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ABSTRACT

Indigenous African leafy vegetables have recently been attracting research
attention not only in terms of their inherent nutrition quality but also the healing
power of some of these plants. Diversification of diets through increased
utilization and consumption of these vegetables would go along way in alleviating
hidden hunger and malnutrition. The main objective of this survey was to
determine the consumption patterns and medicinal use of indigenous African
leafy vegetables by the residents of urban and peri-urban Nairobi. A descriptive
cross-sectional survey was conducted and the survey subjects included
populations from all socio-economic strata and income levels. Probability
proportional to size stratified sampling was used to select a representative
sample of 800 households (600 urban and 200 peri-urban). Data were collected
through structured questionnaires, focus group discussions and an observation
checklist guide. A picture guide consisting of all foods available on the Nairobi
markets was prepared, and used by the researchers to help the respondents to
identify the vegetables they consumed. Ethnic origin was found to greatly
influence consumption of indigenous African leafy vegetables. There was no
significant relationship between household income and education level and
choice or use of indigenous leafy vegetables. Some of the reasons for not
consuming the vegetables included prohibitive costs and not knowing how to
cook them especially those from other tribes. More than 60 percent of the
respondents reported that the vegetables had a medicinal value attached to it
and some were said to cure more than one disease. About half of those who
used them also said the vegetables were healthy. It was concluded that dietary
diversity of indigenous African leafy vegetables in addition to providing essential
nutrients presumably offers broad benefits to health. The findings support
interventions to promote use of indigenous African leafy vegetables as a food-
based initiative towards alleviation of micronutrient deficiencies and poverty
through premium value addition incentive strategies.
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INTRODUCTION

Nutrition plays a central role in alleviating food insecurity and ill health in
developing countries. Studies have also shown the potential synergetic effect of
indigenous African leafy vegetables as nutraceuticals (micro-nutrient dense and
medicinal) [1]. Kenya is experiencing a decline in the consumption of indigenous
African leafy vegetables, the main reason for such a trend being lack of
knowledge of the correct choice of foods and hence reduced dietary diversity [2].
Studies have shown that indigenous vegetables apart from their inherent
nutritional quality also have healing power [3, 4]. Considering the difficulty in
precisely identifying optimal diets, a diverse and balanced diet, including a variety
of indigenous African leafy vegetables provides an intrinsic buffer against the
uncertainties of change and remains the preferred choice for human health [5].
Diversification of diets through increased utilization and consumption of
indigenous African leafy vegetables was the main focus of the survey. The main
objectives of the survey were to establish the food consumption patterns,
practices and medicinal use of indigenous African leafy vegetables by the
residents of urban and peri-urban Nairobi, Kenya. Ethnicity was found to strongly
influence choice and consumption of indigenous African leafy vegetables. This
was evident from families with all members originating from one tribe and those
households that had members from different tribes. Occupation was also found
to strongly influence choice and consumption of indigenous African leafy
vegetables. This was brought forth depending on the time one has for buying,
preparing and cooking these vegetables. Availability of these vegetables was
another main factor of their choice and consumption by the respondents.
Generally the respondents reported that the indigenous vegetables they
consumed were medicinal. Some vegetables were reported to cure more than
one illness. Other studies have also found out that consumption of indigenous
vegetables can cure and/or manage diseases [6].

MATERIALS AND METHODS

A descriptive cross sectional research design was adopted for this survey to
cover urban and peri-urban populations in Nairobi. The survey took place
between February and May 2005. A total of 32 enumeration areas, 24 of which
were in urban and 8 in the peri-urban Nairobi were visited and a sample of 791
households, 592 in urban and 199 in peri-urban interviewed. The urban and peri-
urban households were disproportionately allocated to the two types of areas of
survey. This was necessitated by the small size of the peri-urban areas. There
were two stages of sample selection in this survey. These were the Primary
Sampling Units (PSUs) and the households. The primary sampling unit for the
survey was the enumeration areas (EAs) created for the Population and Housing
Census of 1999. The allocated EAs were selected independently in the two areas
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of the survey using the Probability Proportional to Size (PPS) method. The
selection of the households was done using the random walk method. The
enumeration areas were drawn across the socio-economic classes of the upper,
the lower upper, middle, lower middle and lower. This was for purposes of
monitoring variations in consumption of indigenous leafy vegetables.

The data collection instruments were pre-tested in February 2005 and they
included interview schedules, which were complemented by a picture book [7],
Focus Group Discussion guides and an observation checklist guide. The
collected data were analyzed both quantitatively and qualitatively using the
statistical package for social sciences (SPSS). Descriptive summary statistical
were used to describe the demographic profiles of the study population. In
addition, descriptive summary statistics were used to establish the commonly
consumed indigenous leafy vegetables, frequency of their consumption and their
medicinal value. Chi-square tests were used to obtain p-values. Analysis of
variance (ANOVA) was also used to compare means in consumption among the
urban and peri-urban Nairobi residents. A p-value of <0.05 was considered as
significant.

RESULTS
Household consumption patterns of indigenous leafy vegetables

Households reported to consume different types of indigenous leafy vegetables.
Table 1 shows a summary of consumption patterns of indigenous African leafy
vegetables at the time of the survey and others usually consumed.

Analysis of variance (ANOVA) showed no significant group differences (p>0.05)
in mean monthly consumption of indigenous African leafy vegetables between
urban and peri-urban residents. Results from the 24-hour recall and 7-day food
frequency showed that only a few varieties of the indigenous vegetables were
consumed at the time of the survey; and where they were consumed, they were
consumed as relish accompanying staples such as ugali (maize meal), rice,
maize and legumes or chapatti. The following indigenous vegetables were
consumed during lunch and dinner; cowpea leaves (Kunde) (4.1%), Jute
(mrenda)(2.8%), pumpkin leaves (Seveve, malenge leaves) (2%), Amaranthus
(Terere) (5.4%), Bacella alba (Nderema) (2%), spider plant (Saget, saga), black
night shade (Managu, osuga) (2%), Crotolaria (Mitoo) (3.9%). Botanical names
were obtained from (8). However as indicated in Table 1 a wide variety of
indigenous vegetables were consumed at other times, once a month or rarely.
About half of those who consumed these vegetables also reported that the
vegetables were bought and not adequate.
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Food Consumption Patterns Among Children 12-36 Months

Results from the 24-hour recall showed that only a few children (23.2%)
consumed traditional plant vegetables. Consumption of leafy vegetables for
lunch was as follows: cowpea leaves, pumpkin leaves, and nightshade with
7.8%, 7.6% and 1.3%, respectively while pumpkin leaves were the most
consumed for dinner at 15.3% followed by nightshade and amaranth at 2.5% and
0.6%, respectively. Most of the children were consuming vegetables from the
family pot.

Factors Influencing Consumption of traditional foods

Ethnicity was found to strongly influence choice and consumption of these
vegetables. There was a significant difference (p<0.05) in type and consumption
of these vegetables between households with members originating from different
tribes and those households with members originating from the same tribe (Table
2).

While 41.3% of the respondents indicated that they did not have problems in
choice, preparation and consumption of foods, 7.5% of them reported that the
foods were expensive. Further, 21.1%, of the respondents reported that they
lacked time to shop and prepare the indigenous leafy vegetables, while 1.1%
indicated lacking knowledge on how to prepare them.

Results from the Focus Group Discussions (FGD) and observation guides
indicated that traditional foods were readily available in urban and peri-urban
Nairobi. The availability of traditional foods varied from estate to estate with East-
lands registering high accessibility to traditional foods. These foods were mainly
sold in Kiosks, open markets and supermarkets. Most of these vegetables sold in
open markets appeared fresh but were sold from poor environmental conditions.
At times because of poor handling their qualities were perceived to be poor, an
issue that discouraged many potential buyers from consuming these products.
The most commonly sold traditional leafy vegetables in Nairobi were Jute
(mrenda), crotalaria (mito), solanum (osuga/managu), spider plant (saget),
amaranth, pumpkin leaves, and African kale. The survey was conducted during
the hot months (February/March) and therefore most of vegetables were not
available in large quantities.

The survey also sought to find out the methods used for preparation and cooking
of the leafy vegetables. While most traditional leafy vegetables are nutritious if
well cooked, findings from this survey indicated that respondents used
preparation and cooking procedures, which could lead to a decrease of the
nutritive value of cooked food. Some of the procedures used in preparing leafy
vegetables, that need to be discouraged are described below:
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(a) Chopping before washing

Nearly half of the respondents (43.1%) reported chopping their vegetables
before washing. It is noted that water-soluble vitamins namely vitamin B complex
and C are lost during the washing stage if the vegetables are chopped before
they are washed. Actually the colour of the washing water is green indicating
presence of the nutrients. Some respondents repeated washing which further led
to further loss of the water-soluble vitamins. However, a few households (11.9%)
reported to cook some of their vegetables whole such as, Mrenda, cowpea
leaves, black nightshade and amaranths. This is encouraged since nutrients are
not lost due to chopping.

(b) Repeated boiling

Many respondents (79.1%) reported boiling the vegetables for a long time before
frying. The boiling water, which could be containing nutrients, was also
discarded. High temperatures such as those for boiling and cooking vegetables
for more than 40 minutes as in the case of boiling and then frying also destroys
vitamin C which is the most unstable vitamin.

(c) Addition of sodium bicarbonate (magadi)

Over three quarters of the respondents (77.1%) reported adding sodium
bicarbonate to vegetables especially cowpeas leaves during boiling. While
sodium bicarbonate helps the vegetables tenderize and retain their bright green
colour, vitamin B complex namely vitamin B,, B> and niacin are lost. This could
thus indicate that most of the vegetables consumed might have lost these
particular nutrients.

Other factors influencing the choice and consumption of indigenous vegetables
included: occupation, sex, income and education levels. Occupation was found
to influence choice and consumption of indigenous vegetables. There was a
significant difference (P<0.05) between consumption of indigenous vegetables
and occupation with more casual labourers and/or non-employed respondents
(79%) than those in full time employment and business (21%) consuming
indigenous vegetables (Table 4). This was brought forth depending on the time
one has for buying, preparing and cooking indigenous vegetables. There was no
significant difference (p>0.05) between men and women with regard to
perceptions on consumption of indigenous vegetables. However, men were
reported to have less preference for vegetables consumption compared to
women. The survey also showed no direct relationship between households
incomes except for cowpeas leaves with significantly (P<0.05) more households
with total household income of less than Ksh. 3000 consuming these vegetables
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(Table 4). There were also no relationships between education and consumption
of indigenous vegetables except for Spider plant (Saget) and pumpkin leaves
with significantly more respondents with informal education and secondary
education consuming these foods (P<0.05), respectively.

Medicinal Value of Indigenous Vegetables

Generally, the respondents reported that the indigenous vegetables they
consumed had a medicinal value attached to it. Some vegetables were reported
to cure more than one illness. A wide range of illnesses was cited as being
treated and/or managed by consumption of leafy vegetables. Presented in Table
4 are results on what respondents felt about the medicinal roles of indigenous
leafy vegetables. However, there is need for further investigations to establish
the basis of these perceptions.

The most common ilinesses cited were malaria, diarrhea, anemia, colds and
coughs, skin infections, malnutrition, HIV/AIDS, diabetes and high blood pressure
among others. In addition to determining the medicinal value attached to
indigenous vegetables by respondents, the survey also sought other values
attached to these vegetables. The most common values attached were that the
vegetables were: satisfying, a delicacy, appetite booster, and able to make one
live long. Other values included improved blood flow, able to cleanse blood and
so on (Table 5).

DISCUSSION
Food consumption Patterns

Recently there is a trend in the production and consumption of indigenous leafy
vegetables as these have been found to be both nutritive and therapeutic.
Indigenous leafy vegetables play a significant role in the nutrition and health
status of the under privileged in both urban and rural settings [9]. Findings from
the survey showed that ethnicity, occupation, sex, income and education levels
are among some of the major factors affecting consumption and utilization of
these vegetables. In a similar study, Maxwell and Frankenberger also found
accessibility to also be a limiting factor [10].

Overall, consumption of indigenous leafy vegetables was low (34%). These
findings concur with those of Waudo et al. who reported low intakes of traditional
vegetables by women and children in the wetlands of Lake Victoria region [11].
Consumption and utilization of indigenous leafy vegetables was highest when the
vegetables were in season and prices were lower. Familiarity among adults with
these vegetables accounted for their popularity in consumption and utilization.
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Medicinal Value

The diversity of indigenous plants and wild plants available in most tropical
countries, in addition to providing essential nutrients, presumably offer broad
benefits to health [12]. Studies have further shown that countries that retain
indigenous vegetable diets and had high consumption of these vegetables are
much less likely to be affected by cardiovascular diseases, diabetes and other
adverse consequences of the nutrition in transition [6]. These findings concur
with those of Johns and Musinguzi et al;, which found out that there was a
potential relationship of indigenous vegetables and the ability to treat diabetes,
gout, hyperlipidemia, gastro-intestinal tract infections, protozoan parasites,
amongst others in Kenya and Tanzania [5, 13]. Olembo et al. also states that
traditional vegetables have medicinal properties for the management of
HIV/AIDS, stomach-related ailments and other diseases [14]. This is encouraging
for intervention geared towards motivating individuals to increase the
consumption and utilization of indigenous leafy vegetables. There is need for
further investigation to establish the basis of the above-mentioned perceptions.

CONCLUSION

It is evident from these findings that only a small proportion (34%) of the people
living in urban and peri-urban Nairobi consume indigenous leafy vegetables.
Consumption was based on ethnicity among other factors. The most consumed
indigenous leafy vegetables by children were pumpkin leaves and cowpea
leaves. Children were consuming the indigenous leafy vegetables from the family
pot. The major constraint to consumption and utilization of indigenous leafy
vegetables were the cost, lack of time and lack of knowledge in food preparation
and cooking. Generally indigenous leafy vegetables were liked because they
were nutritious and had a medicinal value attached. The respondents indicated a
willingness to consume indigenous leafy vegetables if they were sensitized about
their value and shown how to prepare them. This poses a challenge to relevant
stakeholders to promote production, utilization (preparation and processing) and
commercialization of indigenous leafy vegetables.
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Table 1: Distribution of indigenous vegetables consumed by frequency and

source
English name Consu *Frequency % *Sources %
med
% 1 |2 |3 [4 |Own Bought | Donation
produce
Ethiopian/African Kale | 0.1 0. |0 O (0 |0 0.1 0
1
Crotalaria sp/mitoo 2.4 0. (09 |0. (0. |O 2.4 0
3 6 |6
Cow peas leaves 8.2 0. (12 |6. [0 |02 8.0 0.5
5 5
Stinging nettles 0.6 0O |0 0. |0 |O 0.6 0
6
Amaranths 8.1 0. |06 |4. |2. |03 7.6 0.2
4 9 |2
Spider plant (Saget) 4.3 0. |04 |0. [2. |03 4.0 0
4 8 |7
Pumpkin Leaves 4.2 0. |03 |1. [1. |0.6 3.4 0.1
1 3 |5
Night shade 5.4 0. {08 |0. [3. |0.8 4.6 0
3 9 |4
Jute (mrenda) 3.4 0. (1.3 |1. (0. |O 3.4 0
4 1 |6
Arrowroot leaves 1.1 0. |05 |0O0. |0. |O 0.9 0.2
4 1 |1
Comfrey 0.6 0O (01 |0. |0. |O 0.6 0
4 |1
Bean leaves 0.4 0O (0.2 |0O0. (0. |O 0.4 0
1 |1
Nderema (Bacella | 0.2 0O (0.1 |O0. (0. |O 0.2 0
alba) 1 |0
Sweet potato leaves | 0.1 0. |0 O (0 |0 0.1 0
1

*Frequency codes: 1=2 times a week 2=once a week 3= Once a month 4=rarely
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Table 2: Consumption of indigenous leafy vegetables by ethnicit

Indigenous Embu | Meru | Kamba | Kikuyu | Kisii Luo Luyha | *Other |[*X*
vegetables (0.9% | (2.3% | (11.3%) | (42.5%) | (4.6%) | (13.3%) | (17.6%) | s Sign.
) ) (3.4%)
Crotalaria 0.4 1.3 2.0 0.01
sp/mitoo
Amaranth 0.3 0.6 1.9 9.4 0.5 2.5 2.7
Cowpeas leaves | 0.4 0.5 3.7 7.7 1.4 5.6 10.0 0.3 0.02
Spider plant 1.9 3.7 29 0.3 0.01
(Saget)
Pumpkin Leaves 1.4 3.7 0.3 0.9
Night shade 0.6 1.9 14 10.0 3.7 2.9 3.4 0.6
Jute (Mrenda) 0.9 3.9 3.7 0.03
Note: Only consumption by more than 1 respondent (0.1%) indicated.
Figures in parenthesis represent percentages of respondent’s ethnic group.
** Chi-square tests. Significance at p<0.05
Table 3: Household food consumption of traditional foods and total monthly
income
Indigenous Household Monthly Income Levels (Ksh.)
Vegetables 3000 & |3001- |5001- 10001- | 20001- | 30001- | 40001& | X*
Below | 5000 |10000 |20000 | 30000 [40000 |above | Sign
(30.6%) | (21%) | (25.7%) | (8.2%) | (5.3%) | (1.3%) | (8.0%) |.
Crotalaria sp/mitoo 1.0 1.1 1.1 0.3 0.1 0.1 0.4
Amaranth 5.2 4.0 4.3 1.9 1.3 0.4 1.6
Cowpeas leaves 8.0 7.1 8.0 3.3 1.9 0.3 2.3 0.03
spider plant(Saget) 2.8 1.9 2.4 0.9 0.3 0.3 0.9
Pumpkin Leaves 2.8 1.1 1.0 1.3 0.5 0.3 0.9
Night shade 7.1 5.8 6.6 2.3 1.9 0.1 2.1
Jute/mrenda 2.1 15 3.3 0.6 0.4 0.1 0.6

X* Chi-square tests. Significance at p<0.05
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Table 4: The attached and medicinal value of indigenous leafy vegetables as
reported by respondents

Indigenous Attached value Medicinal value % N=791
vegetable
Mukimo (with | Delicacy treats diabetes, high|6.2
pumpkin leaves) blood pressure,
backache
Ethiopian Kale Cleanses blood - 0.5
Pumpkin leaves - Improves eye sight 4.1
Garlic Boosts appetite, | Colds and coughs, high | 5.8
revitalizes the body | blood pressure, stomach
ache, cancer, Asthma,
TB
Ginger Nourishing and | Colds and coughs, high | 2.3
revitalizing blood pressure
Stinging nettles Boosts appetite Anemia, fainting, colds | 1.3
Cleanses blood and coughs, backache
Black night shade Boosts appetite, | Malaria, stomach ache, | 10.0
general comfort, | colds and coughs, high
cleanses blood blood pressure, diabetes
chest pains
Crotalaria sp/mitoo | Cleanses blood Stomach ache 3.9
Mitoo/miroo
Cow peas leaves Boosts appetite Digestive problems 3.9
Amaranth Boosts appetite Malaria, colds and | 2.3
coughs, AIDs, stomach
ache, diarrhea, skin
rashes, diabetes, back
ache
Spider plant (saget) | Cleanses blood Stomach ache 6.9
Pumpkin leaves Boosts appetite Malaria, typhoid, high | 4.0
blood pressure, stomach
ache, oedema
constipation, general
health
Nderema (Bacellas | General good health | - 0.5
alba)
Jute (Mrenda) Boosts appetite Stomachache, anaemia | 7.7
(Bush okra)
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Muthunga or - Backache 0.6
mchunga
Arrow root leaves | Boosts appetite Diarrhoea 3.1
(Matekyo)
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