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Introduction

While the world is aiming at eliminating global hunger 

as part of the SDGs, Sub-Sahara Africa is perceived to 

be facing difficulties in obtaining sufficient cultivated 

food due to various natural, political, and socio-economic 

obstacles. Within this context, wild foods are considered 

important sources of nutrition obtainable at low or no cost 

as a common community good.

Previous  research in  Kenya has  shown that 

agrobiodiversity, including crops and wild foods, 

increases food diversity (Ouduor et al. 2019). However, 

research focusing on children and analysis of their health 

implications is limited.

1 Children’s wild food utilization in Africa

Research in South Africa indicated that children’s food 

intake is insufficient, and wild food intake is recommended 

(Mbehenyane et al. 2020). Another article on South Africa 

found that children consume wild fruits, insects, fish, birds, 

eggs, and small mammals on a daily basis (Shackleton et 

al. 2002). Research in Niger noted that only children ate 

the nutritious pit of Sclerocarya birrea (Glew et al. 2004). 

Research in southern Malawi indicated that children listed 

various wild foods, and intake was determined by their 

taste, health benefits, alternatives, hunger, and taboos 

(Maseko et al. 2017).

A review article on Sub-Saharan African drylands 

showed that children supplement their nutrition intake with 

wild food (Koffi et al. 2020). Research in South Africa 

specifically indicated that 62% of children supplemented 

their nutrition with wild food, 30% constituting half of the 

food, and wild food increased diversity by 13% (McGarry 

et al. 2009).

2 Utilization of wild food in Tanzania

Wild food has also been utilized and researched in 

Tanzania. For example, research in semi-arid regions 

enlists varieties of neglected and underutilized plants to 

enhance the resilience of communities (Masao et al. 2023). 

Studies on its nutritional value have also been performed 

for some edible plants in Dodoma, Lindi, and Morogoro 

regions (Sakamoto et al. 2023a; Sakamoto et al. 2022a; 

Stuetz et al. 2019).

Comparative research of the Hadza foragers in 

the bush consuming mostly wild-food diet and village 

consuming mostly agricultural diet revealed some 

differences. In terms of oral health, women living 

in villages exhibited more carriers due to increased 

consumption of maize, whereas men living in the bush 

had more carriers due to the heavy reliance on honey, and 

perhaps tobacco and marijuana (Crittenden et al. 2017). 

Preliminary research on Hadza children indicated that 

those living in villages associated with a mixed-subsistence 

diet had better growth in terms of weight-for-age, height-

for-age, and BMI-for-age, but not weight-for-height, in 

comparison to those living in the bush (Pollom et al. 2021).

Research on wild food utilization in the East 

Usambara Mountains also indicated various intakes of wild 

foods by mothers and children (Powell et al. 2013). All 

informants had an intake of wild food, and its contribution 

was largely for vitamin A (31%), vitamin C (20%), and 

iron (19%). Mothers consumed less wild foods in the 
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dry season, but children did not show any increase since 

children ate more wild fruits that are ripe in the dry season 

(Powell et al. 2013, p.466).

Research in semi-arid (Chinagali village), inland 

(Malolo village), and coastal (Kijiweni village) areas 

showed various utilizations of wild food by adults, 

especially in Malolo village. Relationships between 

wild food intake frequency and health evaluations were 

identified in the three villages in Tanzania: positively 

related to subjective health perception in inland villages 

(Chinangali and Malolo villages) but negatively related in 

coastal Kijiweni (Sakamoto et al. 2021b). A preliminary 

analysis of children’s wild food intake, diet, and health in 

Dar es Salaam and Pwani prevailed the utilization of wild 

food by children even near urban cities (Sakamoto et al. 

2022b) but needs further research.

Previous research has indicated the importance of wild 

food, especially for children in Tanzania, but research on 

its relationship with health is limited. This article confirms 

children’s consumption of wild food, attempts to establish 

relationships between children’s wild food intake and 

health, and relates it to their general diet.

I. Information, Data, and Analytical Methods

1 Research areas

The research villages are Chinangali, Malolo, and Kijiweni 

villages. Chinangali is in Chamwino district, Dodoma 

region located in central Tanzania. The climate is semi-

arid and frequent food shortages are prevalent in children’s 

malnutrition, but anemia in women is low (24%) in 

comparison to Lindi region (Table 1). 

The locations of the research regions are indicated 

in Figure 1. Malolo village is in Ruangwa district, Lindi 

region, located in inland southeast Tanzania. Kijiweni 

village has become under the jurisdiction of Lindi 

municipal, Lindi region, but is remote from Lindi city and 

is in coastal southeast Tanzania. The basic characteristics 

of each village are indicated in Table 2. The villages were 

selected based on their resilience by utilizing wild foods 

despite their food deficits. The association between wild 

food intake and the health of adults has been researched 

in previous research in the same villages (Sakamoto et al. 

2021b); therefore, it will be researched for children in this 

research and compared.

2 Research methods

Wild food and food group intake frequency and health 

were captured by questionnaires on 8, 9, and 28 Sept. 2022 

with 80 to 100 school children in Malolo, Kijiweni, and 

Chinangali elementary schools. School children in the 5th 

and 6th grades were mainly targeted.

The weekly frequency of intake was asked for the 

above food groups in the rainy and dry seasons with 

reference to Japanese studies (Tsunoda et al. 2015; 

Mizoguchi et al. 2004). The scores for the frequency 

of intake content were as follows: for carbohydrates, 

vegetables, oil, salt, and sugar, a score of 4 was given for 

“more than twice a day,” 3 for “once a day,” 2 for “4 to 6 

days a week,” 1 for “3 days a week or less” (Tsunoda et 

al. 2015; Mizoguchi et al. 2004), and 0 for “do not eat.” 

For meat, fish, milk, pulses, nuts, fruits, and wild foods, 4 

points were given for “every day,” 3 points for “4-6 days 

a week,” 2 points for “2-3 days a week,” 1 point for “less 

than once a week” (Tsunoda et al. 2015; Mizoguchi et al. 

2004), and 0 for “never eat”.

For children’s health, the questionnaire was designed 

to fit the actual situation in Tanzania, referring to the 

Health Examination Manual for Children of the Japan 

School Health association and the Survey Manual for the 

Report on Dietary Information of Children and Students. 

For each health problem, 3 points were given for “always,” 

2 points for “often,” 1 point for “rarely,” and 0 for “never.”

Relationships between wild food / food intake in 

general / food group intake frequency in the dry season and 

child health problems were analyzed through correlation 

(Spearman) to confirm their respective associations. 

Furthermore, correlations between types of wild food 

consumed and distinct health problems (diarrhea and 

constipation) were analyzed per village.

Dietary patterns including wild food intake was 

analyzed by factor analysis for each village to understand 

the food patterns and what kind of food groups were eaten 

in combination with wild food. The factor scores for each 

factor representing the food patterns of each village were 

correlated with health problems. All statistical analyses 

were performed using IBM SPSS (version 29 and 25) with 

reference to Tsushima (2008).
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Table 1 Nutrition status of children in the research regions

Indicators Year Dodoma
 Region

Lindi
Region

National
average

Chronic malnutrition in children under 5 years old stunting (height by age) (%) 2018 37 24 31.8

Underweight of children under 5 (weight by age) (%) 2018 18 7 14.6

Acute malnutrition and wasting in children under 5 years of age (weight by height) (%) 2018 3.7 2.3 3.5

Under 5 mortality rate (per 1,000) 2015 58 65 67

Anemia in women (not pregnant) aged 15-49 (%) 2018 24 33 28.8

Note: Bold = Above the national average. Source: Created from Tanzania 2018, Tanzania 2015

Figure 1 Map of Tanzania and research regions

Source: Created by the author.

Table 2 Characteristics of the research villages
Region Dodoma Lindi

Area Semi-arid inland Inland Along the coast

District Chamwino Ruangwa Lindi Municipal

Village Chinangali I Malolo Kijiweni

Major ethnic groups Gogo Mwera Machinga*

Religion Christianity Majority Christian, minority Muslim Islam

Main occupation Raising crops and livestock Agriculture Fishing and agriculture

Main staple foods Maize, sorghum Maize Maize, sorghum

Main side dish Vegetables, pulse Pulse, vegetables Fish
Note: *Hybrid between Mwera and Makonde
Source: Created based on fieldwork

Tanzania

Dodoma

Lindi
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II. The results

1 Research respondents

A total of 256 school children (101 boys and 119 girls) 

participated in the questionnaire, 80 from Chinangali, 91 

from Kijiweni, and 85 from Malolo. The average age is 

11.64 (standard deviation ± 1.78) for the total, 12.34 ± 1.33 

for Chinangali, 11.61 ± 2.07 for Malolo, and 11.04 ± 1.61 

for Kijiweni. The details are indicated in Table 3.

2 Wild food intake frequency

Children in Chinangali ate wild foods on average 1.11 ± 

0.50 less frequently than children in Malolo (2.71 ± 1.24) 

and Kijiweni (3.55 ± 0.79) (Table 4). Children ate wild 

food more frequently in Kijiweni, Malolo (Sakamoto et al. 

2023b), and Chinangali (Table 5).

Table 3 Age, grade, and sex of the research 
respondents (N = 256)

Age Grade Sex
Village Average ± SD Average ± SD Boys Girls Total
Chinangali 12.34 ± 1.33 4.99 ± 0.67 36 44 80
Malolo 11.61 ± 2.07 4.85 ± 1.14 23 27 85
Kijiweni 11.04 ± 1.61 4.32 ± 1.40 42 48 91
Total 11.64 ± 1.78 4.70 ± 1.16 101 119 256

Note: SD = Standard Deviation

Table 4 Children’s wild food intake frequency (N = 256)
Village Average ± SD
Chinangali 1.11 ± 0.50 
Malolo 2.71 ± 1.24 
Kijiweni 3.55 ± 0.79 
Total 2.51 ± 1.35 

Note: 0 = Do not eat, 1 = Less than once a week, 2 = 2-3 days a week, 
3 = 4-6 days a week, and 4 = Every day

Table 5 Adult wild food intake frequency (N = 254)
Village Average ± SD
Chinangali 0.86 ± 1.12 
Malolo 1.23 ± 0.95 
Kijiweni 1.41 ± 1.02 
Total 1.25 ± 0.86 

Source: Calculated by the author based on the data set of Sakamoto et 
al. (2021b)

Table 6 Food group intake frequency in the dry season (N = 256)
Village Chinangali Kijiweni Malolo Total
Food group Average ± SD Average ± SD Average ± SD Average ± SD
Food (general)** 2.09 ± 0.28 2.77 ± 0.54 2.94 ± 0.39 2.61 ± 0.56 
Cereals* 3.04 ± 0.25 2.60 ± 1.17 3.15 ± 1.22 2.93 ± 1.02 
Tubers and bananas* 2.92 ± 0.31 3.10 ± 0.92 2.69 ± 1.11 2.91 ± 0.87 
Vegetables* 2.05 ± 0.98 2.78 ± 1.15 2.82 ± 1.20 2.56 ± 1.16 
Meat 1.80 ± 0.49 1.48 ± 1.21 1.57 ± 0.95 1.61 ± 0.94 
Fish 2.88 ± 0.49 3.59 ± 0.95 1.92 ± 0.87 2.80 ± 1.05 
Milk 1.28 ± 0.68 1.11 ± 1.26 1.41 ± 1.03 1.26 ± 1.03 
Eggs 1.05 ± 0.32 0.83 ± 0.82 1.60 ± 0.83 1.15 ± 0.77 
Pulse 1.87 ± 0.69 1.51 ± 1.01 2.28 ± 0.94 1.88 ± 0.95 
Seeds 1.65 ± 0.92 2.69 ± 1.42 1.91 ± 1.01 2.11 ± 1.23 
Fruits 2.58 ± 0.85 1.75 ± 1.00 2.48 ± 1.24 2.26 ± 1.10 
Oil* 2.10 ± 0.49 2.15 ± 1.26 2.98 ± 1.28 2.41 ± 1.15 
Salt* 3.11 ± 0.36 3.28 ± 1.03 3.37 ± 1.06 3.26 ± 0.89 
Sugar* 2.08 ± 0.47 2.93 ± 1.01 2.82 ± 0.98 2.62 ± 0.94 
Note: 0 = Do not eat, 1 = Less than once a week, 2 = 2-3 days a week, 3 = 4-6 days a week, and 4 = Every day, *0 = Do not eat, 1 = Less than 3 day 
a week, 2 = 4-6 days a week, 3 = Once a day, 4 = More than twice a day, **Frequency eaten per day, SD = Standard Deviation

Table 7 Children’s health problems
Village Chinangali Kijiweni Malolo Total

Condition of health Average ± SD Average ± SD Average ± SD Average ± SD
No appetite 1.53 ± 0.78 1.71 ± 0.99 1.52 ± 0.87 1.59 ± 0.89 
Constipation 1.56 ± 0.95 1.26 ± 1.04 1.44 ± 0.95 1.41 ± 0.99 
Headache 0.96 ± 0.30 1.34 ± 0.80 1.44 ± 0.82 1.26 ± 0.72 
Feeling tired 1.08 ± 0.55 1.34 ± 1.00 1.19 ± 0.82 1.21 ± 0.83 
Can't see far away 1.14 ± 0.44 1.00 ± 1.04 1.30 ± 0.95 1.14 ± 0.87 
Problems on waking up 0.95 ± 0.45 1.11 ± 0.98 1.20 ± 0.84 1.09 ± 0.80 
Don't feel like doing anything 0.96 ± 0.34 1.16 ± 0.93 1.08 ± 0.75 1.07 ± 0.73 
Stomachache 0.07 ± 0.31 1.30 ± 0.78 1.65 ± 0.86 1.03 ± 0.96 
Toothache 0.94 ± 0.33 0.91 ± 0.90 1.11 ± 0.93 0.98 ± 0.78 
Feel mad 0.21 ± 0.44 0.94 ± 0.87 1.42 ± 0.92 0.87 ± 0.92 
Diarrhea 0.09 ± 0.28 1.09 ± 0.81 1.23 ± 0.78 0.82 ± 0.84 
Dizzy 0.23 ± 0.50 1.03 ± 0.87 1.00 ± 0.83 0.76 ± 0.84 
Note: 0 = Never, 1 = Rarely, 2 = Often, 3 = Always
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3 Food group intake frequency

Food group intake frequencies are indicated in Table 6. 

Food in general (2.94 ± 0.39) and cereal (3.15 ± 1.22) were 

most frequently eaten in Malolo, and tuber/bananas (3.10 ± 

0.92) and fish (3.59 ± 0.95) were most frequently eaten in 

Kijiweni.

4 Children’s health problems

Children’s health problems are indicated in Table 7. The 

most frequent problem was “No appetite1” (1.59 ± 0.89) 

in total and in Kijiweni village (1.71 ± 0.99). In Malolo, 

“Stomachache” (1.65 ± 0.86) was the most frequent 

problem, and in Chinangali, “Constipation” (1.56 ± 0.95) 

was the most frequent problem.

III. Analysis

1 Correlations of intake frequency

Correlations between children’s wild food intake / food 

in general / food group intake frequency in the dry 

season and their health problems are indicated in Table 8. 

Stomachache, Diarrhea, Feeling mad, Dizzy (p < 0.000), 

and Headache (p = 0.001) were positively related to wild 

food intake frequency and strength in the given order. 

Constipation (p = 0.041) was negatively related at a 

statistically significant level.

Cereal intake frequency had a negative correlation 

with No appetite, Feeling tired, Toothache, and Do not 

feel like doing anything. Vegetable intake frequency 

had a positive correlation with Stomachache, Diarrhea, 

Feeling mad, and Headache but positive with No appetite. 

Meat intake frequency had a negative correlation with 

Stomachache, Diarrhea, and Feeling mad, but positive 

correlation with Toothache. Fish intake frequency had a 

negative correlation with Toothache and Stomachache. 

Milk intake had a positive correlation with toothache. Egg 

intake frequency had a positive correlation with Can’t 

see far away. Seed intake had a positive correlation with 

Stomachache, Diarrhea, Feeling mad, and feeling Dizzy. 

Fruit intake frequency had a negative correlation with 

Stomachache and feeling Dizzy.

Oil and salt intake frequency had a positive correlation 

with Stomachache and Diarrhea, but oil intake frequency 

had a negative correlation with Do not feel like doing 

anything. Sugar intake had a positive correlation with 

Stomachache, Diarrhea, Feeling mad, and Dizzy.

2 Correlation of wild food species

Correlations between the species of wild food consumed 

and health problems (diarrhea and constipation) per 

village are indicated in Table 9. In Chinangali, a total of 

43 species2 within 5 types of wild food (17 fruits, 2 seeds, 

17 vegetables, 6 animals, and 1 insect) were analyzed. The 

results indicated that children who ate wild fruit Mzabibu 

pori (Cissus welwitschii), wild vegetables Mshona nguo 

(Bidens pilosa) and Matembele pori (Ipomoea sp.) had a 

tendency not to experience constipation.

In Malolo, a total of 126 species within 9 types 

of wild food (29 fruits, 5 pulses, 5 nuts, 9 vegetables, 

9 tubers, 37 animals, 18 insects, 1 mushroom, and 13 

others) were analyzed. Children eating toxic tuber Uwanga 

(Tacca leontopetaloides) and/or baboon tended to have 

diarrhea. Children eating wild fruits Mng’rung’uru 

(Strychnos innocua), Usofu (Uvaria sp.), Mmula (Parinari 

curatellifolia), and/or tuber Kilombelombe (Macrotyloma 

axillare) tended not to experience constipation. Children 

eating Ming’oko (Dioscorea hirtiflora subsp. orientalis), 

and Vitundi (Dioscorea sp.) tended not to experience 

diarrhea.

In Kijiweni, a total of 60 species within 8 types of 

wild food (22 fruits, 3 pulses, 9 nuts, 10 vegetables, 4 

tubers, 9 animals, 1 meat, and 2 insects) were analyzed. 

Children eating Mabungo (Landolphia parvifolia) fruit 

and Mlonge (Moringa oleifera) vegetables tended to 

have constipation. Children eating Mshilazi (Mimusops 

fruticosa) fruit, sufi (Rhodognaphalon schumannianum) 

and/or baobab (Adansonia digitata) seeds, and Nungu 

(porcupine) meat tended not to have diarrhea.

3 Factor analysis

Factor analysis of wild food, food groups, and food 

(general) intake frequency was implemented for the 

three villages. The pattern matrix was not able to be 

determined with all the variables; however, it was possible 

by excluding eggs. Eggs are least frequently consumed; 

therefore, omitting them from the analysis would be 

acceptable. For all the analyses, the extraction method 

is generalized least squares, and the rotation method is 

Oblimin with Kaiser Normalization.
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Table 9 Correlation between wild food species and Diarrhea/Constipation
Table 9.1  Chinangali Village

Food group Local name Scientific name (English)
Children

Diarrhea Constipation
Eating Not eating+

Fruits Mzabibu pori Cissus welwitschii (wild grapes) 9 71
Correlation Coefficient -0.110 -.233*
Sig. (2-tailed) 0.330 0.048
N 80 72

Vegetable

Mshona nguo Bidens pilosa 8 72
Correlation Coefficient -0.103 -.301*
Sig. (2-tailed) 0.362 0.010
N 80 72

Matembele pori Ipomoea sp. 14 66
Correlation Coefficient -0.143 -.252*
Sig. (2-tailed) 0.207 0.033
N 80 72

Table 9.2  Malolo Village

Fruits

Mng'rung'uru Strychnos innocua 11 74
Correlation Coefficient -0.080 -.246*
Sig. (2-tailed) 0.480 0.025
N 81 83

Usofu Uvaria sp. 10 75
Correlation Coefficient -0.147 -.246*
Sig. (2-tailed) 0.190 0.025
N 81 83

Mmula Parinari curatellifolia 5 80
Correlation Coefficient 0.034 -.234*
Sig. (2-tailed) 0.765 0.033
N 81 83

Upunju unidentified 53
Correlation Coefficient -.248* -0.082
Sig. (2-tailed) 0.026 0.459
N 81 83

Viaje unidentified 61
Correlation Coefficient -.242* -0.056
Sig. (2-tailed) 0.030 0.613
N 81 83

Tuber

Uwanga Tacca leontopetaloides 19 66
Correlation Coefficient .268* 0.124
Sig. (2-tailed) 0.016 0.264
N 81 83

Kilombelombe Macrotyloma axillare 5 80
Correlation Coefficient -0.162 -.237*
Sig. (2-tailed) 0.152 0.032
N 80 82

Ming'oko Dioscorea hirtiflora subsp.
 orientalis 77 8

Correlation Coefficient -.268* -0.125
Sig. (2-tailed) 0.015 0.261
N 81 83

Vitundi Dioscorea sp. 74
Correlation Coefficient -.256* 0.013
Sig. (2-tailed) 0.021 0.910
N 81 83

Animal meat Nyani, Mnyani (baboon) 26
Correlation Coefficient .294** 0.214
Sig. (2-tailed) 0.008 0.052
N 81 83

Table 9.3  Kijiweni Vilage

Fruits

Mabungo Landolphia parvifolia 83 8
Correlation Coefficient 0.190 .262*
Sig. (2-tailed) 0.074 0.016
N 89 84

Mshilazi Mimusops fruticosa 34 57
Correlation Coefficient -.266* 0.021
Sig. (2-tailed) 0.012 0.849
N 89 84

Seeds(nuts)

Mbegu za sufi Rhodognaphalon
 schumannianum 50

Correlation Coefficient -.318** -0.012
Sig. (2-tailed) 0.002 0.912
N 89 84

Ndani ya mbegu za 
ubuyu Adansonia digitata (baobab) 84 7

Correlation Coefficient -.210* -0.120
Sig. (2-tailed) 0.049 0.278
N 89 84

Vegetable Mlonge Moringa oleifera 49
Correlation Coefficient 0.111 .286**
Sig. (2-tailed) 0.299 0.008
N 89 84

Animal meat Nungu, Nungunungu (porcupine) 77
Correlation Coefficient -.245* 0.070
Sig. (2-tailed) 0.020 0.528
N 89 84

Note: Answers with fewer than 5 children eating are omited.
Bold* = Correlation is significant at the 0.05 level (2-tailed)
Bold** = Correlation is significant at the 0.01 level (2-tailed)
+Data with children “Not eating” are answers to given wild food; without is based on answers from respondents.
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Factor analysis of Chinangali village excluding egg 

intake frequency was relevant with Kaiser-Meyer-Oikin 

(KMO) Measure of Sampling at 0.598 > 0.5. Bartlett’s 

test of sphericity was statistically significant (p < 0.001). 

The factor analysis pattern matrix indicated four factors 

(Table 10.1). Factor 1 is the Milk pattern consuming milk 

frequently and, to some extent, food in general. Factor 

2 is Wild food pattern consuming wild food frequently, 

but tubers and bananas infrequently. Factor 3 is the Meat 

& fruit pattern with infrequent intake of vegetables, and 

Factor 4 is the Sugar pattern with frequent intake of sugar 

and fish but infrequent intake of pulses.

Factor analysis excluding eggs of Malolo village was 

relevant with KMO Measure of Sampling at 0.518 > 0.5 

and significant with Bartlett’s Test of Sphericity (p < 0.001), 

indicating four patterns (Table 10.2). Factor 1 is the Oil 

pattern with frequent intake of oil and sugar. Factor 2 is the 

Fruit pattern with relatively frequent intake of fruits and 

infrequent intake of salt. Factor 3 is the Meat pattern with 

frequent intake of meat, milk, fish, and seeds. Factor 4 is 

the Pulse pattern with frequent intake of pulses. Factor 5 

is Cereal pattern frequent intake of cereal and wild food. 

Factor 6 is the Food pattern with relatively frequent intake 

of food in general but infrequent intake of vegetables and 

tuber/bananas.

Factor analysis excluding eggs in Kijiweni village 

was relevant with KMO Measure of Sampling at 0.525 > 

0.5 and significant with Bartlett’s Test of Sphericity (p = 

0.005). It provided five factors (Table 10.3). Factor 1 is the 

Fish pattern with frequent intake of fish and seeds. Factor 2 

is the No milk pattern with a low intake of milk and fruits. 

Factor 3 is the Sugar pattern with a high intake of sugar 

and, to some extent, salt and tubers/bananas. Factor 4 is the 

Oil pattern with frequent consumption of oil and meat and, 

to some extent, wild food and food in general. Factor 5 is 

the Pulse pattern with frequent consumption of pulses but 

infrequent consumption of vegetables and cereals.

4 Correlation between food patterns and health 

problems

The correlation between the factor scores of each factor 

analysis of each village (Table 11) and health problems 

was analyzed (Table 11). In Chinangali (Table 11.1), Factor 

2, Wild food intake pattern, is negatively correlated with 

Table 10 Factor analysis pattern matrix of wild food 
and food group (excluding eggs) intake

Table 10.1 Chinagali village
Factor  1 2 3 4

Food group / Pattern Milk Wild food Meat & 
fruits Sugar

Milk 0.963 -0.244 -0.100 0.016
Food (general) 0.456 0.452 0.080 -0.088
Seeds 0.342 0.203 -0.294 0.190
Wild food -0.024 0.876 -0.005 0.195
Tubers and bananas -0.138 -0.785 0.191 0.184
Salt -0.088 0.649 0.038 0.049
Cereals -0.031 0.210 0.067 -0.047
Meat -0.116 0.226 0.795 0.208
Fruits 0.133 0.135 0.705 -0.294
Vegetables 0.119 0.185 -0.567 -0.136
Sugar 0.441 0.013 0.295 0.634
Pulse 0.072 0.252 0.514 -0.623
Fish -0.014 -0.121 0.061 0.475
Oil -0.001 0.080 -0.023 0.294
Note: Rotation converged in 7 iterations.

Table 10.2 Malolo village
Factor  1 2 3 4 5 6

Food group / Pattern Oil Fruits Meat Pulse Cereal Food
Oil 0.999 -0.026 0.122 -0.117 0.165 0.030
Sugar 0.462 -0.042 -0.155 -0.023 -0.154 -0.143
Salt 0.172 -0.988 0.086 0.149 0.130 0.161
Fruits 0.103 0.327 0.105 0.194 0.066 0.119
Meat -0.019 -0.115 0.754 -0.025 -0.090 -0.437
Milk -0.009 0.047 0.670 -0.098 0.055 0.138
Fish -0.026 0.113 0.435 0.069 -0.110 0.261
Seeds 0.052 0.060 0.377 0.337 -0.272 0.094
Pulse -0.123 -0.033 -0.116 0.854 0.067 -0.110
Cereals 0.039 -0.072 -0.099 0.082 0.785 0.039
Wild food -0.083 0.064 0.322 -0.084 0.353 -0.246
Vegetables 0.095 -0.100 0.044 0.204 -0.009 -0.536
Tubers and bananas 0.026 0.120 -0.050 0.017 0.064 -0.425
Food (general) 0.006 0.053 -0.007 0.073 0.017 0.300
Note: Rotation converged in 9 iterations.

Table 10.3 Kijiweni village
Factor  1 2 3 4 5

Food group / Pattern Fish No milk Sugar Oil Pulse
Fish 0.979 0.011 0.213 -0.072 -0.029
Seeds 0.484 -0.021 -0.165 0.068 -0.030
Milk -0.041 -0.953 0.074 0.236 -0.192
Fruits 0.018 -0.489 0.009 -0.048 0.073
Sugar -0.024 -0.123 0.864 0.031 -0.111
Salt 0.420 0.061 0.478 -0.002 -0.075
Tubers and bananas -0.027 -0.018 0.388 0.074 0.101
Oil 0.052 0.009 0.200 0.809 -0.144
Meat 0.040 -0.049 0.113 0.598 0.160
Wild food -0.016 0.258 -0.123 0.280 -0.213
Food (general) -0.038 -0.117 -0.149 0.248 -0.050
Vegetables -0.011 0.147 0.022 0.101 -0.636
Cereals 0.210 -0.115 -0.124 0.004 -0.520
Pulse 0.314 -0.031 -0.304 0.321 0.518
Note: Rotation converged in 10 iterations.
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Can’t see far away (p = 0.011) and No appetite (p = 0.023).

In Malolo (Table 11.2), Factor 5, the Cereal pattern 

including relatively frequent intake of wild food, had a 

negative correlation with Feeling tired (p = 0.003), Don’t 

feel like doing anything (p = 0.009), and Problems waking 

up (p = 0.011). Factor 3, the Meat pattern, has a positive 

correlation with various health problems. Factor 6, the 

Food pattern, has a positive correlation with No appetite.

In Kijiweni (Table 11.3), Factor 4, the Oil pattern, 

including relatively frequent intake of wild food, had a 

negative correlation with Problems waking up (p = 0.022) 

and Don’t feel like doing anything (p = 0.033). Factor 5, 

the Pulse pattern, has a positive correlation with various 

health problems. Factor 2, the No milk pattern, has a 

negative correlation with No appetite.

Discussion and Conclusion

The research confirmed that children ate wild food 

frequently, as indicated in previous studies in other parts of 

Africa (Shackleton et al. 2002). However, their frequency 

differed among villages; the most is in Kijiweni village on 

the coastal Lindi region almost on a daily basis, followed 

by Malolo village in the inland Lindi region, and the least 

is in semi-arid Chinangali village. This trend between the 

villages was the same as that of adults in the same villages 

(Sakamoto et al. 2021b).

According to correlation analysis, children’s wild 

food intake frequency and health problems such as 

Stomachache, Diarrhea, Feeling mad, being Dizzy, 

and Headache is positively related, and Constipation 

was negatively related. The relation was strongest in 

Stomachache, and children who frequently eat wild food 

had more Stomachaches, along with Diarrhea, Feeling 

mad, being Dizzy, and Headaches. On the other hand, 

children who had eaten wild food frequently had less 

Constipation. Wild food may induce stomachaches related 

to diarrhea but prevent constipation.

In Chinangali, wild fruits Cissus welwitschii and wild 

vegetables Bidens pilosa and Ipomoea sp. intake may 

prevent children from developing constipation. Children 

who consumed wild food frequently did not frequently 

consume tubers/bananas (Table  11.1). Commonly 

consumed wild food is edible weeds (Sakamoto et al. 

2021b, p.99), which are typically taken as sticky relish 

(Mlenda in Swahili) with stiff porridge (Ugali in Swahili) 

of cereals such as sorghum, millet, or maize. Some 

common examples mentioned by children are Muhilili 

(Cleome hirta) by 100% in both seasons and Chipali 

(97.5% in the dry season) / Sagula sagula (98.8% in the 

dry season) (Ipomoea mombassana, I. obscura). The food 

pattern is most likely an indication that edible weeds are 

not utilized as relish for tubers or bananas.

Intake of wild edible weeds has been evaluated as 

positively influencing health in previous research on 

adults (Sakamoto et al. 2021b) with high iron and calcium 

contents (Sakamoto et al. 2022a). Correlation with the 

factor scores health problems in this research (Table 11.1) 

also implied that children with a food pattern with frequent 

intake of wild food can see far away and have an appetite. 

The appetite can be related to a healthy diet, as mentioned 

above. On the other hand, those who can see far away may 

be able to spot wild fruits and wild animals.

In Malolo, wild tuber Tacca leontopetaloides and 

baboon may be one of the reasons for children’s diarrhea. 

Toxic tuber T. leontopetaloides is usually treated to 

detoxify the poison, but their treatment may not be 

sufficient. There were varieties of fruits and tubers that 

may prevent children from constipation (Strychnos 

innocua, Uvaria sp.,  Parinari curatellifolia,  and 

Macrotyloma axillare) and diarrhea (Dioscorea hirtiflora 

subsp. orientalis and Dioscorea sp.).

In Malolo, children who consumed wild food 

relatively frequently consumed cereals (Table 10.2). Many 

children drew wild mushrooms and mentioned a variety 

of wild animals, insects, and vegetables in the same 

questionnaire as well as fruits (Sakamoto et al. 2023b). 

Many wild foods may be eaten as relish to ugali.

Correlation with factor scores and health problems 

indicated that fewer children who had a diet with relatively 

frequent intake of wild food felt tired, did not feel like 

doing anything, had problems waking up, or became 

dizzy (Table 11.2). Analysis of adults also indicated that 

those who frequently consume wild food have high self-

evaluation of physical function (Sakamoto et al. 2021b). 

However, since wild food is distributed widely in the forest 

away from the residents in this village, the situation may 

be that children who are active can collect and eat wild 

food, as similarly mentioned in the analysis of adults.
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In Kijiweni, wild fruits Mimusops fruticosa, wild 

seeds Rhodognaphalon schumannianum and/or Adansonia 

digitata, and meat of porcupine may prevent children 

from diarrhea. Children with relatively frequent wild food 

consumption took oil and meat frequently as well (Table 

10.3). It is commonly perceived that the consumption of 

meat and oil is associated with wealth and wild food and 

vice versa. However, the combination of food consumption 

patterns indicates otherwise, and this may be related to the 

availability of wild fruits in residential areas (Sakamoto et 

al. 2023b) and that children can obtain and eat wild food 

regardless of their health situation.

According to the correlation with factor scores and 

health problems, children with the above food pattern with 

frequent intake of oil and relatively frequent intake of wild 

food have fewer problems waking up in the morning or not 

feeling like doing anything (Table 11.3). The association 

may be related to oil intake, meat intake, or wild food 

intake.

Limitations and Future Research

While this analysis provided possibilities of a few 

relationships between wild food intake and health and 

provided hints for areas to further investigate, it has not 

provided complete evidence to indicate the implications of 

wild food intake due to the following limitations.

Children’s health situations were asked as problems; 

therefore, negative aspects of their health are highlighted. 

It may be difficult to capture the positive effects of wild 

food on children’s health based on health problems. The 

analysis does not indicate causal relationships either.

The questions are based on frequency and do not take 

into account the amount. This has not been included in the 

data collection to avoid confusion.

Food intake frequency depends on children’s 

memory; therefore, their self-evaluation of the frequency 

may not be precise. This is part of the reason that this 

analysis was done only for the dry season and not utilizing 

frequency data of the rainy seasons.

The analysis is limited to the food intake and health 

situation in the dry season; therefore, additional analysis of 

the rainy season is necessary to understand their situation 

for the whole year. Data from the rainy season were 

collected. Analysis is planned for the dry season and for 

a larger data set to understand the influence of wild food 

intake on children’s health in the future.
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Abstract
Wild foods are important sources of nutrition in Africa, but studies on the relationships between wild food 

intake and children’s health are limited. The research villages, Chinangali in Dodoma region, central Tanzania, and 
Malolo (inland) and Kijiweni (coastal) in Lindi region, southeast Tanzania, were selected based on their resilience by 
utilizing wild foods despite their food deficits. Wild food and food group intake frequency and health were captured 
by questionnaires in September 2022 with 85 school children in Malolo, 91 in Kijiweni, and 80 in Chinangali. 
Relationships between children’s wild food / food group intake in the dry season and health problems were analyzed 
through correlation (Spearman), relationships between wild food species and specific health problems (diarrhea 
and constipation) were analyzed through correlation (Spearman), dietary patterns including wild food intake were 
analyzed by factor analysis, and factor scores were correlated with health problems.

Children ate wild foods more frequently than adults. With frequency scores from 0 (do not eat) to 4 (every 
day), children in Chinangali ate wild foods on average 1.11 ± 0.50, less than children in Malolo (2.71 ± 1.24) and 
Kijiweni (3.55 ± 0.79), similar to adults. Analysis indicated that in Chinangali, children frequently eating wild foods 
infrequently ate tuber/bananas and/or tended to have a good appetite and can see far away. Those who ate Cissus 
welwitschii fruit, and/or Bidens pilosa and/or Ipomoea sp. vegetables tended not to have constipation. In Malolo, 
children who frequently ate cereals also frequently ate wild food. They tended not to have problems of feeling tired, 
not feeling like doing anything, or waking up. Those who ate toxic Tacca leontopetaloides tended to have diarrhea. 
Those who ate Strychnos innocua, Uvaria sp., and/or Parinari curatellifolia fruits and/or Macrotyloma axillare 
tuber tended not to have constipation. In Kijiweni, children who took oil and ate meat frequently also ate wild food 
relatively frequently. They tended not to have problems waking up or not feeling like doing anything. Those who 
ate Rhodognaphalon schumannianum and/or Adansonia digitata nuts tended not to have diarrhea. Further research 
and analysis are necessary to understand the causal relationship, the situation in the rainy season, and the situation in 
other locations.
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