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Abstract: Contamination of complementary foods by aflatoxin is a serious public health threat that requires attention to
ensure that proper actions are taken to limit its health effects. A cross-sectional study was conducted to assess parents’ practices
and barriers associated with reducing aflatoxins contamination in complementary foods among parents with children aged 6-23
months in central regions of Tanzania. Semi-structured questionnaire (364) respondents and focus group discussion (FGD)
with (121) respondents were used to collect data. The information collected included socio-demographic variables, parents’
barriers, and actions to mitigate aflatoxin contamination and its reduction strategies. The results of the fitted model revealed
that among proposed predictors of barriers for proper processing of grains/nuts to reduce spoilage/aflatoxin/ mould
contamination at home, only a number of children that a participant had was statistically significant. The family with 3-7
children, the estimated odds that the barrier is time consuming rather than costly, was 0.305 times the estimated odds for the
family with 1-2 children. This means that parents with 3-7 children were less likely to report that time consumed was the
barrier rather than the costs involved in comparison to parents with 1-2 children. On the other hand, the estimated odds for
parents with 3-7 children that the barrier reduces food quantity instead of costs, was equal to 2.389 times the estimated odds for
parents with 1-2 children. The results of multiple logistic regression model for applying traditional fungicides/pesticides for
storing crops showed that respondents aged above 34 years (OR=0.576, 95% CI: 0.342-0.969) were significantly few in
applying traditional fungicides/pesticides for storing crops than those respondents aged less or equal to 34 years old. The
respondents with no/incomplete primary education (OR=2.872, 95% CI: 1.283-6.427) and primary education (OR=2.256, 95%
CI: 1.194-4.264) were significantly more in applying traditional fungicides/pesticides for storing crops than never been to
school respondents. FGDs revealed that drying crops before taking them for storage, use of traditional herbs for example ash
and mud applied/smeared/sprayed on the grain before and during storage was used to preserve crops/grain against fungi. It was
revealed that no any formal or informal education had been provided about fungi contamination, and even control, rather, the
respondents were generally preventing (mould) aflatoxins through experience. Therefore, there is a need to educate the
community on good agricultural practices for the better food safety and health of the community in general.
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1. Introduction
Aflatoxin, a fungal toxin that commonly co nta mi nates
nut s, maize and other types of cereals is notorious not only
for the havoc it wreaks on crops but those it inflicts on
humans and animals as well [1-4]. This fungus is capable
of attacking crops during production, harvest, storage, and
even during processing and is now recognized as one of the
biggest challenges to food and nutrition security, health
and trade across the African continent [2, 5-8]. It is
estimated that more than 5 billion people in developing
countries worldwide are chronically exposed to aflatoxins.
The effects to this exposure includes liver cirrhosis,
intestinal dysfunction, immune suppression and increased
susceptibility to some infectious diseases including HIVAIDS, and maternal and child health problems such as
anaemia, malnutrition, stunting and wasting [9-13].
According to researchers in animals [1, 14-17],
aflatoxins reduce productivity of healthy livestock
through ingestion of contaminated feed; once ingested, the
fungus causes a decrease in production of milk and eggs
and it also leaves toxic residues in dairy, meat and poultry
products and causes serious illness in almost all animals.
The occurrence of aflatoxins is influenced by certain
environmental factors; hence the extent of contamination
varies with geographic location, agricultural and agronomic
practices, and the susceptibility of commodities to fungal
invasion during pre-harvest, storage, and/or processing
periods [6, 8, 18-20]. Aflatoxins have received greater
attention than any other mycotoxins because of their
demonstrated potent carcinogenic effect in susceptible
laboratory animals and their acute toxicological effects in
humans [9, 17, 21, 22]. As it is obvious that absolute safety
can never achieved, many countries have attempted to limit
exposure to aflatoxins by imposing regulatory limits on
commodities intended for use as food and feed [23-26].
The aflatoxins B1, B2, G1, G2 plus two additional
metabolic products, aflatoxins M1 and M2, are of
significance as direct contaminants of foods and feeds [19,
27]. Aflatoxin B1 is the most potent of the aflatoxins.
Aflatoxins have been rated as class 1A human carcinogens
and OTA as a possible human carcinogen (group 2B; 1) by
the International Agency for Research of Cancer [27-29].
These toxins have closely similar structures and form a
unique group of highly oxygenated, naturally occurring
heterocyclic compounds [27-29].
Aflatoxin contamination of crops used in preparation of
complementary foods in fields of farmers in the central
regions of Tanzania can be significantly reduced by
following good agricultural practices, implemented from
planting, drying and storage. Studies to assess multiple
mycotoxin contamination in stored maize and the association
between aflatoxins (AFs) and fumonisins (FBs)
contamination of maize and traditional post-harvest practices
have been done in several parts of rural Tanzania [8, 20, 30].
Results from the mentioned study indicated high levels of

aflatoxins (AFs) and fumonisins (FBs) among other
mycotoxins with the co-occurrence in 45% of the samples.
AFs and FBs were detected in 50% at levels of up to 1081
µg/ kg and 73% at levels up to 38 217 µg/ kg, respectively.
Other studies in Tanzania have reported occurrence of these
toxins at significant levels [31, 32]. In a study conducted by
Kimanya et al [31] eighteen percent of the home-grown
maize samples were contaminated with aflatoxins at levels up
to 158 µg/kg, with 12% of these above the Tanzanian limit of
10 µg/kg. Other studies assessed aflatoxin and fumonisin
exposures using validated exposure biomarkers and estimated
their associations with growth [33]. In addition, studies in
Tanzania reported high exposure of infants and young
children to AFs and FBs through maize based diet [34] and
AFM1 [35] and FB1 [34] through breast milk from mothers
whose main diet was maize.
Despite the above mentioned incidences of high levels of
mycotoxins and associated health effects of aflatoxins in
human, no study has been conducted to assess the association
between awareness, local barriers of reducing aflatoxin
contamination of complementary foods and traditional
practices used to control aflatoxin (fungi) in crops in central
Tanzania. This knowledge is vital to the community in order
to develop strategies for reducing aflatoxins in crops that are
used as ingredients in preparing complementary foods. This
study was undertaken to explore associations between
awareness, local barriers and traditional practices in reducing
risks of aflatoxin contamination in grains which are used in
the preparation of complementary foods in rural Tanzania.

2. Research Methodology
2.1. Study Areas
This study was conducted in four districts of Central
Tanzania namely, Chamwino and Bahi in Dodoma Region
(Figure 1), Manyoni and Ikungi in Singida Region (Figure 2).
The two regions experience low rainfall and short rainy
seasons which are often erratic with long periods of drought.
Selection of study area was triggered by environmental
characteristics, The two regions have semi-arid condition
which is characterized by high temperature during the day
(up to 35°C) and low temperature (as low as 10°C) during the
night. Both high temperature and humidity favour the growth
of fungi thus signalling possibility of aflatoxins production in
improperly stored crops [18]. In addition, preliminary results
from the cereals (maize, sorghum and millet) tests by the
CDC showed aflatoxins contamination cases ranged from 1051,100 ppb which was remarkably above the tolerant limit to
human being [4, 36]. In Dodoma region, (Kondoa, Chemba,
Dodoma, Chamwino districts) and Manyara (Kiteto District),
the outbreak of aflatoxin contamination in cereals was
revealed where 68 people were reported to have been
exposed to the unknown poison. Out of those exposed
people, 20 deaths making a case fatality rate of 30% were
reported due to liver failure with the majority more than 50%
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of the affected being children aged below 15 years old [4,

36].

Figure 1. The Maps of Bahi and Chamwino Districts in Dodoma Region Showing Study Areas.
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Figure 2. The Maps of Ikungi and Manyoni Districts in Singida Region Showing Study Areas.
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2.2. Study Design
The study employed analytical cross-sectional study
design with both quantitative and qualitative approach. The
cross-sectional design also allows one to either use the entire
population or a subset.
2.3. Study Population
Parents/caregivers of the children aged between 6 to 23
months who resided in the study area for more than six
months were included in the study. Parents/caregivers who
were seriously ill during data collection were excluded in the
study.
2.4. Sample Size and Sampling Procedure
A total sample size of 364 participants were obtained by
applying the single proportional formula (n=(t²) p (1-p)/m²)
[37]. This formula was used in the Statcalc programme of
Epi Info Version 6 [38] with standard normal deviate value
(set at 1.96 which corresponded to the 95% confidence
interval level) and margin error, the degree of accuracy taken
to be 5% and the proportion of parents/caregivers who have
been aware of aflatoxin taken to be 33%) from [39].
A multistage sampling technique was used to select a
total of 364 parents/caregivers with children aged between
6-23 months to participate in the study. The process
involved simple random sampling at district,, ward and
village/street up to household level. Bahi District consists
of 20 wards and out of these, two wards were selected
randomly (Bahi and Mundemu) and from these wards, one
village/street was selected from each (Bahi Sokoni and
Mundemu respectively). Chamwino District consists of 32
wards and out of these two wards were selected randomly
(Handali and Mvumi Mission) and from those two wards,
one village/street was selected from each (Handali and
Ndebwe respectively). Manyoni District consists of 30
wards and out of these, two wards were selected randomly
(Manyoni and Maweni) and from those two wards, one
village/street was selected from each (Manyoni and
Maweni respectively). Ikungi District consists of 26 wards
and out of these, two wards were selected randomly
(Ikungi and Puma) and from these wards, one
village/street was selected from each (Ikungi and Puma
respectively). In case a household had more than one child
aged between 6-23 months, one-household-one child was
randomly selected to avoid clustering of information. In
Dodoma and Singida regions, there were 182 households for
the study, respectively. In each household, either men or
women who were parents or caregivers of children aged
between 6 to 23 months were recruited from each village or
street.
2.5. Data Collection Techniques and Procedures
Data collection tools was prepared in English and
translated into Kiswahili language. Structured questionnaire
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with both open and close-ended questions was used for
collecting information regarding socio-demographic of
parents/caregivers and children and practices of community
in aflatoxin contamination. A pilot study was conducted with
30 parents/caregivers in one village not included in the study
before the actual data collection process to observe whether
the tools could be fit in obtaining required information. Two
research assistant collected data via face to face interview.
Both research assistant were nurses with diploma level who
underwent training for two days on data collection procedure.
The research assistants were regularly supervised by
principal investigator for proper data collection. Filled
questionnaires were checked for completeness and
consistency daily.
Qualitative data were collected by using the Krueger
methodology for conducting focus group discussions (FGDs)
[40]. The FGDs were conducted by using a checklist to allow
the researcher guide the sessions and obtain the participants’
views. Participants (including parents or caregivers with
children aged between 6 to 23 months) in Focus Group
Discussion (FGD) were purposefully selected from the four
randomly selected districts. These were the criteria that were
used in inclusion and exclusion of participants. One pair of
research assistants (male and female) facilitated the FGDs by
using a discussion guide and the principal researcher served
as the assistant moderator. Another pair took notes during the
FGDs. Information was collected by research assistants
through 17 Focus Group Discussions (FGDs) with 121
participants (105 females and 16 males). The composition of
all 17 FGDs was six (6) participants except six groups which
had nine participants each and one group which had seven
participants. The discussions were held in class rooms, office
of village leaders or office of ward executive officer. The
information collected was on community actions to prevent
aflatoxins (mould) contamination in crops, education
provided about aflatoxin/fungus contamination and control to
the community and also personal experiences about aflatoxin
contaminations in complementary foods. The interview
lasted for approximately 40 minutes for each session. All the
interviews were audio recorded after obtaining the consent
from participants and then the tapes were transcribed and
translated into English by the principal researcher.
2.6. Data Analysis
The IBM SPSS® software version 21.0 was used for data
entry and analysis after cleaning. Descriptive statistics was
used to analyze demographic characteristic and presented by
using frequency, percentage and table’s. The Baseline Logit
Model (BLM) was adopted to study the association between
the barriers for proper processing of grains/nuts to reduce
spoilage at home and set of proposed predictors. The
outcome variable (barrier) had three categories: Time
consuming; its ability to reduce food quantity and cost. The
multiple logistic regression model (LRM) was employed to
determine the association between respondents’ applying
traditional fungicides/pesticides for storing crops to reduce
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aflatoxin/ fungi contamination to the crops during storage
and set of proposed predictors in this study. A 5% level of
significance was used throughout the study and an
independent variable with a p-value less than 0.05 was
considered as statistically (significant) associated with
outcome variable. For the qualitative part, coding was done
using NVivo 7 software. The NVivo package has the ability
to code and sort narrative data, interface with SPSS, and has
good modelling facility and is user friendly [40]. It also
combines best the NUD*IST computer software package
with much more flexibility friendly [41]. The FGDs were
analysed by using Thematic Content Analysis method. All
components of the study received University Research and
Publication approval Ref: SUA/CB/26.

3. Results

Characteristics
≤22.8
>22.8
Level of education
Never been to school
Partial primary
Primary
Partial secondary
Secondary
Respondents’ occupation
Farmers
House wives
Employees
Petty traders
Marital status
In Union
Not in Union

Number
256
108

(%)
(70.3)
(29.7)

64
49
204
18
29

(17.6)
(13.5)
(56)
(4.9)
(7.9)

287
32
10
35

(78.8)
(8.8)
(2.7)
(9.6)

272
92

(74.7%)
(25.3%)

3.2. Barriers for Proper Processing of Grains/Nuts to
Reduce Spoilage/ Aflatoxins

3.1. Socio-Demographic Characteristics of Respondents
Results in Table 1 show the distribution of
parents/caregivers by socio-demographic characteristics in
Bahi, Chamwino, Ikungi, and Manyoni Districts. The age of
parents/caregivers ranged from 17 to 80 years with mean age
(SD) of 30 (8.3) years, 270 (74.2%) of the respondents were
aged 34 years or below while respondents aged above 34
years were 94 (25.8%). Mothers made up 331 (90.9%) of the
respondents.
Table 1. Distribution of Parents/caregivers by Socio-demographic
Characteristics.
Characteristics
Age group (Years)
≤ 34
> 34
Number of children
1-2
3-7
Monthly income (US$)

Number

(%)

270
94

(74.2)
(25.8)

180
184

(49.5)
(50.5)

Out of 364 respondents, 242 (66.5%) reported that costs
involved was the barrier for proper processing of grains/nuts
to reduce spoilage/aflatoxin/mould (which they call fangasi)
at home while time consumed and reducing food quantity
had equal proportion (16.8%). The results of the fitted model
(Table 2) revealed that among proposed predictors of barriers
for proper processing of grains/nuts to reduce
spoilage/aflatoxin/ mould at home, only the number of
children that a participant had was statistically significant.
For parents with 3-7 children, the estimated odds that the
barrier is time consuming rather than costly was 0.305 times
the estimated odds for subjects with 1-2 children. This means
that parents with 3-7 children were less likely to report that
time consumed was the barrier instead of costs involved in
comparison to with 1-2 children. On the other hand, the
estimated odds for parents with 3-7 children that the barrier is
reduced food quantity instead of costs involved was equal to
2.389 times the estimated odds for parents with 1-2 children.

Table 2. Parameter estimates and odds ratios (OR) of barriers for proper processing of grains/nuts to reduce spoilage/aflatoxin.
Variable
Awareness

Number of Children

Age (Years)

Monthly Income (US$)

Education Level

Cases
Yes
Yes
No
Yes
No
3-7
3-7
1-2
>34
>34
≤34
>22.8
>22.8
≤22.8
Partial Primary
Partial Primary
Primary
Primary
Partial Secondary
Secondary
Secondary

Barriers
Time consuming
Reduces food quantity
It is costly
Time consuming
It is costly
Time consuming
Reduces food quantity
It is costly
Time consuming
Reduces food quantity
It is costly
Time consuming
Reduces food quantity
It is costly
Time consuming
Reduces food quantity
Time consuming
Reduces food quantity
Reduces food quantity
Time consuming
Reduces food quantity

Estimate (SE)
0.4240 (0.3669)
-0.6489 (0.4554)
Reference
-0.0836 (0.4184)
Reference
-1.1885 (0.3264)
0.8711 (0.3155)
Reference
-0.5190 (0.3784)
-0.0348 (0.3386)
Reference
-0.3242 (0.3732)
0.1706 (0.3499)
Reference
-0.0152 (0.5395)
0.0608 (0.5009)
-0.2471 (0.4095)
-0.1829 (0.3902)
-0.0172 (0.7546)
0.6592 (0.5642)
-1.8133 (1.0933)

OR
1.528
0.523
Reference
0.920
Reference
0.305
2.389
Reference
0.595
0.966
Reference
0.723
1.186
Reference
0.985
1.063
0.781
0.833
0.983
1.933
0.163

P-Value
0.2478
0.1541
Reference
0.8416
Reference
0.0003
0.0058
Reference
0.1701
0.9182
Reference
0.3850
0.6258
Reference
0.9776
0.9035
0.5462
0.6392
0.9819
0.2426
0.0972
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Variable

Cases
Never been to School
In Union
In Union
Not in Union

Marital Status

Barriers
It is costly
Time consuming
Reduces food quantity
It is costly

3.3. Application of Traditional Fungicides/Pesticides for
Storing Crops
It was reported that 221 (60.7%) of the 364 participants
were applying traditional pesticides for storing crops. The
results of multiple logistic regression model for applying
traditional fungicides/pesticides for storing crops (Table 3)
showed that respondents aged above 34 years (OR=0.576,
95% CI: 0.342-0.969) were significantly less in applying
traditional fungicides/pesticides for storing crops than
respondents aged less or equal to 34 years. The respondents
with partial primary education (OR=2.872, 95% CI: 1.2836.427) and primary education (OR=2.256, 95% CI: 1.194-

Estimate (SE)
Reference
0.1710 (0.3484)
0.1586 (0.3591)
Reference
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OR
Reference
1.187
1.172
Reference

P-Value
Reference
0.6235
0.6587
Reference

4.264) were significantly more in applying traditional
fungicides/pesticides for storing crops than the never been to
school. However, respondents with partial secondary
education p=0.7852, (OR=0.845, 95% CI: 0.253-2.830) and
secondary education p=0.8381, (OR=0.882, 95% CI: 0.2662.931) were not statistically significant, had less responses in
applying traditional fungicides/pesticides for storing crops
compared to those respondents who had never been to
school. Other independents variables, namely awareness,
number of children in the household, monthly income,
occupation and marital status were not significantly
associated with applying traditional pesticides/fungicides for
storing crops since p>0.05.

Table 3. Parameter estimates and odds ratios (OR) for applying traditional fungicides/pesticides for storing crops.
Variable
Awareness
No
Yes
Number of Children
1-2 Children
3-7 Children
Age (Years)
≤ 34
> 34
Monthly Income (US$)
≤ 22.8
> 22.8
Education Level
Never been to School
Partial Primary
Primary
Partial Secondary
Secondary
Occupation
Peasant
House wife
Petty trade
Employed
Marital Status
Not in Union
In Union

Parameter Estimate (se)

OR

95% CI

P-Value

Reference
0.3056 (0.2976)

Reference
1.357

Reference
[0.758-2.433]

Reference
0.3045

Reference
-0.1980 (0.2222)

Reference
0.820

Reference
[0.531-1.268]

Reference
0.3729

Reference
-0.5524 (0.2656)

Reference
0.576

Reference
[0.342-0.969]

Reference
0.0376

Reference
0.2772 (0.2791)

Reference
1.319

Reference
[0.764-2.280]

Reference
0.3206

Reference
1.0549 (0.4111)
0.8138 (0.3247)
-0.1680 (0.6165)
-0.1252 (0.6125)

Reference
2.872
2.256
0.845
0.882

Reference
[1.283-6.427]
[1.194-4.264]
[0.253-2.830]
[0.266-2.931]

Reference
0.0103
0.0122
0.7852
0.8381

Reference
0.1445 (0.3929)
0.0577 (0.4086)
0.0217 (0.9043)

Reference
1.155
1.059
1.022

Reference
[0.535-2.496]
[0.476-2.360]
[0.174-6.014]

Reference
0.7130
0.8877
0.9809

Reference
-0.3620 (0.2675)

Reference
0.696

Reference
[0.412-1.176]

Reference
0.1760

3.4. Qualitative Results
3.4.1. Crops Which Are Mostly Contaminated by Aflatoxins
With regard to the awareness issue, researcher also wanted
to explore if people are aware of the types of crops which are
highly susceptible to aflatoxin contamination. Most of the
participants who were interviewed in various areas visited
mentioned cereal crops as the most vulnerable to aflatoxin
contamination. Most of them mentioned maize, sorghum,
cassava, uwele but some of them mentioned even onions as
among the crops which are vulnerable to aflatoxin
contamination.
One participant alleged that;

.........”For these mold or fungus (aflatoxins), us who
cultivate sorghum, maize and millet (uwele) I can say
these crops are the most vulnerable to these aflatoxins and
at most times these (fungus) aflatoxins comes when these
crops are growing”-FGD male Chamwino
In another interview, another participant alleged that;
.........”Crops which are most vulnerable includes maize,
millet, sorghum and for example millet once contaminated
instead of being white in colour they become blackish, for
the case of maize once contaminated then when you peel it
you will find molds/fungi inside so these are the problems
for our crops we don’t have any other problem”-FGD
female Bahi

75

Selestin Joseph Ngoma et al.: Parents’ Practices and Barriers in Reducing Aflatoxins Contamination in
Complementary Foods for Children in Central Regions of Tanzania

3.4.2. Causes of Aflatoxins (Fungi) Found in Crops or
Grains That Are Used as Food for Adults or Your
Infants
As part of exploration of knowledge to aflatoxin
contamination, researcher wanted to see if people in the
community know the causes of these aflatoxin
contaminations. From the interviews which were conducted,
people in the community are aware of the causes and most of
them mentioned moisture as the most common cause of
aflatoxin contamination, most people explained that when
crops are either stored for a long time or when are stored not
fully dry always develop these moulds or fungus or
aflatoxins.
In one of the Focus group discussion conducted, one
respondent said;
.........”It is caused by moisture, and most cases it is caused
when the cloud is heavy with signs of rainfall... if you store
crops during such time there is high chance for the crops
to be contaminated”-FGD male and female Ikungi
Another respondent from another focus group discussion
alleged that;
..........“In most cases it is moisture that causes this fungus
to develop or when you store crops when not fully dry and
also when these crops stay in the ghala for a very long
time”-FGD male Chamwino
3.4.3. Community Actions to prevent Aflatoxins
Contamination in Complementary Foods
When asked about things which they do to prevent
aflatoxins contamination in the complementary food most
people mentioned the same kind of precautions they usually
take to prevent aflatoxins in general. People mentioned
drying of crops before taking them inside for storage, use of
medication to spray on the crops before and during storage,
taking crops outside regularly in between storage time and
storing crops in the rooms which are well ventilated and sun
rays normally gets in and out daily and easily. Some people
mentioned that, storage inside or outside depends on the type
of crop some crops they never take them inside because even
if they take them while dry they can get moisture easily so
those kind of crops are normally stored outside on the roofs
during summer.
……..”We usually buy medicine and spry to the crops
before taking them inside for storage and sometimes if we
don’t have enough money we just keep them outside for a
while and then take them back inside for storage’’- FGD
male Chamwino
Aflatoxins contamination has a very big and detrimental
effects to the life of people in the community because when
the food or crops are contaminated by these fungi the food is
no longer good for consumption neither selling so the farmer
gets double loss and this is what makes most people
motivated to prevent the aflatoxin contamination.

4. Discussion
Contamination of complementary foods by aflatoxin is a

serious public health threat that requires attention to ensure
that proper actions are taken to limit its health effects.
Although aflatoxin is a controllable risk factor in the diets,
people are still not aware about its presence and
consequences to health. In a study conducted by Ngoma et al.
[42] 82.0% of the parents were not aware of aflatoxin
contamination in complementary foods and its health effects.
Recent findings [43] also indicate that parents who are
responsible for preparation of complementary foods in the
central regions of Tanzania do not fully perceive aflatoxins as
being harmful to human and animals and their attitude
towards their control was low, in general.
The study has identified a number of issues related to
parents’ local barriers that may cause a lack of action, and the
benefits of controlling aflatoxin contamination in
complementary foods. In the current study, the respondents
who were aged above 34 years old were less likely to apply
traditional fungicides/pesticides for storing crops which is
very useful in controlling food insecurity at household level
than parents aged less or equal to 34 years old. The relatively
less number of times used to traditional fungicides/pesticides
by parents aged above 34 years old could be partially
attributed to the fact that a larger proportion of this group
also indicated attainment of no or low levels of formal
education. This finding is similar to the study done by
Ngongi, [44] in Tanzania which showed that as age of the
respondents’ increases, food insecurity at household level
also increases. These findings are also in line with those from
the study by Babatunde et al. [45] which show that
vulnerability to food insecurity increases as the age of the
household head increases. Again, the study done by Idrisa et
al. [46] has also showed that age, in relation with farming
experience has a significant influence on the decision making
process of farmers with respect to risk aversion,
implementation of improved good agricultural skills, and
other production related decisions. It was concluded that,
poor storage methods and structure and poor treatment of
food crops during storage resulted to loss of food stored due
to pest and molds/fungi could be one of factors leading to
food insecurity and safety in the study area.
Costs involved is the barrier for proper processing of
grains/nuts to reduce spoilage/aflatoxin/mould (fangasi) at
home while time consumed and reduced food quantity had
equal proportions. Parents felt that proper processing like
winnowing, washing, sorting, and dehulling of grains/nuts to
reduce aflatoxin was too costly in terms of money. It was
revealed that the families with 3-7 children were less likely to
report that time consumed in the process was the barrier
rather than the costs involved in comparison to the families
with 1-2 children. On the other hand, families with 3-7
children reported that processing of grains/nuts to reduce
aflatoxin was reducing food quantity to the family in
comparison with families of 1-2 children. Parents claimed
that washing, winnowing, sorting and dehulling of crops
might reduce food quantity to the family. Normally, the larger
the family size, the more likely the farmer is to become
successful as the household has more labour to work on the
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farm. However, this would only work if all family members
are old enough to perform the farm work, otherwise if the
household size consists of majority of young children who
cannot be used as family labour, it would not work. The
household size can influence food security at household
level. Food insecurity increases as household size increases.
Households with one or two members have the least
percentage of food insecurity as long as the members are not
elderly or small children. Households with 7 members are
more vulnerable to food insecurity compared to those with
fewer members [47]. In the present study, the big number of
children in the families and food shortage may lead them to
eat contaminated foods with mycotoxins which are harmful
to their health.
In this study, parents with partial and primary school
education were more willing to use local pesticides or
fungicides during storage of crops to control fungi/ mould
than never been to school parents. Dosman et al. [48] in
Canada reported that people with higher levels of education
are likely to be better informed, and therefore, may be more
aware of some types of risk of food additives or pesticides
residual in food than people with less education. People with
higher education levels generally demand for food safety and
security. [49] revealed that those with the highest levels of
education were more willing to pay for food safety.
Furthermore, education is very important in raising
awareness; however in the current study, no formal or
informal education were provided in the community about
aflatoxin contamination, its health effects or control in crops
used as ingredients in preparation of complementary foods.
Therefore, in this study, very few parents were using good
post-harvest practices, but majority of them were using poor
post-harvest practices hence making them eat susceptible
crops which might be contaminated with aflatoxins. These
findings are similar to the study done by [50] in Mtwara,
Tanzania, which indicated that majority of the household
respondents that is, 86.7% did not receive any extension
services (education) for the whole season. Lack of extension
services to the farmers was also reported by [51] on
agriculture development and food security in Tanzania. In
this case, it constrained access to inputs and timely advice to
stakeholders, particularly smallholder farmers and to a large
extent impedes progress in the intensification of agriculture.

the burden of food borne diseases, reduce poverty and
contribute to the achievement of the Sustainable
Development Goals. Therefore, the government should help
in the management of mycotoxins and provision of food
security for the community. Comprehensive public awareness
efforts should be made on the food safety and prevention of
food borne diseases especially those which are caused by
fungi/aflatoxins. This study suggests that the community
members in the study areas show unsatisfactory level of good
agricultural practices. However, further studies need to be
conducted to assess the burden of aflatoxicosis in this
community and also the common storage practices, as well as
chemicals involved. Thus, it is important that the people
continue to be educated on good agricultural practices,
awareness and health behaviours with respect to food safety.
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