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Abstract
Entomophagy presents the most viable and sustainable meat alternative to feed the ever-increasing world population as insects
are highly nutritious. However, the potential of edible insects’ consumption is constrained by consumers’ fear towards novel or
unfamiliar foods (food neophobia), which tends to be higher for insects. This paper assessed the influence of food neophobia and
socio-cultural factors on the consumption and consumers’ willingness to consume three edible insects in Uganda (the long-
horned grasshoppers, the flying African termites and the wingless red termites). Data were collected from 310 edible insects’
consumers from two culturally different regions in Uganda. Results show that culture and familiarity with edible insects are
important determinants of edible insects’ consumption. Consumers with high levels of food neophobia were less likely to
consume edible insects that were unfamiliar to them. Much as the population exhibited high levels of food neophobia, neophobia
was not a significant predictor of future edible insect consumption. In addition, personal characteristics like education and age
influenced both the level of food neophobia and consumption of insects. Therefore, consumption of edible insect should be
promoted, keeping in mind specific cultural contexts and familiarity of specific edible insects among potential consumers.
Improving knowledge of consumers about edible insects and their nutritional benefits could also lower their levels of food
neophobia and improve willingness to consume insects.
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Introduction

As the world population increases, there is need for food pro-
duction to keep pace with the increasing demand for food
(United Nations 2017). However, sustainable food production
remains a challenge as agricultural land becomes more scarce
(Van Huis et al. 2013). Of particular interest is the increasing
demand and consumption of meat due to the increase in in-
comes, urbanization and diet diversification, both in develop-
ing and developed countries (Tilman and Clark 2014).
Livestock production poses the greatest risk to the environ-
ment as it accounts for over 18% of all greenhouse gas emis-
sions, in addition to requiring a lot of space and feeds (Clune
et al. 2017; Steinfeld et al. 2006; Van Huis et al. 2013).
Consequently, there is need to look at animal meat alternatives
as a way of securing healthy consumption and ensuring sus-
tainable production (Vanhonacker et al. 2013).

Insect consumption (entomophagy) has been fronted as a
good alternative to animal meat. Entomophagy offers many
advantages to animal meat consumption. First, insects have
high feed-conversion efficiency compared to livestock
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(Collavo et al. 2005; Van Huis et al. 2013). Second, they
require limited space for production and thus, pose a lower
environmental effect compared to livestock production
(Lombardi et al. 2019; Smetana et al. 2015). Third, insects
grow faster and are highly prolific, multiplying in large num-
bers in short time periods (Coleman 2016; Kelemu et al. 2015;
Rumpold and Schlüter 2013). Forth, insects have considerable
nutritive values, being comparatively rich in protein, minerals,
fatty acids and vitamins (Coleman 2016; Kinyuru et al. 2013;
Roos and Van Huis 2017; Rumpold and Schlüter 2013).

Despite the spread in entomophagy in many countries and
cultures, many consumers are still afraid to consume insects or
insect-based foods. For communities that do not traditionally
consume insects, they consider entomophagy a backward and
rural practice by people of low socio-economic class (Palmieri
et al. 2019; Van Huis et al. 2013). However, for insect eating
communities, the type of edible insects consumed usually vary
from one community to another. As such, consumers tend to
be familiar with and hence eat an edible insect they are accus-
tomed to, and refrain from consuming the unfamiliar species.
This fear for edible insects amongst insect eating communities
is apparent in the fact that while most edible insects are avail-
able in all communities, what is classified as “edible” varies
from one community to another.

Consumer reluctance and unwillingness to consume edible
insects is one of the biggest barriers to the integration of edible
insects as food and feeds (Palmieri et al. 2019). Previous stud-
ies have indicated that consumers’ reluctance to try unfamiliar
foods (food neophobia), is a key determinant of their rejection
of novel foods like edible insects (Fenko et al. 2015;
Hartmann et al. 2015; Sogari et al. 2019). For instance, La
Barbera et al. (2018) and Mancini et al. (2019) showed that
both insect food disgust and food neophobia were strong de-
terminants of intention to consume insect-based products. In
addition, Lombardi et al. (2019) revealed that food neophobia
and attitude negatively affected willingness to pay for edible
insects. Aversion and neophobia towards edible insects may
vary across population (Verbeke 2015), even within countries
where insects are traditionally consumed, because the insects
considered as edible vary from one culture to another. Fischer
and Steenbekkers (2018) found significant differences in will-
ingness to consume different insect species, implying that
general neophobia and attitude towards eating of insects,
should not be the only consideration when investigating will-
ingness to consume specific insects.

While literature on edible insects is rich with information
on their nutritional composition and environmental benefits
(Fombong et al. 2017; Kinyuru et al. 2013; Köhler et al.
2020; Rumpold and Schlüter 2013), there are still relatively
few studies on consumer fear and consumption of edible in-
sects and edible insect based foods, especially in the context of
African consumers. Recent studies have made some attempts
to understand the drivers of willingness to consume insects

and insect-based food products but literature is still limited
and inconclusive on the topic. In addition, most consumer-
focused studies have been carried out amongst edible insect
consumers in high income countries which are not traditional
edible insect consumers such as Italy, Belgium, and Germany
(Gere et al. 2017; Hartmann et al. 2015; La Barbera et al.
2018; Lombardi et al. 2019; Megido et al. 2016; Verbeke
2015). As such, very few studies currently exist on consumer
fear and acceptance of edible insects in traditional insect con-
suming communities in low income countries (Alemu et al.
2017b; Ebenebe et al. 2017; Pambo et al. 2018).

Additionally, the dynamics of consumer fear and consump-
tion of edible insects may differ between developing and de-
veloped countries (Raheem et al. 2019). These differences
could arise due to variation in food choices and differences
in culture. These differences are apparent in the available lim-
ited literature which show a positive preference and percep-
tion towards insect and insect-based foods in developing
countries than in developed countries (Hartmann et al. 2015;
Raheem et al. 2019). For instance, Alemu et al. (2017a) and
Homann et al. (2017) reported positive preferences for cricket-
based flour and biscuits amongst Kenyan adult consumers and
school children, respectively; while Verbeke (2015) showed
that only about one out of five (19.3%) of Belgian meat con-
sumers were ready to adopt insects as food. Further, according
to Schouteten et al. (2016), insect-based burgers obtained a
lower overall liking compared to meat based burgers among
Belgian participants.

The current study therefore aimed to assess the influence of
food neophobia and socio-cultural factors on the consumption
and consumers’ willingness to consume edible insects. By
focusing on three most commonly consumed edible insects
inUganda; the long-horned grasshoppers (Ruspolia differens),
the flying African termites (Macrotermes bellicosus), and the
red wingless termites (Macrotermes spp), the study makes
three key contributions to edible insect consumption literature.
First, it assesses the contribution of consumer personal attri-
butes (e.g. level of food neophobia) to consumption and will-
ingness to consume edible insects; second, it investigates the
effect of cultural differences on the consumption of edible
insects; and third, it compares factors that determine consump-
tion of the three most common edible insect species in
Uganda.

Materials and methods

Study setting

The study was conducted in two districts of Wakiso (Central
Uganda) and Adjumani (Northern Uganda). Entomophagy is
an important part of culture in Uganda and provides signifi-
cant nutritional and economic benefits to rural communities
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(Odongo et al. 2018). The most commonly consumed edible
insects in Uganda include; termites (Macrotermes spp) and
grasshoppers (Ruspolia differens) (Mbabazi 2012; Okia et al.
2017; Raheem et al. 2019). Macrotermes bellicosus, com-
monly called white ants (the winged form that swarm from
termite mounts) is the most common species of edible termites
in Uganda. The ants are a delicacy in many communities
especially in Northern Uganda where they are prepared and
consumed in various forms including roasting, boiling, drying
and pounding into paste that is mixed with peanut butter or
sesame paste. The red wingless termites are currently con-
sumed by only a small proportion of people across Uganda.
The long horned grasshoppers, locally known in Uganda as
nsenene (Ruspolia differens), are also consumed inmany parts
of the country, albeit it being more common in central Uganda
(Agea et al. 2008; Okia et al. 2017). Culturally, the consump-
tion of R. differens is usually associated with the Bantu ethnic
group where it derives its common name, nsenene. However,
there is a recent spread in consumption to other regions that
did not traditionally consume the R.differens, including
Northern Uganda. Even though the two termite species and
the long horned grasshoppers, are the most commonly con-
sumed insects in Uganda, others insect species such as
crickets, cricket larvae, bee larvae, and locusts are also con-
sumed in the country .

Sampling design

A multistage sampling approach was employed in this study.
The study districts were purposively selected based on the
relative abundance and consumption of edible insects under
investigation. The R.differens is more abundant and predom-
inantly consumed in the central region of Uganda. On the
other hand, consumption of termites is predominant in
Northern Uganda. From each district, two sub-counties were
randomly selected from the list of sub-counties. The selection
of study villages from the sub-counties was also randomly
carried out. Finally, participating households were selected
systematically from the list of households in the villages by
considering every fifth household on the list. Therefore, a total
of 310 households were surveyed in the two districts. Only
one adult (18 years and above) was interviewed per
household.

Data collection

A structured household questionnaire was used to collect data.
The questionnaire was pre-tested both in Gulu (Northern
Uganda) and Kampala (Central Uganda) districts and later
administered through face to face interviews in the local lan-
guages of the two selected districts by trained research assis-
tants. The interviewers were trained in a central location (Gulu
University) and met to discuss the pre-tested questionnaire

before conducting the interviews in the respective study loca-
tions. The research assistants and field supervisors met daily
to check the completed questionnaires. Before starting the
interview, the research assistants introduced themselves, wel-
comed the participants and introduced to them the objectives
of the study. The respondents then gave their consent after the
consent information was read to them. Data were collected on
participants demographic information (e.g. age, gender, edu-
cation, occupation), food neophobia, familiarity with and will-
ingness to consume edible insects.

Consumer fear for consume novel food products like edible
insects can be studied using the food neophobia scale (FNS)
(Kallas et al. 2019; Pliner and Hobden 1992). The partici-
pants’ expressions of food neophobia was assessed using the
10-statements food neophobia scale (FNS) (Pliner and
Hobden 1992) as shown in Table 1. Participants answered
each of the FNS questions on a 5-point Likert scale (1 =
strongly disagree, 5 = strongly agree). Some studies have ap-
plied a 7-point Likert scale in responding to FNS questions
(Mustonen et al. 2012; Olabi et al. 2009) while others used a
5-point scale (Barrena and Sánchez 2013; Gere et al. 2017). A
lower preference rating scale like 5-point scale has been found
easier and relatively quicker to use, compared to higher scales
like 7-point and 9-point scales (Damsbo-Svendsen et al. 2017;
Preston and Colman 2000), justifying our preference for the
former in the current study.

Questions on familiarity with and willingness to consume
the three edible insects under study were framed based on pre-
vious studies (Olabi et al. 2009; Verneau et al. 2014).
Participants were first asked how familiar each of the insects
was to them. They could respond to this question by selecting
one of the five responses; (1) “I don’t know the insect”, (2) “I
know but I have never tasted it”, (3) “I have tasted but I did not
like it”, (4) “I occasionally eat it or its products” and (5) “I
regularly eat the insect or its products”. Those who had not
eaten the insects were asked if they would consider eating them
in future, and could respond with a yes or no. The food famil-
iarity scale is a valuable tool as it can be easily converted into
consumption behaviour, depending on the level of familiarity
with a particular food (Verneau et al. 2014). In the current
study, the first two responses (I don’t know the insect and I
know but I have never tasted it) were re-coded to represent
one variable (not consumed/tasted the edible insect at the time
of the study) and the last three responses were re-coded into
previously consumed the edible insect. This approach has been
used in a similar research work by Olabi et al. (2009).

Statistical analysis

As food neophobia is a negative feeling towards novel foods,
responses to positively framed questions of the FNS were re-
versed during analysis. The score of the food neophobia for each
participant was calculated by taking the sum of the scores of 10
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FNS questions and could range from 10 to 50. Cronbach’s alpha
was used to test for the internal consistency of the FNS and
maximum likelihood factor analysis method with Varimax rota-
tion was applied to verify if the FNS items were unidimensional
or if they would load on multiple factors. Further, Pearson’s
correlation was applied to assess the relationship between food
neophobia and continuous variables like age and household size.
Univariate statistics were the basis to test the variation of food
neophobia with categorical variables, while accounting for the
assumptions of normality and homoscedasticity. All explanatory
variables were assessed for multi-collinearity based on the
Variance Inflation Factor (VIF), and all were below 10 so none
was found to violet this assumption. Hence all were included in
the models evaluated.

The insect familiarity question was transformed into a con-
sumption variable, classifying participants into a group that con-
sumed and the one that did not consume each of the insects under
investigation. Thereby, given the nature of the outcome variable
i.e. dichotomous, binary logistic regression analysis was applied
to identify determinants (i.e. neophobia and socio-economic fac-
tors) that are independently associated with consumption for each
of the three insects. The two explanatory variables that were not
originally of dichotomous nature were transformed in to dummy
variables for easy interpretation aswell as to reduce the number of
empty cells. Thereby, for marital status, the married category was
compared with single, widowed and divorced as one group. For

education, no education and primary level categories were com-
bined against secondary and higher education. However, for oc-
cupation the four original categories (i.e. unemployed, self-
employed, civil servant and pensioner were transformed and re-
duced to three categories (i.e. unemployed, self-employed and
employed), with the employed category combining civil servant
and pensioner. Statistical significance was assumed at p < 0.05
and all determinants were in the end included in the final models
regardless of their performance in univariate comparisons.

Given that only a small proportion of participants had con-
sumed the red wingless termites, the same analysis was further
applied to predict future consumption of red termites among
the non-consumers at the time of the study. For R. differens
and flying termites (macrotermes belicosus), future consump-
tion was not predicted since majority of participants reported
to have consumed them. For all models, results are presented
and reported in form of odd-ratios to facilitate interpretation of
obtained coefficients.

Results

Characteristics of edible insect consumers

The description of study sample is presented in Table 1, along
with the proportions that had consumed each of the three

Table 1 Variation in socio-demographic characteristics of study samples (n = 310), segregated by their insect consumption statuses

Consumed long-horned grasshoppers (counts(%) Consumed white ants Consumed red termites

Yes No Sig. Yes No Sig. Yes No Sig.

Location

Northern Uganda 142 (53.6%) 18 (40.0%) 0.092 148 (64.3%) 12 (15.0%) 0.000* 8 (23.5%) 152 (55.1%) 0.001*
Central Uganda 123 (46.4%) 27 (60.0%) 82 (53.7%) 62 (85.0%) 26 (76.5%) 124 (44.9%)

Gender

Male 113 (42.6%) 19 (42.2%) 0.958 99 (43.0%) 33 (41.3%) 0.780 11 (32.4%) 121 (43.8%) 0.201
Female 152 (57.4%) 26 (57.8%) 113 (57.0%) 47 (58.8%) 23 (67.6%) 155 (56.2%)

Age 34.7 ± 12.7 40.7 ± 16.5 0.024* 35.2 ± 13.7 36.7 ± 12.7 0.389 36.7 ± 11.4 35.4 ± 13.7 0.613

HH size 5.9 ± 2.9 5.9 ± 3.2 0.823 6.0 ± 2.8 5.6 ± 3.3 0.328 4.9 ± 2.4 6.0 ± 3.0 0.045*

Marital Status

Not married 73 (27.5%) 9 (20.0%) 0.289 60 (26.1%) 22 (27.5%) 0.805 8 (23.5%) 74 (26.8%) 0.682
Married 192 (72.5%) 36 (80.0%) 170 (73.9%) 58 (72.5%) 26 (76.5%) 202 (73.2%)

Education

Primary & lower 106 (40.0%) 15 (33.3%) 0.397 84 (36.5%) 37 (46.3%) 0.124 18 (52.9%) 103 (37.3%) 0.078
Secondary & higher 159 (60.0%) 30 (66.7%) 146 (63.5%) 43 (53.8%) 16 (47.1%) 173 (62.7%)

Occupation

Unemployed 97 (36.6%) 18 (40.0%) 0.451 85 (37.0%) 30 (37.5%) 0.300 10 (29.4%) 105 (38.0%) 0.203
Self-employed 130 (49.1%) 18 (40.0%) 106 (46.1%) 42 (52.5%) 21 (61.8%) 127 (46.0%)

Employed 38 (14.3%) 9 (20.0%) 39 (17.0%) 8 (10.0%) 3 (8.8%) 44 (15.9%)

Food Neophobia 34.1 ± 8.6 34.8 ± 9.2 0.639 33.1 ± 8.8 37.4 ± 7.9 0.000* 37.0 ± 6.9 33.8 ± 8.9 0.019*

Note: The numbers presented are total counts, and their respective percentages in brackets
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edible insects studied. There was no significant variation in
the consumption of the long-horned grasshoppers in the two
study regions while there was a significant variation in the
consumption of the two species of termites (white ants and
red termites) across the regions. Further there was a significant
variation in the ages of consumers and non-consumers of the
long-horned grasshoppers, with consumers tending to be
younger (34.7 ± 12.7 years) compared to the non-consumers
(40.7 ± 16.5 years). Age did not significantly vary among the
consumers and non-consumers of the two species of termites.
Marital status (with majority being married), education (ma-
jority with at least a secondary level education) and occupa-
tion (with majority self-employed in private businesses and
farms), did not significantly vary among consumers and
non-consumers of the three edible insects studied. Majority
of the respondents resided in households with more than 5
persons and the household size varied significantly only
among the consumers and non-consumers of red termites
but not the other two insect species. Finally, the level of food
neophobia was high irrespective of previous reported con-
sumption of the insects studied. The detailed description of
the study sample can be seen in Table 1.

The food neophobia scores

The responses to the different statements of the FNS are pre-
sented in Table 2. The Cronbach’s alpha score of 0.78 indicate
a good reliability of the FNS statements. However, the 10 FNS
items were not unidimensional for our study sample as the
items loaded on three factors. Items 5 and 10 which are related
to the reluctance to try ethnic foods loaded on factor 3 while
items 4 and 6 loaded on factor 2, depicting the reluctance to try
new foods. The rest of the items loaded on factor 1 and seem
to be related to consumers’ lack of trust in unfamiliar (novel)

foods (Table 2). Lack of unidimensional FNS have been re-
ported in previous studies (Choe and Cho 2011; Hartmann
et al. 2015; Olabi et al. 2009) conducted in different cultural
contexts. A study in Kenya applied 6 of the 10 items of the
FNS, modified to suit the cultural situation in Kenya (Alemu
et al. 2017b) and also did not achieve a unidimensional scale.
We opted for the original 10 item FNS as many studies have
already applied the original scale in different cultural settings
which would enable some comparison with our results. In
addition, our study acted as a validation for the original FNS
in a Ugandan setting as there are limited studies in Africa that
have investigated the relationship between food neophobia
and consumption of novel foods using the original 10-item
FNS.

The mean score to the questions of the FNS on a scale of 1–
5 was high (34.19 out of 50) suggesting that consumers tended
to agree with the statements, indicating a high likelihood of
being food neophobic (high level of fear for novel foods). Out
of the 310 respondents, 174 of them (56.1%) had FNS scores
greater than the mean score of 34.19 and 136 (43.9%) present-
ed FNS scores lower than the mean. Thereby, more than half
of our study participants can be classified as being more food
neophobic based on the FNS scores above the mean.

Relationship between food neophobia and socio-
cultural characteristics

Results in Table 3 show that consumers from Northern Uganda
generally had a significantly higher level of food neophobia
compared to those from the central region, while female con-
sumers had a higher food neophobia than their male counter-
parts. We also observed a significant positive relationship be-
tween food neophobia and age of participants, showing that
food neophobia increased with age. Furthermore, there was a

Table 2 Description of food
neophobia scale item mean and
standard deviation and Varimax
rotated factor matrix values

Item Mean SD Factor 1 Factor 2 Factor 3

1 I am constantly sampling new and
different foods (R)

3.63 1.508 0.524 0.276 0.106

2 I don’t trust new foods 3.94 1.415 0.733 0.255 -0.031

3 If I don’t know what is in a food, I will not try it 4.02 1.411 0.635 0.210 -0.049

4 I like foods from different countries (R) 2.89 1.602 0.254 0.673 -0.035

5 Ethnic food looks weird to me 2.28 1.589 -0.120 -0.009 0.992

6 At dinner parties, I will try new food (R) 2.95 1.566 0.181 0.626 0.068

7 I am afraid to eat things I have never had before 4.08 1.384 0.659 0.113 0.069

8 I am very particular about the foods I will eat 3.85 1.396 0.682 0.163 -0.059

9 I will eat almost anything (R) 4.12 1.356 0.592 0.217 0.001

10 I like to try new ethnic restaurants (R) 2.73 1.513 0.273 0.291 0.306

Reliability (Cronbach’s alpha)

Mean score of FNS

0.78

34.19

8.72

*(R): items are reverse-coded; Loadings that are highest on one of the three factors are bolded
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significant variation in food neophobia among the different
categories of occupation and education, with notable higher
levels of neophobia among those with lower levels of education
as well as unemployed participants. Food neophobia did not
vary significantly between the married and unmarried respon-
dents and had no significant association with household size
(Table 3).

Further, Fig. 1 shows the variation in the food neophobia
scores of consumers and non-consumers of the three edible
insects in the two study locations. Participants from Northern
Uganda showed high level of food neophobia irrespective of
being consumers or non-consumers of the edible insects. This
is contrary to the participants from central Uganda, where
non-consumers of grasshoppers and white ants were more
food neophobic compared to consumers of the same.
However, this trend was reversed for consumers and non-
consumers of red termites in the central region (Fig. 1).

Effect of food neophobia and socio-cultural factors on
edible insect consumption

Table 4 presents results from the logistic regression of the
influence of socio-cultural factors and food neophobia on con-
sumption of the three edible insects. There was a significant
effect of location on the consumption of all the three edible

insects, with the consumption of the long-horned grasshop-
pers and white ants beingmore likely in Northern compared to
Central Uganda. Age had a significant positive effect on con-
sumption of only the long-horned grasshoppers. Education
also had a significant effect on consumption of only long-
horned grasshoppers with participants having secondary and
higher-level education, less likely to consume the insect com-
pared to those with lower levels of education. Food neophobia
had a significant effect on consumption of the two-termite
species but not on consumption of long-horned grasshoppers.
Thereby, participants with higher scores of food neophobia
are almost 10% less likely to consume white ants.
Surprisingly, the opposite was true with high neophobic par-
ticipants exhibiting a higher likelihood to consume red
termites.

Given that only a small proportion of participants had con-
sumed red termites (Table 1), we further analysed the factors
that could predict future consumption (willingness to con-
sume) of red termites amongst non-consumers. The results
presented in Table 4, shows that only location significantly
predicts willingness to consume red termites at 5% level of
significance. Thereby, participants from Central Uganda were
60% less likely to consume red termites in future, compared to
those from the Northern region. The effect of food neophobia
on future consumption of red termites was only significant at
10% and with an odds ratio of 0.96, showing that those with
higher neophobia are less likely to consume the red termites in
future.

Discussions

The aim of this study was to evaluate the effects of socio-
cultural factors and food neophobia on consumption and will-
ingness to consume edible insects. The study population gen-
erally had high levels of food neophobia. This result is in
agreement with a previous study in which Ugandan con-
sumers were shown to exhibit high levels of neophobia to-
wards foods produced by novel technologies (De Steur et al.
2016). Education and age were the significant personal char-
acteristics that influenced the level of food neophobia amongst
consumers. Consumers with higher levels of education had
lower levels of food neophobia than the uneducated con-
sumers, while older consumers tended to be more neophobic
than younger ones. A similar trend of significance of educa-
tion on food neophobia has been reported in previous studies
(Mustonen et al. 2012; Vidigal et al. 2015). The observed
influence of education on food neophobia can be explained
by the conservativeness and food cultural embeddedness that
exist amongst most Ugandan consumers.While educated con-
sumers get exposed as they move out of their cultural settings
in search of employment opportunities, uneducated con-
sumers tend to remain embedded in their cultural settings

Table 3 Relationships between level of food neophobia and population
parameters(n = 310)

Food neophobia score

Parameter Mean/
correlation

SD p-
value

Location

Northern Uganda 35.9 6.5 0.000*

Central Uganda 32.4 10.3

Gender

Male 32.8 9.1 0.012*

Female 35.3 8.3

Age 0.15 0.007*

HH size 0.11 0.064

Marital Status

Not married 32.8 8.1 0.082

Married 34.7 8.8

Education

Primary & lower 38.0 7.3 0.000*

Secondary & higher 31.8 8.7

Occupation

Unemployed 36.6 7.7 0.000*

Self-employed 34.0 9.1

Employed 28.7 7.5
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and hence cultural foods. As a result, educated consumers
may often get exposed to and try new foods hence the low
level of food neophobia. On the other hand, uneducated

consumers, who remain living and embedded in their cultural
setting, and hence food, are more likely to be averse to
unfamiliar/new foods. Consequently, new/foreign foods to

Table 4 Logistic regression on the effect of food neophobia and socio-cultural factors on consumption (grasshopper and white ants) and future
consumption (red termites) of insects

Variables Model 1: Grasshoppers Model 2: White Ants Model 3: Red Termites

OR CI Sig. OR CI Sig. OR CI Sig.

Location

Northern Uganda (Ref) 1 1 1

Central Uganda 0.48 0.23–1.01 0.052* 0.42 0.02–0.10 0.000* 0.40 0.16–0.95 0.039*

Gender

Male (ref) 1 1 1

Female 1.08 0.53–2.21 0.826 1.50 0.76-3.00 0.246 0.75 0.36–1.56 0.444

Age 0.96 0.94–0.99 0.008* 1.01 0.98–1.14 0.523 0.99 0.95–1.02 0.468

HH size 1.00 0.88–1.13 0.963 0.92 0.81–1.03 0.149 1.11 0.99–1.25 0.073

Marital Status

Not married (ref) 1 1 1

Married 0.88 0.35–2.19 0.782 1.00 0.45–2.24 0.993 0.48 0.20–1.16 0.104

Education

Primary & lower (ref) 1 1 1

Secondary & higher 0.34 0.13–0.87 0.024* 1.27 0.57–2.83 0.559 0.717 0.28–1.81 0.481

Occupation

Unemployed (ref) 1 1 1

Self-employed 1.62 0.73–3.60 0.237 1.10 0.54–2.26 0.797 0.96 0.42–2.18 0.914

Employed 1.08 0.35–3.34 0.897 0.44 0.14–1.37 0.154 1.55 0.53–4.56 0.425

Food neophobia 0.98 0.94–1.02 0.226 0.90 0.86–0.94 0.000* 0.96 0.91–1.01 0.083

CI: confidence interval; OR: olds ratio; Models 1 and 2 analyse current consumption while model 3 predicts future consumption of edible insects;

*shows significant effect of the explanatory variable on the consumption or willingness to consume insects

Collinearity: Location (1.20), Gender (1.15), Age (1.51), HH size (1.18), Marital status (1.35), Education (1.64), Occupation (1.30) & Food neophobia
(1.24)
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which they are unfamiliar tend to be perceived negatively.
Thus, to reduce the level of neophobia towards novel foods
like edible insects, it might be necessary to increase the level
of knowledge of consumers about the nutritional and health
benefits of such edible insects’ consumption. The high food
neophobia amongst older consumers can be explained by the
fact that older consumers tend to be risk averse, and hence less
interested and cautious in trying out new foods. They would
prefer to stick with foods that are familiar to them, which to
them are safer (Vidigal et al. 2015). On the other hand, youn-
ger consumers tend to be more adventurous, trying out novel
foods, hence the low level of food neophobia.

We find that consumers’ level of food neophobia, location,
and age influenced their consumption of edible insects.
Consumers with high levels of food neophobia were less like-
ly to consume edible insects that were not consumed in their
region, hence not familiar or new to them. In the study of
Sogari et al. (2019), participants with high levels of food
neophobia were also less likely to consume insect products.
A similar result was found in the study of La Barbera et al.
(2018). In the current study, consumers in central Uganda
were more neophobic towards termites than to grasshoppers.
Although consumption of edible insects is widespread in
Uganda, the type of edible insects consumed varies between
the different regions and cultures. For instance, the Bantu
ethnic group, who occupies the central region of Uganda pre-
dominantly consumes grasshoppers (Agea et al. 2008), while
the Nilotics (who occupy the northern region) majorly con-
sumes termites and their alates (Akullo et al. 2017). The study
of Akullo et al. (2017), conducted in Lango sub-region of
Northern Uganda showed that over 90% of the participants
consumed white ants, a finding that compares well with re-
sults from the current study. This observation could explain
the observed effect of location on consumption of insects and
justifies the influence of culture and familiarity on edible in-
sect consumption.

The importance of familiarity is further underpinned by the
observation that food neophobia did not affect the consump-
tion of long-horned grasshoppers across the regions, but af-
fected the consumption of termites. Although grasshoppers
are not a traditional edible insect in northern Uganda, con-
sumers did not show high neophobia towards it. This can be
attributed to the wide spread, and hence consumption of grass-
hoppers throughout Uganda (Agea et al. 2008; Okia et al.
2017). In fact, it is currently common to get roasted or deep
fried grasshoppers being sold in northern Uganda (Odongo
et al. 2018). However, the same cannot be said of termites,
whose consumption remains confined to particular regions
and cultures. This observation suggests that improving aware-
ness and hence familiarity could improve consumers’ accep-
tance and eventual consumption of edible insects to break
regional and cultural boundaries. A study comparing percep-
tions of consumers in Korea and Ethiopia on consumption of

insects advanced history and familiarity with insects as the
major reasons for the observed differences among consumers
from the two countries (Ghosh et al. 2020), further indicating
the importance of familiarity on consumers’ consumption of
insects.

The influence of culture and familiarity is further rein-
forced when looking at the potential future consumption
for the red termites. While, the probability of future con-
sumption amongst central Ugandan consumers was low,
northern consumers exhibited high probability of future
consumption. Consumption of red termites in northern
Uganda is not a new phenomenon to consumers, as con-
sumption has been reported in previous study (Akullo et al.
2017). Only that, red termites are consumed during periods
of food scarcity as a hunger coping strategy, since they are
not seasonal and can be easily harvested from anthills. This
makes it easy for northern Ugandan consumers to imagine
the possibility of consuming it in the future. To the con-
trary, central Uganda consumers are not familiar with red
termite consumption and as such it is difficult for them to
imagine consuming it in the future. It is also important to
note that the red termites are actually a wingless form of
the winged termites (white ants), reportedly consumed to a
greater extent in northern Uganda. This observation also
suggests that previous experience in consumption of an
edible insect has an effect on determining future consump-
tion (Megido et al. 2016). This has implications on the
future of insect-based foods products as consumers will
most likely consume products based on specific insects or
related species they consume or have consumed in the past.
The role of familiarity on consumption of edible insects
has important implications for the development and pro-
motion of edible insects and insect based products.
Development and promotional efforts should be context
specific, targeting culturally acceptable edible insects
while at the same time navigating possibilities to penetrate
market segments perceived as unaccepting to a particular
edible insect.

Additionally, we observe that personal factors including
education and age were significant indicators of consumption
of edible insects. These personal variations have been reported
in past studies to influence edible insect consumption among
African consumers (Alemu et al. 2017b; Anankware et al.
2017; Pambo et al. 2018). Generally, younger people are often
more willing to try new foods compared to the older ones
(Lombardi et al. 2019), which is why our analysis showed that
the older people were less likely to consume the long-horned
grasshoppers. The result that shows that people with higher
level of education were less likely to consume the long-horned
grasshoppers is somewhat surprising, as we have shown that
the educated consumers were less food neophobic compared
to less educated participants. This could be related to other
food preference issues, not assessed in the current study.
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Conclusions

This study shows that present and future edible insect consump-
tion is influenced by culture and food neophobia. While
neophobia influenced current consumption, we observed that
future edible insects’ consumptions can be influenced by culture
and familiarity. We find evidence of variations in edible insects’
consumption and willingness to consume between the study re-
gions and culture. While the long-horned grasshoppers were ac-
cepted and consumed in both regions, the two termite species
were mainly preferred in Northern and not in Central Uganda.
The major reasons for the observed variations in edible insect
consumption can be attributed to cultural differences and hence
familiarity with particular edible insects. However, personal fac-
tors such as level of education, and age also influenced edible
insect’s consumption preference. Regarding food neophobia, we
find that neophobic consumers were less likely to consume edi-
ble insects which are not familiar to them. On the other hand,
food neophobia was not a significant predictor of future con-
sumption of edible insects, suggesting that familiarity, other than
neophobia is what may affect future edible insect consumption.

Results from this study suggests that promotion of edible
insect consumption should be based on familiarity of con-
sumers with specific edible insects, and culture which depends
on the location of the consumers. In addition, personal char-
acteristics of consumers have to be considered. Considering
the three edible insects studied, consumption seemmore likely
among young, educated and less food neophobic consumers.

For policy makers, promoting edible insects’ consumption
will require focusing on awareness creation and advocacy
targeting specific cultures. This is because culture and famil-
iarity are important parameters in consumers’ decision to con-
sume edible insects. Given the nascent recognition of insects
as alternative sources of cheap protein for healthy diets, our
study represents a basis for future push and introduction of this
food-based nutrition strategy in Uganda and similar contexts.
Results of this study can therefore be used to develop plans
and strategies for promotion of insect-based products in
Uganda and other developing countries. To this effect, future
research that amplifies the role or contribution of edible in-
sects to diets should be promoted so as to influence nutritional
policy and practices.

Much as this paper highlights the influence of
neophobia and culture on the consumption of insects in
Uganda, the study only focused on the consumption of
three edible insect species in two cultural settings.
Consequently, application of the findings should be done
with caution beyond these contexts. Future studies could
therefore look at understanding the influence of culture
and food neophobia in other contexts and cultures to
corroborates our findings. Such studies could also be
done in communities that traditionally consume edible
insects in Africa.
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