highly commercialized crops (e.g. wheat, rice, 

maize) and may have a key role in maintaining diversity and a more stable 

environment, and providing food security during severe climatic fluctuations. 

 
In summary, the results of the web site utilization suggest that the web 

site on traditional African foods and food habits is frequently accessed and the 

PDF files posted on the web site are frequently downloaded.  It can be 

hypothesized that our online collection can successfully contribute to the 

documentation, compilation, and dissemination of information related to 

traditional African food habits.  As the Oltersdorf Collection provides some of 

the first empirical evidence of traditional food habits in Africa, it has the 

potential to trigger more thorough investigation of traditional African food 

habits in the coming years, and may encourage the discovery of additional 

sources of traditional food knowledge from Africa.  The future expansion of the 

web site project will include the development of data availability of current and 

historical research data related to traditional foods and food habits throughout 

all of Africa.  As well, this web site has the potential for the development of an 
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online network for communication, in and outside of Africa, for developing 

targeted and relevant collaborative research projects. 

 

6.5. Résumé 

As the people of sub-Saharan Africa continue to experience a nutrition 

transition, knowledge of traditional African foods and food habits will continue 

to wane.  This outcome is distressing, as traditional African food habits are 

extremely healthy and may, therefore, help to alleviate current trends related to 

non-communicable diseases (NCDs).  To preserve and disseminate knowledge 

of traditional African foods and food habits, an online collection was created 

which has been available since May 2006, via the worldwide web.  However, 

the utilization of the collection has not been investigated to date.  Therefore, 

the purpose of the present investigation was to evaluate the overall utilization 

of our online collection over the first 31 weeks of availability, and to discuss its 

future applications.  The online collection (web site) traffic was recorded by 

Server 101, which provides a weekly (Saturday to Saturday) web site statistic 

report, analyzed with Analog 5.32 software.  Overall, the number of visits 

increased by 17% from week 1 to week 31.  On average, our online information 

system accounted for 2958 visits per week.  The ten most requested web pages 

and PDF documents included:  two web pages that provided introductory and 

background information of the project, three reports from the Oltersdorf 

Collection, a recent investigation of the food habits of the Maasai in Kenya, 

conducted by indigenous African researchers Imbumi et al.; and four content 

pages listed by region (i.e. 1. Tanzania; 2. Zanzibar Island and Pemba Island; 

3. Kenya; and 4. Uganda).  Using the pooled data of all regions, the most 

popular web page topics were: 1. Diet and Dishes, followed by 2. Vegetables, 

and the 3. Chemical Composition of Traditional African Foods.  Overall, our 

results suggest that our online collection is increasing in popularity (by 17%), 

and is frequently accessed for various topics and PDF files.  It can be 

hypothesized that our online information system can successfully contribute to 

the documentation, compilation, and dissemination of information related to 
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traditional African food habits.  The future development of the web site project 

will include the expansion of data availability of current and historical research 

data pertaining to traditional foods and food habits throughout all of Africa.  In 

addition, the web site will include the development of an online network of 

communication, in and outside of Africa, to develop targeted and relevant 

collaborative research projects related to traditional African foods. 
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DISCUSSION 

Recent non-communicable disease (NCD) epidemics (i.e. diabetes, 

hypertension, obesity, and cardiovascular disease) in sub-Saharan Africa appear 

to be the result of a nutrition transition whereby traditional African food habits 

have been progressively replaced by a globalized food culture.1, 2  Moreover, 

non-communicable, chronic diseases have not simply replaced infectious and 

malnutrition related disease in this region.  These vulnerable populations now 

experience a double burden of disease, where the effects of the nutrition 

transition are added to the existing problem.3, 4  

As the people of this region continue to experience a nutrition transition, 

ancient indigenous knowledge about traditional African foods and food habits 

will continue to wane.5, 6  Nutrition is coming to the forefront as a major 

modifiable determinant of NCDs, with scientific evidence increasingly supporting 

the view that long-term improvement of food habits can have a profound, 

positive effect on health status throughout the lifetime.  The public health 

approach of primary prevention, which includes a locally diverse and traditional 

diet, is considered to be the most cost-effective, affordable and sustainable 

course of action to reduce the upward trend of NCDs.7  The primary intent of 

this doctoral thesis was to investigate the health-related importance of 

traditional African food habits and advance awareness of the richness of the 

African food culture. The investigation culminated in the development of an 

innovative online collection (web site) (Available at: 

http://www.healthyeatingclub.com/Africa/) by Magistra Verena Raschke.8 

The online collection was primarily based upon a unique and precious set 

of studies obtained through the activities of the Max-Planck Nutrition Research 

Unit, formerly located in Bumbuli, Tanzania.  These studies, conducted from the 

1930s to 1960s, provide the first empirical evidence of traditional food habits 

collected from East Africa, including the countries of Tanzania, Zanzibar Island, 

Pemba Island, Kenya, and Uganda.9  Professor Ulrich Oltersdorf, who was also 

involved in some of the research at the Max-Planck Nutrition Research Unit, 

http://www.healthyeatingclub.com/Africa/
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graciously made the studies available for the purpose of contributing 

significantly to the development of an online collection.  The series of studies 

has therefore been entitled the Oltersdorf Collection.9  At present, the online 

information system8 serves as an important research and educational tool for 

nutritional scientists and the general public interested in investigating traditional 

African food habits.     

The investigations of Chapter 1, based on:  (1) a systematic online 

search, performed to assess current gaps in online collections, and (2) a 

questionnaire, administered to opinion leaders in the nutritional sciences at the 

18th International Congress on Nutrition (ICN) in Durban, South Africa, in 

September 2005, revealed several important findings.10  According to the 

systematic search, there are currently no online collections that have an overall 

focus on traditional African food habits.  Moreover, 82% of the opinion leaders, 

interviewed at the recent INC believed that a gap currently exists in the online 

dissemination of such information.  The findings of the survey also supported 

the position that Africa continues to experience a nutrition transition.  According 

to the interviewees, the adoption of western values, urbanization, economic 

pressures, maldistribution of wealth, and scarcity through lack of choice were 

primary factors driving the nutrition transition and the related double burden 

epidemic in Africa today.  The increasing prevalence of NCDs associated with 

these socio-economic pressures has been well described.1, 11-14  Further, the 

experts surveyed (n=92) agreed that traditional African foods and food habits 

were superior to the globalized food habits currently underpinning the nutrition 

transition.  The respondents believed that the knowledge of traditional African 

food habits is being lost (80%) and that there is a vital need for investigation 

and documentation to preserve this knowledge. 

Based on this strong rationale, an online collection (web site) (available 

at: www. healthyeatingclub.com/Africa/), aimed at preserving knowledge of 

traditional foods and food habits in Africa was developed (See Chapter 2).  With 

the primary intent of collating data for this online information system, the 

Oltersdorf Collection was reviewed.  The data extraction revealed that a 
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potential did exist for a rich food culture in East Africa from the 1930s to the 

1960s, despite years of empirical occupation.  Many of the traditional foods that 

have been presented in Chapter 2 have known health benefits according to the 

latest annals of scientific inquiry.   A diversified diet combined with traditional 

knowledge of food preparation may advance our understanding of health by 

complementing current scientific knowledge of micronutrient density and 

nutrient absorption.  The knowledge which has evolved and remains at the 

heart of this Cradle of Civilization, including incredible knowledge of the 

relationship between food, food habits and longevity, should not be ignored and 

should indeed be investigated further.  Such information can and should be 

utilized by the global community for improving the current globalized food 

culture, which has largely been responsible for the obesity and diabetes 

epidemics currently plaguing the world. 

To support the contention that traditional African food habits are 

associated with significant health benefits, a systematic review of the Oltersdorf 

Collection was conducted (See Chapter 3), to investigate relationships between 

dietary intake and health status indices investigated within specific cohorts in 

East Africa (i.e. Tanzania, Kenya and Uganda) from the 1930s to the 1960s.  

Overall, the review revealed that many ethnic groups did not exhibit adequate 

dietary intake and did not consume a diversity of traditional whole foods 

representative of the wide spectrum of food choices available in the region at 

this time.  While NCDs were not prevalent, there was substantial reporting of 

malnutrition-related and infectious diseases, particularly among children.  The 

review presented in Chapter 3 suggests that the shift from a traditional, 

diversified diet to a simplified, monotonous diet may have been concomitant 

with the onset of cash-crop farming in East Africa.  This particular finding led to 

the investigation of additional factors that may have been implicated in the 

dietary simplification of East Africans during this period.   

Chapter 4 revealed that numerous factors have underpinned the 

nutrition transition in Kenya, Uganda and Tanzania, from early colonization to 

the current oppressive, political-economic structure.  It is imperative that 



 213 

 

greater efforts be directed toward exposing these forces, and proposing 

solutions to the nutrition transition in Africa.  Without thorough investigation, 

documentation and widespread dissemination of this information, efforts to 

improve the NCD epidemics will prove futile and the vast continent of Africa and 

its people will continue to suffer from epidemics of chronic diseases. 

Although the nutrition transition has affected much of East Africa today, 

there remain some cohorts which still consume a traditional diet.  Chapter 5 

was undertaken to determine if adherence to a traditional East African diet has 

been associated with better markers of health status, including a lower NCD risk 

factor profile, versus adherence to a non-traditional diet.  The studies included 

in the review provided limited information regarding the intake of micro and 

macronutrients and the composition of meals in the cohorts studied, making the 

data difficult to interpret.  However, the studies reviewed provide some support 

for the health related benefits of the traditional East African diet versus a non-

traditional diet, particularly with regard to NCD risk factors such as 

hypertension, dyslipidaemia and obesity.  The studies reviewed also provide 

some support for the protective effects of increased fish consumption, 

particularly on blood lipid profiles (i.e. dyslipidemia).  Additional research is 

likely required to more thoroughly document traditional diets amongst the East 

African population, and investigate relationships between dietary intake and 

health status indices.  Such research is needed to identify the magnitude and 

impact of the nutrition transition on food habits and the prevalence of NCDs in 

East Africa. 

To preserve and disseminate knowledge of traditional African foods and 

food habits, an online collection was created which has been available since 

May 2006, via the worldwide web.8  The purpose of Chapter 6 was to determine 

the overall utilization of the online collection over these initial 31 weeks, and 

the discussion of its potential future applications.  Overall, visits to the online 

collection increased by 17%, from week 1 to week 31.  On average, the web 

site accounted for 2958 visits per week.  These results suggest that the online 

collection is increasing in popularity, and is frequently accessed for various 
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topics and PDF files.   

It can be hypothesized that our online collection can successfully 

contribute to the documentation, compilation, and dissemination of information 

pertaining to traditional African food habits.  The future development of the 

web site project will include the amalgamation of research, both current and 

historical, pertaining to traditional foods and food habits throughout all regions 

of Africa.  In addition, the web site may enhance the development of an online 

network of communication (i.e. a research forum), both within Africa and 

abroad, for the development of targeted and relevant collaborative research 

projects. 
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SUMMARY 

The purpose of this Doctor of Natural Sciences (Dr. rer. nat.) research 

experience was to investigate the health-related importance of traditional 

African food habits, and advance awareness of the richness of the African food 

culture.  The project of this doctoral thesis culminated in the development of an 

online collection (web site) (Available at: 

http://www.healthyeatingclub.com/Africa/) founded on the Oltersdorf 

Collection1, which now serves as an important research and educational tool for 

nutritional scientists and the general public interested in investigating traditional 

East African food habits.   

 The findings of the analysis of the web site traffic suggest that the online 

collection is increasing in popularity (by 17% over 31 weeks), and is frequently 

accessed for various topics and PDF files for download.  It can be hypothesized 

that the web site can successfully contribute to the documentation, compilation, 

and dissemination of information related to traditional East African food habits.  

The future development of the web site project will include the expansion of 

data availability of current and historical research data pertaining to traditional 

foods and food habits throughout all of Africa and the development of a global 

online network for communication to develop targeted and relevant 

collaborative research projects. 

 According to this investigation, there is reason to believe that the non-

communicable disease (NCD) epidemics currently sweeping sub-Saharan Africa 

have been directly attributed to the nutrition transition, whereby traditional 

foods and food habits have been progressively replaced by a more westernized 

food culture.  Forces which have underpinned the nutrition transition, from 

early colonization to the current political-economic structure must continue be 

exposed.  The dissemination of knowledge of traditional African food habits and 

their health related benefits may be of utmost importance in alleviating current 

                                        
1
Unique and precious set of observational investigations conducted throughout East Africa (i.e. Tanzania, Kenya, 

and Uganda) between the 1930s and 1960s as compiled by the Max-Planck Nutrition Research Unit, formerly 
located in Bumbuli, Tanzania. 
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NCD epidemics throughout this vast continent.   

Future research which documents the health benefits of traditional African 

food habits may increase the acceptance of the African cuisine globally. 

ZUSAMMENFASSUNG 

Ziel dieser Dissertation war die Ermittlung der gesundheitsbezogenen 

Relevanz traditioneller afrikanischer Ernährungsgewohnheiten und die 

Förderung des Bewusstseins über die Vielfalt der afrikanischen 

Ernährungskultur. Das Dissertationsprojekt, basierend auf der Oltersdorf 

Kollektion2, resultierte im Aufbau einer Datensammlung (Website) 

(http://www.healthyeatingclub.com/Africa/), die nun als relevantes 

wissenschaftliches und erzieherisches Medium Ernährungsexperten sowie auch 

der allgemeinen Öffentlichkeit zum Studium traditioneller ostafrikanischer 

Ernährungsgewohnheiten zur Verfügung steht. 

 Statistische Analysen der Websitenutzung deuten auf ein steigendes 

Interesse an der Online-Datensammlung (17% in 31 Wochen) und auf häufige 

Zugriffe auf spezifische Themen und PDF Dateien hin. Basierend auf den 

Analysen kann angenommen werden, dass die Datensammlung zur 

Dokumentation, Sammlung, und Verbreitung von Informationen über 

traditionelle ostafrikanische Ernährungsgewohnheiten beiträgt. 

 Die zukünftige Entwicklung des Website-Projektes wird einen Ausbau der 

Verfügbarkeit historischer und aktueller wissenschaftlicher Daten über 

traditionelle afrikanische Kost und Ernährungsgewohnheiten vom derzeitigen 

Fokus Ostafrika auf ganz Afrika umfassen.  Zusätzlich zur Erweiterung der 

Datenverfügbarkeit wird ein internetbasiertes, globales 

Kommunikationsnetzwerk entwickelt werden, das gemeinschaftliche 

Forschungsprojekte in diesem Wissenschaftsbereich fördern soll.  

 Die Untersuchung gibt Grund zur Annahme, dass ein Ernährungswechsel, 

                                        
2Die Oltersdorf Kollektion ist eine historische Literatur- und Datensammlung wiessenschaftlicher Ergebnisse von 
Untersuchungen über traditionelle ostafrikanische (Tansania, Uganda und Kenia) Ernährungsgewohnheiten, die 
im Rahmen der Max-Planck Ernährungswissenschaftlichen Untersuchungseinheit  in Ostafrika zwichen den 
1930er und 1960er Jahren durchgeführt wurden. 

http://www.healthyeatingclub.com/Africa/
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die Abkehr von traditionellen afrikanischen Ernährungsformen und die 

vermehrte Übernahme einer westlichen Ernährung, ein wesentlicher Faktor für 

die Zunahme der chronisch ernährungsbedingten Krankheitsepidemien in Afrika 

ist.  Faktoren, die dem Ernährungswechsel seit den Anfängen der Kolonialzeit 

bis zur heutigen politisch-wirtschaftlichen Struktur zu Grunde liegen, müssen 

weiter analysiert werden. Zukünftige wissenschaftliche Untersuchungen über 

den Gesundheitsnutzen von traditionellen afrikanischen 

Ernährungsgewohnheiten könnten zu einer Steigerung der globalen Akzeptanz 

der afrikanischen Küche führen.  Projekte dieser Art, die eine Verbreitung von 

Wissen über traditionelle afrikanische Ernährungsgewohnheiten und ihren 

Gesundheitsvorteilen anstreben sind essentiell, um die weitere Verbreitung 

chronischer, ernährungsbedingter Krankheitsepidemien in Afrika einzudämmen.  
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Food analysis (chemical composition, quality 
assessment)  
Nutrition physiology (nutritional status-assessment 
methods, body composition analysis such as 
anthropometric measurements, bioelectric 
impedance analysis etc.) 

 
Special human nutrition  Principle assessment methods of dietetics  
 

Sports nutrition VO2max testing, heart rate and blood pressure  
 

FURTHER PROFESSIONAL EXPERIENCE – 2000 to present 

 
06/2005-12/2005 Assistant to Editor Dr. Antigone Kouris-Blazos PhD, 

Asian Pacific Journal of Clinical Nutrition (APJCN) 
 
12/2004–05/2005 Manager of Administration at Shinergy[Zone], 

Training Centre for Body & Soul, Vienna, Austria 
 
01/2002-05/2005 Team leader and promoter at organizational 

activities, cooperation events, congresses and 
exhibitions for PEP Promotion, Vienna, Austria 
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09/2000-09/2003 Internship in the Department of Account Opening 
and Customer Service at the P.S.K & BAWAG Bank, 
Vienna, Austria  

 
MEMBERSHIPS 

 
09/2005- Member and active participant of IDIFA (Initiative 

for the Development of Indigenous Food of Africa) 
09/2003- Australasian Society for the Study of Obesity 

(ASSO) 
2000-2004 Austrian Society for Nutrition 
 
 
LINGUISTIC ABILITIES 

 
German Mother tongue (excellent written and spoken) 
 
English Excellent written and spoken 
 
French            Good written and spoken  
 

INTERESTS AND SKILLS  

 
Sports Participant of the “City to surf marathon 2004”, 

Sydney, Australia 

Yoga, skiing, walking, hiking, surfing, rock climbing, 
swimming and volleyball 

Others Pationate cook, interest in indigenous food 
cultures, web site design, travelling, oil 
painting, reading good books, listening to good 
live music performances, etc. 

Software MS Office 
 Biometry - Biostatistics 

  Statview for Windows version 5.0 
  SPSS (Statistical Packages for Social 

Sciences) 
Total Lab Software v1.11 
Dreamwaver 4 software 

  Explorer ProTM MetaProducts 

 


