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INTRODUCTION 

It is predicted that meat consumption will increase by 

76% by the year 2050 [1] when the global human 

population will be about 9 billion [2]. Consumption of 

meat contributes largely to food-related deforestation 

[3] resulting in the rise of greenhouse emissions [4]. It 

is based on these evidence that Food and Agriculture 

Organization (FAO) encourages the consumption of 

edible insects especially in European countries where 

the practice is not popular. Other than the West, 

consumption of edible insects is widely accepted in 

many countries of the world [5] and is expected to 

increase by 47% between 2019 and 2026 [6]. Insects as 

micro-livestock [7] have seen an increased attention 

recently [2,8,9,10] and are being predicted to play a 

major role in the food supply systems in the years to 

come [10]. They are the most abundant species among 

all the animal species on earth [11] and provide a better 

sustainable animal protein source as their production 

demand for water [12], feed [13] and space [14] is less. 

They also generate less greenhouse gas emissions [15, 

16] and waste [14] and contribute significantly to 

national and global food security [17]. 

FAO reported that eating insects promotes health, 

sustenance of the ecosystem and provides social and 

economic significance [2]. More than 1,900 insect 

species have been identified for consumption [2, 18, 

19] by 3,071 ethnic groups in the world [20]. Insects 

that are frequently eaten worldwide include beetles, 

caterpillars, wasps, grasshoppers, ants, locusts, crickets, 

cicadas, leafhoppers, planthoppers, scale insects, flies, 

termites, dragonflies and true bugs [2, 21, 22]. However, 

little recognition of entomophagy is reported in the 

United States and some European countries due to 

perceived social norms [23].  

Research shows that insect food plays a major role in 

the nutrition of many people in Asia, Africa and Latin 

America [24, 25]. About 250 species of insects are 

consumed in sub-Sahara Africa [14]. According to the 

report from Thailand [26], about one billion people in 

the world are malnourished and 98% of them are from 

Africa and Asia [27]. It is reported that insect-based 

foods are richer in proteins [24, 25, 28], mono and 

polyunsaturated fatty acids [29] and provide better 

alternative protein than livestock [30]. However, 

accepting insects as food source is often shrouded with 

insect neophobia [31]. Many individuals express 

discomfort during the initial consumption stage [32, 

33]. Therefore, education [34] and familiarity of eating 

insects [35] are important for acceptance of 

entomophagy.  Recent studies indicate that people 

accept insects as food because their consumption is 

positively correlated to friendly environment [36, 37, 

38], food sustainability [36], higher nutrients 

composition [36] and health reasons [37]. In Africa, 

insects are widely consumed among many cultures. 

About 85% of the people in the Central African 

Republic [39], 91% in Botswana [14] and 70% in The 

Democratic Republic of Congo [40] eat insects as food. 

Policy makers, research scientists and International 

Organizations such as the United Nations started 

promoting diversification of food sources to curtail the 

difficulties of food production arising from climate 

change. Entomophagy was one of the main 

considerations [2]. 

In Ghana the demand for meat as protein source has 

significantly increased in recent years. About 90% of 

meat protein is imported and this practice makes meat 
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consumption unsustainable [41]. Insects food provides 

sustainable protein source for humans and animals [14, 

42]. The Upper West Region is one of the smallest 

regions in Ghana with poor food security. As a result, 

many Non-governmental Organizations have 

concentrated projects whose scopes are on sustainable 

food production to ameliorate the nutrition situation. So 

far, no support on entomophagy is available, 

presumably because of lack of adequate information on 

insects consumption. Nine edible insects have been 

identified recently and eight of these are eaten in the 

Upper West region [43]. However, the studies 

concentrated on only two communities (Wa as urban 

and Yaala as rural) with two hundred respondents 

sampled from both communities. To look for 

alternative, relatively cheap and readily available 

sources of protein, we conducted a wider survey to 

identify the types of insects eaten, determine the factors 

that influence entomophagy and identify negative 

impressions toward entomophagy. 

 

MATERIALS AND METHODS 

Study location 

The study was carried out in the Upper West region of 

Ghana. The region has eleven administrative districts 

located at the northwestern corner of Ghana with 

latitude 9.8°- 11.0° North and longitude 1.6°- 3.0° West. 

It is bounded by Burkina Faso to the North and West, 

to the East by Upper East and Northern Regions and to 

the South by Northern Region. The population size is 

868,479 representing 2.8% of the national population 

[44]. The main languages are Dagaare, Waali and 

Sissala with each language having several dialects.  

Fifty-two communities across eleven districts in the 

Upper West Region were visited to administer 

questionnaire (Fig. 1). The communities visited 

included Mangu, Kambali, Zinpene, Sombo, Bamahu, 

Semii, Piisi, Nako,  Kunfaabiala, SDD UBIDS, 

Kpongpaala, Konta, Zongo, Dondoli, Water Village, 

Teegberi (Wa Municipality), Duori, Jirapa and 

kunkyene-kpong (Jirapa Municipality), Kokoligue, 

Gozir, Gozir New Town (Nandom Municiaplity), Tumu 

College, Stadium, Mossi Zongo, Zumbugu (Sissala 

East), Sorbele, Fielmuo old market, Fielmuo new 

market (Sissala West), Lawra market (Lawra 

Municipality), McCoy College, Loho, Kaleo 

(Nandowli/Kaleo district), Daffiamah Zongo, Mission 

Area (Daffiamah-Bussie-Issa), Dorimon, Bieli, Naayiri, 

Buka, Tanina, Poyentanga, Maasi, Kuse, Bienye (Wa 

West), Chaggou, Bulenga (Wa East), Karni, Lambussie, 

Piina, Chebogo, Koro, Bognuo (Lambussie district). 
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Fig. 1. District map of Upper West Region showing interview locations. The 

study location is shaded on the map of Ghana and enlarged on the left pane. 
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Sample size calculation 

The sample frame included all people of Upper West 

Region aged eighteen years and above (18+ years).  

The calculation was based on the 2010 population and 

housing census of Ghana where 361,009 people of 

Upper West region were aged above eighteen years. 

The sample size was calculated using the Slovin’s 

formula which was recently used by Anankware JP, et 

al [43] as stated below. 

n = N/1+N(a2) 

Where; 

n = sample size, N = sample frame, 1 = constant, a2 = 

margin of error 

N = 361009, a = 0.03 (3% margin of error). 

Therefore; n = 361009/1+361009(0.032) = 1,108 

respondents 

 

Data collection procedures 

A cross-sectional survey was purposively conducted 

using a semi-structured questionnaire designed using 

KoboToolbox collect software and was self-

administered. During the face-to-face (FTF) interview, 

the communities were randomly selected in each 

district by simple ballot method. Names of 

communities and seasonality of insects were given by 

key informants and with the help of Google map. The 

respondents were natives of the Upper West region and 

non-natives who have settled permanently, raised 

families and could speak one or more of the native 

languages in the region. The questionnaire 

administration and direct observation of insects in the 

field lasted from February to July, 2021. Insects in 

season were directly observed in the field and photos 

taken by the researchers. Only five insects could be 

seen and observed in the field during the study. 

Information on their demographic characteristics, types 

of insects and factors influencing their consumption 

was collected. A total of 802 respondents answered the 

questionnaire representing 72% of the sample size. The 

researchers could not get the required sample size 

because we could not get to all the communities in the 

rainy season and some of the people were unwilling to 

answer the questionnaire. During the FTF interview, 

questions were translated to the main local languages 

(Dagaare, Sissali and Waali) for respondents who could 

not speak or write English Language. Responses were 

then entered into the questionnaire in English language 

for data processing. 

 

Statistical analysis 

The data was exported to Microsoft Excel 2013, 

merged and cleaned to 743 valid respondents. It was 

then coded and analyzed using Statistical Package for 

Social Sciences (SPSS) version 16.0 for Windows. 

Both descriptive and inferential statistics were 

performed to describe the characteristics of the sample 

and make predictions, respectively. Microsoft Excel 

2013 was used to generate graphs. 

 

RESULTS 

Demographic characteristics of respondents 

Respondents in this study were analyzed based on their 

socio-economic characteristics such as age, home 

district, religion, marital status, number of dependents, 

education, primary occupation and ethnicity (Table 1). 

The mean age 35.81 years with standard deviation of 

4.39. Eighty three percent (83%) of respondents were 

below the age of 60. Majority of the respondents were 
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from the Wa municipal (21.8%), the capital town of the 

Upper West Region while the least number of 

respondents were from Daffiamah-Bussie-Issah (2.3%). 

In terms of religion, christians were the majority (59%). 

Most respondents were married (60.7%). About 72% of 

respondents had less than five dependents while 78% 

had formal education from basic to tertiary level. The 

primary occupation for most respondents (30.7%). 

Majority of the respondents were Dagaaba (67%) while 

other minor ethnic settlers such as Fulani, Frafra and 

Kasena altogether constituted 1.5%. 

 

Variable Respondents Percent 

(%) 

 

 

Age Group 

(Years) 

20’s 10.9 

30’s 33.5 

40’s 24.5 

50’s 13.9 

60’s 8.8 

70’s 8.4 

M(SD) 35.81 (14.39) - 

 

 

 

Home District 

Wa East 8.6 

Sissala West  7.7 

Sissala East 5.2 

Wa West 20.2 

Nandowli-kaleo 7.7 

Lambussie 5.5 

Nandom Municipal 11.0 

Jirapa Municipal 4.0 

Lawra Municipal 6.0 

Dafiamah-Bussie-

Issah 

2.3 

Wa Municipal 21.8 

Religion 

Christianity 59.3 

Muslim 38.0 

Traditional 2.7 

Marital status 

Single 34.7 

Married 60.7 

Separated 1.1 

Divorced 0.3 

Widowed 3.2 

Dependents 

<5 71.8 

5 - 10 22.5 

>10 5.7 

Educational 

Qualification 

None 22.3 

Basic Education 27.3 

Senior High School 

Tertiary Education 

19.9 

30.5 

Occupation 

Farmer 30.7 

Educator 11.1 

Researcher 1.8 

Student 19.7 

Unemployed 15.3 

Self employed 10.2 

Other 11.2 

Ethnicity 

Dagaaba 66.5 

Sissala 6.4 

Waala 23.8 

Moshi 1.8 

Fulani 1.0 

Frafra 0.4 

Kasena 0.1 

M(SD)=mean age and standard deviation 

 

Table 1. Demographic characteristics of 

respondents (n = 783) 
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Acceptance of insects as food and the gender that is 

more involved in insect collection in the Upper West 

Region of Ghana 

Figure 2 shows the acceptance of insects as food as well 

as the gender that is more involved in collecting insects 

by people in the Upper West Region of Ghana. About 

83% of the respondents accepted insects as food while 

about 54% of total respondents being men were more 

involved in insect collection. 

 

 

 

 

 

  

Fig. 2: Acceptance of insects as food and the gender that is more involved in insect collection in 

the Upper West Region of Ghana. 
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Factors influencing consumption of insects 

I eat insects due to hunger 4.71 2.09 

Table 2 shows the factors that influenced acceptance of 

entomophagy on a Seven-point Likert scale from 1 = 

strongly agree to 7 = strongly disagree in the Upper West 

Region of Ghana. The means and standard deviations 

were calculated for the variables measured. Theses 

variables with means (M) and standard deviations (SD) 

included ‘it is convenient eating insects’ (M=2.53; 

SD=1.52), ‘insect foods are natural’ (M=1.74; SD=0.68), 

‘my culture accepts edible insects’ (M=2.01; SD=0.97), ‘I 

have experience of eating insects’ (M=1.99; SD=1.23), 

‘nutrients are higher in insect foods’ (M=2.73; SD=1.62), 

‘insect foods are medicinal’ (M=2.28; SD=1.38), ‘it is 

pleasurable eating insects food’ (M=2.66; SD=1.60) 

which are lower than the overall mean of 2.99; SD = 1.63. 

Variables such as ‘insect foods make the environment 

safer (M=3.71; SD=1.94), ‘it is easier collecting insects 

(M=4.13; SD=2.07) and ‘I eat insects due to hunger’ 

(M=4.71; SD=2.09) had their means greater than the 

overall mean. 

 

 

 

 

 

  

Factor Mean SD 

Insect foods are natural 1.74 0.68 

I have experience of eating 

insects 

1.99 1.23 

My culture accepts edible 

insects 

2.01 0.97 

Insect foods are medicinal 2.28 1.38 

It is convenient eating insects 2.53 1.52 

It is pleasurable eating insects 2.66 1.60 

Nutrients are higher in insect 

foods 

2.73 1.62 

Insect foods make the 

environment safer 

3.71 1.94 

It is easier collecting insects 4.13 2.07 

I eat insects due to hunger 4.71 2.09 

Table 2. Factors influencing consumption of 

insects (n = 652) 

Note: Overall mean (M) = 2.99 and overall 

Standard deviation (SD) = 1.63; 1 = strongly 

agree; 2 = agree; 3 = slightly agree; 4 = neutral; 

5 = slightly disagree; 6 = disagree; 7 = strongly 

disagree 
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Negative impressions for eating insects as 

food 

Table 3 shows the negative impressions that consumers 

complained of as being made by those who did not 

accept insects as food. Majority of the respondents 

(57.7%) did not complain of any negative impressions 

from their colleagues for consuming insects. Some 

respondents had more than one negative impressions 

(53.1%). Some of the negative impressions include 

‘insect food is strange to eat’ (17.4%), ‘insect food is 

for the poor’ (10.2%), ‘insect food is poisonous’ (8.9%), 

‘I fear to eat insect food’ (6.2%), ‘I will have low public 

image for eating insect food’ (3.0%) and ‘my culture 

does not accept insects as food’ (1.6%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Negative impressions 

from non- consuming 

colleagues 

Frequency Percent 

(%) 

No 376 57.7 

Yes 276 42.3 

Reasons for Yes  

(multiple responses n = 

305) 

  

Insect food is strange to 

eat 

52 17.4 

Insect food is for the poor 31 10.2 

Insect food is poisonous 27 8.9 

I fear to eat insect food 19 6.2 

I will have low public 

image for eating insect 

food 

9 3.0 

Cultural barrier 5 1.6 

More than one negative 

impressions 

162 53.1 

 

  

Table 3. Reasons for negative impressions for 

consuming insects based on 276 responses 
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Types of insects/arachnids eaten by respondents 

Table 4 show the types of insects that are consumed by 

the respondents. In this study, six edible insects and one 

arachnid have been identified including the bee larvae. 

Bee larvae were the most consumed (59.2%) in this 

study. The next most consumed insect was the shea tree 

caterpillars (42.0%) followed by cattle ticks (34.8%) 

which are arachnids and termites (26.7%). Palm weevil 

was the least consumed insect (0.3%). Plate 1 shows 

some of the insects and arachnid eaten by respondents. 

 

Insect/Arachnid  Frequency  Percent  

Bee larvae (a) 386 59.2 

Shea tree 

caterpillars (b) 

274 42.0 

Cattle ticks / 

arachnid (c) 

227 34.8 

Termites (d)   174 26.7 

Crickets (e) 16 2.5 

Locust (f) 12 1.8 

Palm weevil 

larvae (g) 

2 0.3 

Multiple responses (n = 1,091). Photos (a) to (g) are 

shown in Fig. 3. 

 

 

 

 

 

 

 

 

 

 

 

Labels a to g correspond to the labels in Table 4. 

Source: Field photos taken by researchers (caterpillars, 

cattle ticks, termites, crickets and locust), 2021; photo 

of bee larvae is by bugsfeed.com 

(https://www.mapotic.com/worlds-scariest-

foods/111997-grilled-bee-honeycomb-with-larvae, 

accessed on 25th October, 2022); photo of palm weevil 

larvae is by Anankware JP, et al, [43]. 

 

Preferred form of preparing and eating insects (n = 

652) 

Figure 4 illustrates the preferred form of preparing and 

eating insects by respondents. Majority (39.9%) of 

respondents preferred roasted insects, followed by raw 

Table 4. Types of insects/arachnids eaten by 

respondents based on 652 responses 

a b 

c d 

e f 

g 

Plate 1. Some edible insects and arachnid eaten 

in the Upper West Region of Ghana 
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insects (26.2%). About 16% of the respondents 

preferred whole boiled insects followed by whole fried 

(11.8%) and using insects as ingredients in soup (7.8%). 

The least preferred form of preparing and eating insects 

is to use it in pastries (3.2%). 

 

 

Socio-economic variables influencing whether 

people eat insects or not 

Table 5 shows the results of binary logit regression 

model with the estimated logistic regression estimates 

(β), standard errors (S.E.), Wald values and 

significance levels (ρ). Socio-economic predictors such 

as number of dependents, educational level, primary 

occupation, marital status, religion and ethnicity were 

not significant determinants of insects consumption at 

(p <0.05). They were therefore removed from the set of 

predictors. There was 83.3% correct prediction and 

Nagelkerke R2 was 18.0%. The Hosmer and 

Lemeshow Test value (0.112) was not significant and 

thus suggesting a good model fit for the data. 

 

 

 

 

Variable  B S.E. Wald Sig. Exp

(B) 

Age of 

respondents 

(continuous) 

-0.069 0.010 46.864 

<0.

001 

0.9

33 

Gender of 

respondents 

-0.966 0.204 22.510 

<0.

001 

0.3

81 

Constant  

1.157 0.328 12.474 

<0.

001 

3.1

80 

Goodness of fit statistics: 

-2log likelihood ratio = 618.731; Hosmer and 

Lemeshow Test = 0.112 

% Correct predictions = 83.3%; Nagelkerke R2 

=18.0% 

 

Recommending insect food to other people 

Figure 5 shows how likely insect consumers would 

recommend insect food to other people on a ranking 

scale where 0 = not likely at all and 10 = extremely 

likely. About 52% of the respondents above point-five 

on the scale would very likely recommend insect food 

to other people. 

 

 

Fig. 4. Preferred form of preparing and eating 

insects 

Fig. 4. Preferred form of preparing and eating 

insects 

Fig. 5. Recommending insect food to other people 
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DISCUSSION 

The results of this study have useful information on 

entomophagy and alternative protein supply for the 

Ghanaian people. The age group was generally young 

with majority of them below the age of 60 years which 

is the retiring age for Civil Service and Public Service 

workers in Ghana. This finding on age group agrees 

with a report of insects’ consumers in Ghana [43]. 

Majority of the respondents were from the Wa 

municipal which is the capital town of the Upper West 

Region while the least number of respondents were 

from Daffiamah-Bussie-Issah which is the youngest 

district in the region. Christians were the majority 

which is consistent with the 2020 population census of 

Ghana [44]. Most respondents were married and 

majority of respondents had less than five dependents. 

Greater number of respondents had formal education 

from basic to tertiary level. Similar results on education 

have been found on insects’ consumers in Ghana [43]. 

The primary occupation for most respondents was 

farming which is contrary to the findings by 

Anankware JP, et al [43]. In this study, majority of the 

respondents were Dagaaba while Fulani, Frafra and 

Kasena constituted minor ethnic settlers. 

 

Acceptance of insects as food and the gender that is 

more involved in insect collection in the Upper West 

Region of Ghana were graphed in Figure 2. The result 

shows that insects could easily be promoted as an 

alternative protein source. The respondents indicated 

that men were more involved in the collection of insects 

than women. This may be due to the inclusion of bee 

larvae which is harvested mainly by men. 

 

Analyses on the means of ‘it is convenient eating 

insects’, ‘insect foods are natural’, ‘my culture accepts 

edible insects’, ‘I have experience of eating insects’, 

‘nutrients are higher in insect foods’, ‘insect foods are 

medicinal’, and ‘it is pleasurable eating insects food’ on 

the Seven-Point Likert revealed lower means values 

than the overall mean value and therefore were the 

influential factors for the consumption of insects. 

Majority of respondents agreed that insect food is 

natural and therefore would eat it if available which 

corroborates a previous study [45]. Many naturalists 

agree that insects eat leaves and grasses and therefore 

are non-poisonous [46, 47]. This assertion is wrongly 

perceived since evidence of pesticides residues, 

bacterial and fungal contamination have been reported 

[46]. All the same, consumers will accept and patronize 

insect foods when they perceive naturalness in them 

[45,48]. Entomophagy has been a long traditional 

practice in Africa, Asia and Central America [14]. 

However, insect consumption has not been culturally 

accepted in many European countries [45, 49, 50, 51, 

52]. In this study, culture plays a vital role for the 

acceptance of insects as food. Paoletti MG [53] and 

Choo J [54] reported that entomophagy is mainly 

practiced by the indigenous tribes in Africa, parts of 

Asia and the Americas. A study by on the purpose of 

insect husbandry or insect harvesting [43] on the 

purpose of insect husbandry or insect harvesting 

showed that many Ghanaians would practice insect 

husbandry or harvest them mainly for protein because 

it is culturally accepted as food. Familiarity of eating 

insects is a factor for acceptance of consumption [52, 

55]. Thus, people who have had experience of eating 

insects are more likely to accept them as food, which 
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corroborates the findings of this study. There is 

enormous literature on the nutritional content of insect 

food. Studies show that insects contain higher nutrients 

composition [2, 36, 39, 56, 57, 58, 59] and health 

benefits [14, 37]. Insect consumers in Brazil and 

Colombia have revealed that insects have some 

medicinal properties apart from consuming them as 

food [60]. In Ghana, a similar reason has been reported 

by Anankware JP, et al [43]. Insects like locust, crickets 

and grasshoppers have been found to contain medicinal 

compounds such as sterol which can help eliminate bad 

fat and cancers in humans [61]. Although some studies 

have shown that entomophagy is associated with 

friendly environment [11, 15, 36, 37, 58, 63, 64] and 

hunger or starvation [69], such findings are contrary to 

the results of the current study. Also, respondents did 

not agree that collection of insects is easy. This may be 

due to the small size of insects requiring a lot of time to 

gather or harvest them. This finding agrees with that of 

Gahukar RT [46] who found that the small size of 

insects makes it difficult to collect and process. 

 

The study was also analyzed to determine negative 

impressions for eating insect foods among respondents. 

Though majority according to the result did not receive 

negative impressions for consuming insects, about 43% 

of respondents had some negative impressions for 

consuming insects. Some of the negative impressions 

include ‘insect food is strange to eat’, ‘insect food is for 

the poor’, ‘insect food is poisonous’, ‘I fear to eat insect 

food’, ‘I will have low public image for eating insect 

food’ and ‘my culture does not accept insects as food’. 

Also, about 53% of the respondents had more than one 

negative impressions for consuming insect foods. 

Insect neophobia (the fear of eating insects) has been 

reported in several studies [38]. As stated by Deroy O 

et al, [70], acceptability of insects as food is largely 

based on perceptions. Therefore, one way of 

encouraging acceptability of entomophagy is to reduce 

the individual negative attitudes toward insect 

consumption [71]. 

 

According to the several reports [2, 21, 22], insects that 

are frequently eaten worldwide include beetles, 

caterpillars, wasps, grasshoppers, ants, locusts, crickets, 

cicadas, leafhoppers, planthoppers, scale insects, flies, 

termites, dragonflies and true bugs. Nine edible insects 

(beetle larvae, termite, grasshopper, shea tree 

caterpillar, palm weevil larva, ground cricket, house 

cricket, field cricket and locust) have been identified 

recently in Ghana and all except beetle larvae can be 

found in the Upper West Region [43]. Bee larvae were 

not considered as insects in their study. The large 

consumption of bee larvae (honey brood) maybe due to 

the enormous nutritional and medicinal properties in 

honey and honey brood which is corroborated by 

several studies. Honey brood contains several minerals, 

essential amino acids and the B-vitamins [72]. The 

medicinal properties of bee products include stress 

reduction, reduction of body weakness, improvement 

of sleep [73] and the ability to function as an antiemetic 

[74]. The minimal consumption of palm weevil in this 

study is at variance with a study by Anankware [43] 

who found that the most consumed insects among 

Ghanaians is the palm weevil. This may be due to 

limited geographical distribution for this insect since it 

inhabits the palm tree mostly found in the southern 

parts of Ghana. 
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The result in Figure 4 shows that eating insects raw is 

the second most preferred form of preparing and eating 

insects. The preference for the raw insects may be due 

to the inclusion of honey brood which is always eaten 

raw. The least preferred form of preparing and eating 

insects is to use it in pastries. Boiled, fried, raw and 

roasted insects are usually fully visible after 

preparation and serving. Tan HSG et al, [75] showed 

three different ways of serving insects. These included 

serving whole insects (fully visible), mixing with other 

food (partially visible) and used as ingredients in food 

(invisible). The result of this study corroborates that of 

Kennedy OP [76] who posited that majority of people 

who eat insects prefer them whole. The finding 

however opposes those of two reports [45, 77] which 

showed that many consumers would prefer insects as 

mixed ingredients to partially or visibly served insects. 

 

The result of the binary estimation shows that the log 

odd of younger people eating insects is lower than older 

people. This result supports the findings of Dupont J 

[78] who posited that older people are more willing to 

accept insect-based food than younger people. This 

finding contradicts the results of Tan HSG [75] and 

Verbeke W [79] who observed that young people are 

more inquisitive to try new food such as insects than 

older people. Female was coded as the reference 

variable for gender and the result shows that males eat 

more insects than females. Based on the log odd ratios, 

the chance of males accepting insects as food was 

61.9% compared to their female counterparts. This 

finding contradicts Muhammad R [80] who found that 

females were less insect neophobic and easily accept 

them as food than males. The result however supports 

the finding of the findings of Orkusz et al [81] 

indicating that the chance of men accepting insects in 

the diet was 92.0% than females. 

 

The ten-point ranking scale for how likely respondents 

would recommend insect food to other people generally 

suggest that majority of respondents were very likely to 

tell other people to consume insects as food. 

 

CONCLUSION 

Entomophagy is a traditional dietary practice among all 

the ethnic groups in the Upper West Region. Six insects 

and one arachnid were identified as food sources in the 

region. Many factors influenced the consumption of 

insects in the region. The major factors were 

convenience of eating insects, the naturalness of insects, 

cultural acceptability, experience of eating insects, 

nutrients quality, medicinal characteristics of insects 

and the pleasure enjoyed from eating insects. Despite 

the fact that entomophagy is a traditional dietary 

practice in the region, consumers still receive negative 

impressions from non-consumers. The findings of this 

study provide useful information for governments, 

researchers and Non-governmental Organizations who 

are interested in nutrients diversity projects in the 

Upper West Region. 

 

Limitation of the study 

The study used a non-probabilistic sampling method 

which makes it difficult to generalize the results. Also, 

the study was limited by lack of studies on edible 

insects in North-western Ghana apart from Anankware 

JP [43] who also limited their study to only two 
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communities. 
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Appendix: QUESTIONNAIRE 

 

Title: An exploration study of entomophagy in 

North-Western Ghana for alternative and 

sustainable protein supply 

The researchers kindly request that you complete this 

questionnaire regarding the types of insects you eat, 

factors that influence your consumption for edible 

insects and negative impressions for consuming insects. 

The data provided will be held confidential by the 

researchers. Your responses will be used for academic 

purposes only. This survey will take you less than ten 

minutes to answer. 

Sincerely, 

Titus S.S. Dery 

0207452002 / 0246856786 

 

SECTION A 

Personal details of respondents (please tick where 

appropriate). 

A. Demographics of respondents 

1. Gender 1=Male  

2=Female  

2. Age…………………………………. 

3. Ethnicity……………………………. 

4. Home district in Upper West 

Region…………………………… 

5. Religion 1=Christianity 

  2=Muslim 

  3=Traditional 

  4=other (specify)  

 

6. Marital status 1=single  

2=married

 3=separated

 4=divorced

 5=widowed 

 

7. Number of 

dependents………………………….. 

8. Level of education  

  1=none  

2=basic  

3=senior high 

 4=tertiary 

How best would you describe your occupation 

   1=farmer  

   2=educator 

   3=researcher 

   4=unemployed 

   5=student 

   6=self employed 
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B. Insect consumption experience 

9. Do you eat any kind of edible insects 

such as termites, bees larvae, caterpillar, 

cow ticks etc.? 

1 = yes  

2 = no 

10. What best describes your preferred form 

of eating insects 

1=Whole boiled  

2=mixed with flour products 

3=as an ingredient in soup  

4=raw 

5=whole fried 

6=whole roasted 

 

C. Factors influencing entomophagy 

On a 7 point Likert scale, what best describes 

your adoption of insects as food 

1=strongly agree 

2=agree     3=slightly 

agree 4=neutral     

5=slightly disagree 

6=disagree  

7=strongly disagree 

1 2 3 4 5 6 7 

1.  I accept insects food 

because it has higher 

nutrients 

       

2. I accept insect foods 

because some are 

medicinal 

       

3. I accept insects food 

because they are natural 

food 

       

4. I good experience of 

eating insect food 

       

5. I eat insects food        

because my culture eats 

it 

6. I eat insects food 

because it has a 

pleasant taste 

       

7. I eat insect food 

because of hunger due 

to poverty 

       

8. I eat insect food 

because it is easier to 

collect 

       

9. I eat insect food 

because it is convenient  

       

10. I eat insects food 

because it makes the 

environment safer 

       

 

1. Which gender is more involved in the 

collection of insects in your community?

 1=women 2=men 

2. Do you have negative impressions from 

people for you eating insects? 

 1=yes  2=no 

3. What are the reasons for the negative 

impressions from people in question 13? 

1=insect food is for the poor

 2=insects food is strange to eat

 3=insect food is poisonous  

4=I will have low public image

 5=cultural barrier  

6=I fear to eat insect food 

4. List the kinds of insects you 

consume…………………………………

……… 

On a scale of 0 to 10, how likely is it that you would 

recommend insects food to a friend or colleague, where 
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0 is "Not at all likely" and 10 is "Very likely"? 

0=Not 

at all 

likely 

1 2 3 4 5 6 7 8 9 10= 

Very 

likely 

         

Thank you very much for your time 

 

REFERENCES 

1. Alexandratos N, Bruinsma J. World 

agriculture towards 2030/2050: The 2012 

revision. Rome, FAO, 2012; ESA Working 

paper No. 12-03.  

2. Food and Agriculture Organization of the 

United Nations: Insects for food and feed; 

2012. Corporate Document Repository, Food 

and Agriculture Organization of United 

Nations, Rome. 

3. Erb KH, Lauk K, Kastner T, Mayer A, Theurl 

MC, Haberl H. Exploring the biophysical 

option space for feeding the world without 

deforestation, Nature Communications. 

2016;7:11382. 

https://doi.org/10.1038/ncomms11382 

4. Ranganathan J, Waite R. Sustainable diets 

and what you need to know [internet]. 2016 

[cited 2021 July 16]. Available from: 

www.wri.org/blog/2016/04/sustainable-diets-

what-you-need-know-12-charts 

5. Mason JB, Rchard B, Sarah LB, et al. 

Fostering strategies to expand the 

consumption of edible insects: the value of a 

tripartite coalition between academia, 

industry, and government. Curr Dev Nutr. 

2018; 15:2(8): nzy056.  doi: 

10.1093/cdn/nzy056 

6. Ahuja K, Mamtani K. Edible Insects Market 

size to exceed $1.5 bn by 2026. Global 

Market Insights Inc. [internet]. 2021 [cited 

2021 October 4]. Available from: 

www.gminsights.com/pressrelease/edible-

insects-market 

7. Hardouin J. Insect breeding for economic or 

nutritive uses -Minilivestock and B.E.D.I.M., 

Notes fauniques de Gembloux. 2003; 50:15-

25. 

8. Premalatha M, Abbasi T, Abbasi T, Abbasi 

SA. Energy-efficient food production to 

reduce global warming and eco-degradation: 

The use of edible insects. Renewable and 

Sustainable Energy Rev. 2011; 15:4357-4360. 

https://doi.org/10.1016/j.rser.2011.07.115 

9. Chae J, Kurokawa K, So Y, et al. 

Purification, and characterization of tenecin 

4, a new anti-gramnegativebacterial peptide, 

from the beetle Tenebrio molitor. Dev Comp 

Immunol. 2012; 36(3):540-6. 

https://doi.org/10.1016/j.dci.2011.09.010 

10. Van Huis A, Dunkel FV. Edible insects: a 

neglected and promising food source. In 

Nadathur SR, Wanasundara JPD, Scanlin L. 

editors. Sustainable protein sources. Elsevier 

Inc., Amsterdam, The Netherlands. 2017. p. 

341-355. https://doi.org/10.1016/b978-0-12-

802778-3.00021-4 

11. Van Huis A. Potential of Insects as Food and 

Feed in Assuring Food Security. Annual 

Review of Entomology. 2013; 58, 563-583. 

https://doi.org/10.1038/ncomms11382
http://www.wri.org/blog/2016/04/sustainable-diets-what-you-need-know-12-charts
http://www.wri.org/blog/2016/04/sustainable-diets-what-you-need-know-12-charts
http://www.gminsights.com/pressrelease/edible-insects-market
http://www.gminsights.com/pressrelease/edible-insects-market
https://doi.org/10.1016/j.rser.2011.07.115
https://doi.org/10.1016/j.dci.2011.09.010
https://doi.org/10.1016/b978-0-12-802778-3.00021-4
https://doi.org/10.1016/b978-0-12-802778-3.00021-4


JICHA (Japan International Child Health Association) Journal                                          Vol.9 No.1 2022 

 

― 18 ― 

12. Miglietta PP, De Leo F, Ruberti M, Massari 

S. Mealworms for food: A water footprint 

perspective, Water. 2015;7(11):6190–203. 

https://doi.org/10.3390/w7116190 

13. Collavo A, Glew RH, Huang YS, Chuang LT, 

Bosse R, Paoletti MG. House cricket small-

scale farming. In: M. G. Paoletti editors. 

Ecological Implications of Minilivestock: 

Potential of Insects, Rodents, Frogs and 

Snails, New Hampshire: Science Publishers. 

2005; P. 519–44. 

https://doi.org/10.1201/9781482294439-33  

14. Van Huis A, Van Itterbeeck J, Klunder H, 

Mertens E, Halloran A, Muir G, Vantomme 

P. Edible Insects: Future Prospects for Food 

and Feed Security; Food and Agriculture 

Organization of the United Nations (FAO): 

Rome, Italy; (FAO). 2013; pp.60-4; FAO 

Forestry paper No. 171 

15. Oonincx DG, van Itterbeeck J, Heetkamp MJ, 

van den Brand H, van Loon JJ, van Huis A. 

An exploration on greenhouse gas and 

ammonia production by insect species 

suitable for animal or human consumption. 

PLoS One. 2010; 5(12); e14445. 

https://doi.org/10.1371/journal.pone.0014445 

16. Yates-Doerr E. ‘The world in a box? Food 

Security, Edible Insects, and “One World, 

One Health” collaboration. Social Science & 

Medicine. 2015; 129:106–12. 

https://doi.org/10.1016/j.socscimed.2014.06.0

20  

17. FAO, IFAD, UNICEF, WFP, WHO. The 

State of Food Security and Nutrition in the 

World. 2021. Transforming food systems for 

food security, improved nutrition and 

affordable healthy diets for all. Rome, FAO. 

2021. https://doi.org /10.4060/cb4474en 

18. Halloran A, Flore R, Vantomme P, Roos N. 

Edible insects in sustainable food systems. 

London, United Kingdom: Springer. 2018; 

147-159. https://doi.org/10.1007/978-3-319-

74011-9  

19. Kim TK, Yong HI, Kim YBH, Kim W, Choi 

YS. Edible insects as a protein source: a 

review of public perception, processing 

technology, and research trends. Food Sci. 

Anim. Resour. 2019; 39:521–540. 

https://doi.org/10.5851/kosfa.2019.e53 

20. Ramos-Elorduy J. Anthropo-entomophagy: 

Cultures, evolution and sustainability. 

Entomol. Res. 2009; 39(5); 271–288. 

https://doi.org/10.1111/j.1748-

5967.2009.00238.x.  

21. Van Huis A. Edible insects are the future? 

Proceedings of the Nutrition Society. 

2016;75(3); 294–305. 

https://doi.org/10.1017/S0029665116000069 

22. Olarewaju TO, Orumwense LA, Oke OS, 

Idowu AB, Adeboye TE. Assessment of 

knowledge on functional values of edible 

insects in peri urban communities of Ijebu 

Ode Local Government Area, Ogun State 

Nigeria. Agro-Science. 2020;19(4):1-5.4. 

https://doi.org/10.4314/as.v19i4.1  

23. Jensen NH, Lieberoth A. We will eat 

disgusting foods together— evidence of the 

normative basis of Western entomophagy-

https://doi.org/10.3390/w7116190
https://doi.org/10.1371/journal.pone.0014445
https://doi.org/10.5851/kosfa.2019.e53


JICHA (Japan International Child Health Association) Journal                                          Vol.9 No.1 2022 

 

― 19 ― 

disgust from an insect tasting. Food Qual. 

Prefer. 2019; 72:109–115. 

https://doi.org/10.1016/j.foodqual.2018.08.01

2  

24. Banjo AD, Lawal OA, Songonuga E.A. The 

nutritional value of fourteen species of edible 

insects in southwestern Nigeria. Afr. J. 

Biotechnol. 2006, 5, 298–301. 

25. Durst PB, Johnson DV, Leslie RN, Shono K. 

Edible Forest insects: Humans bites back. In 

Proceedings of the Workshop on Asia-Pacific 

Resources and Their Potential for 

Development, Chiang Mai, Thailand. 2008; 

19–21 

26. Durst PB, Johnson DV, Robin NL, Kenichi S. 

Forest insects as food: humans bite back. 

Food and Agriculture Organization of the 

United Nations Regional Office for Asia and 

the Pacific Bangkok, Thailand. 2010. 

https://doi.org/10.1007/s10841-010-9357-4   

27. Lavalette M. Les insectes: une nouvelle 

source en proteins pour l’alimentation 

humaine. France: Thèse de doctorat, 

Université de Lorraine. 2013; 88. 

28. Payne CLR, Scarborough P, Rayner M, 

Nonaka K. Are edible insects more or less 

‘healthy’ than commonly consumed meats? A 

comparison using two nutrient profiling 

models developed to combat over-and 

undernutrition. Eur. J. Clin. Nutr. 2016; 70, 

285–291. 

29. Zielinska E, Baraniak B, Karas M, 

Rybczynska K, Jakubczyk A. Selected 

species of edible insects as a source of 

nutrient composition. Food Res. Int. 2015; 

77:460–466. 

30. Poma G, Cuykx M, Amato E, Calaprice C, 

Focant JF, Covaci A. Evaluation of hazardous 

chemicals in edible insects and insect-based 

food intended for human consumption. Food 

Chem. Toxicol. 2017; 100:70–79. 

31. Piha S, Pohjanheimo T, Anu LU, Zuzana K, 

Tobias O. The effects of consumer 

knowledge on the willingness to buy insect 

food: An exploratory cross-regional study in 

Northern and Central Europe. Food Qual. 

Prefer. 2018; 70:1–10. 

https://doi.org/10.1016/j.foodqual.2016.12.00

6   

32. La Barbera F, Amato FM, Grunert K. 

Understanding Westerners’ disgust for the 

eating of insects: the role of food neophobia 

and implicit associations. Food Qual Prefer. 

2018; 64:120–125. 

https://doi.org/10.1016/j.foodqual.2017.10.00

2   

33. Schlup Y, Brunner T. Prospects for insects as 

food in Switzerland: a tobit regression. Food 

Qual Prefer. 2018; 64:37–46. 

https://doi.org/10.1016/j.foodqual.2017.10.01

0  

34. Hunts HJ, Dunkel FV, Thienes MJ, Carnegie 

NB. Gatekeepers in the food industry: 

acceptability of edible insects. J Insects Food 

Feed. 2019; 6(3):1–14 

https://doi.org/10.3920/jiff2018.0045.  

35. Woolf E, Zhu Y, Emory K, Zhao L, Liu C. 

Willingness to consume insect-containing 

https://doi.org/10.1016/j.foodqual
https://doi.org/10.1016/j.foodqual


JICHA (Japan International Child Health Association) Journal                                          Vol.9 No.1 2022 

 

― 20 ― 

foods: a survey in the United States. LWT – 

Food Sci. Technol. 2018; 102:100–105. 

https://doi.org/10.1016/j.lwt.2018.12.010  

36. Menozzi D, Sogari G, Veneziani M, Simoni 

E. Mora C. Eating novel foods: An 

application of the theory of planned 

behaviour to predict the consumption of an 

insect-based product, Food Qual. Prefer. 

2017; 59:27–34. 

https://doi.org/10.1016/j.foodqual.2017.02.00

1 

37. Hartmann C, Ruby MB, Schmidt P, Siegrist 

M. Brave, health conscious and 

environmentally friendly: Positive 

impressions of insect food product 

consumers. Food Qual Prefer. 2018; 68:64–

71. 

https://doi.org/10.1016/j.foodqual.2018.02.00

1 

38. Mancini S, Sogari G, Menozzi D, Nuvoloni 

R, Torracca B, Moruzzo R, Paci G. Factors 

predicting the intention of eating an insect-

based product. Foods. 2018; 8(7):270. 

https://doi.org/10.3390/foods8070270 

39. N’gasse G. Contribution des chenilles/larves 

comestibles à la réduction de l’insécurité 

alimentaire en République Centrafricaine. 

Produits forestiers non ligneux, Document de 

Travail. Programme des produits forestiers 

non ligneux de la FAO, 2003. 

40. Moussa JB. Les chenilles comestibles de la 

République du Congo: Intérêt alimentaire et 

circuits de commercialisation, cas de 

Brazzaville; 2002. Rapport de Consultation. 

91-94. 

41. Kenis M, Hien K. Prospects and constraints 

for the use of insects as human food and 

animal feed in West Africa. Book of 

Abstracts of Conference on Insects to Feed 

The World, The Netherlands 14-17 May 2014  

https://doi.org/10.3920/jiff2015.x005a 

42. Anankware PJ, Obeng-Ofori D, Osekre EA. 

Neglected and underutilized insect species for 

nutrition and health. In: International 

Conference on Neglected and Underutilized 

Species for a Food-Secure Africa. Accra, 

Ghana. 2013; 27-29. 

43. Anankware JP, Osekre AO, Obeng-Ofori, 

Khamala MC. Identification and 

classification of common edible insects in 

Ghana. Int J Entomol. Research. 2016; 

1(5):33-39. 

44. Ghana Statistical Service. National Analytical 

Report. 2020 Population & Housing Census, 

published by the Government of Ghana. 

45. Lensvelt E, SteenBekkers L. Exploring 

Consumer Acceptance of Entomophagy: A 

Survey and Experiment in Australia and the 

Netherlands. Ecol Food  Nutr. 2014; 53, 

543-561. 

46. Gahukar RT. Int J Trop. Insect Science. 2011; 

31, No. 3, 129–144, 

doi:10.1017/S1742758411000257 q icipe 

2011 

47. Zhou JX. Health food derived from silkworm 

pupae approved. Food Information and 

Technology 2004; 4:64. 

https://doi.org/10.1016/j.foodqual.2017.02.001
https://doi.org/10.1016/j.foodqual.2017.02.001
https://doi.org/10.1016/j.foodqual.2018.02.001
https://doi.org/10.1016/j.foodqual.2018.02.001
https://doi.org/10.3390/foods8070270
https://doi.org/10.3920/jiff2015.x005a


JICHA (Japan International Child Health Association) Journal                                          Vol.9 No.1 2022 

 

― 21 ― 

48. Siegrist, M. Factors Influencing Public 

Acceptance of Innovative Food Technologies 

and Products. Trends in Food Science and 

Technology 2008 19(1), 603-608. 

49. Yen AL. Edible insects and other 

invertebrates in Australia: Future prospects. 

In Forest insects as food: Humans bite back 

2010. Proceedings of a workshop on Asia- 

Pacific resources and their potential for 

development, ed. P. B. Durst, D. V. Johnson, 

R. N. Leslie, and K. Shono, 65–84. Bangkok, 

Thailand: FAO Regional Office for Asia and 

the Pacific. 

50. Mlcek J, Rop O, Borkovcova M, Bednarova 

MA. Comprehensive look at the possibilities 

of edible insects as food in Europe – a review. 

Pol J Food Nutr Sci. 2014; 64 (3), 147–157 

〈http://doi.org/10.2478/v10222-012-0099-8〉. 

51. Sogari G, Vantomme P. A tavola con gli 

insetti. Mattioli, Fidenza. 2014, 1885. 

52. Tan HSG, Fischer ARH, Tinchan P, Stieger 

M, Steenbekkers LPA, van Trijp HCM. 

Insects as food: exploring cultural exposure 

and individual experience as determinants of 

acceptance. Food Qual Prefer. 2015; 42:78–

89. http://doi.org/10. 

1016/j.foodqual.2015.01.013 

53. Paoletti MG. Edible invertebrates among 

Amazonian Indians: A critical review of 

disappearing knowledge. Environment, 

Development and Sustainability. 2000; 2, n.3-

4, 195-225. 

https://doi.org/10.1201/9781482294439-21 

54. Choo J, Zent EL, Beryl BS. The Importance 

of Traditional Ecological Knowledge for 

Palm-weevil Cultivation in the Venezuelan 

Amazon. J Ethnobiol. 2009; 29(1):113–128. 

http://www.bioone.org/doi/abs/10.2993/0278- 

0771-29.1.113 

55. Fischer ARH, Frewer LJ. Consumer 

familiarity with foods and the perception of 

risks and benefits. Food Qual Prefer. 2009; 

20:576–585. 

https://doi.org/10.1016/j.foodqual.2009.06.00

8  

56. Müller A, Evans J, Payne CLR, Roberts R. 

‘Entomophagy and power’, J Insects as Food 

and Feed. 2016; 2(2):121–36; 

https://doi.org/10.3920/jiff2016.0010.    

57. Kinyuru J, Kenji G. Njoroge M. Process 

Development, Nutrition and Sensory 

Qualities of Wheat Buns Enriched with 

Edible Termites from Lake Victoria Region, 

Kenya. African Journal of Food, Agriculture, 

Nutrition and Development. 2009, 9, 1739-

50. 

58. Ruby M, Rozin P, Chan C. ‘Determinants of 

willingness to eat insects in the USA and 

India’, J Insects as Food and Feed. 2015; 1:3, 

215–25. https://doi.org/10.3920/jiff2015.0029 

59. Rumpold BA, Schluter O K. ‘Nutritional 

composition and safety aspects of edible 

insects’ Mol Nutr Food Res. 2013; 57:5, pp. 

802–23. . 

https://doi.org/10.1002/mnfr.201200735   

60. De Foliart GR. The human use of insects as a 

food resource: A bibliographic account in 

http://doi.org/10.%201016/j.foodqual.2015.01.013
http://doi.org/10.%201016/j.foodqual.2015.01.013
https://doi.org/10.1201/9781482294439-21
http://www.bioone.org/doi/abs/10.2993/0278-%200771-29.1.113
http://www.bioone.org/doi/abs/10.2993/0278-%200771-29.1.113
https://doi.org/10.3920/jiff2015.0029


JICHA (Japan International Child Health Association) Journal                                          Vol.9 No.1 2022 

 

― 22 ― 

progress. 2002. Available from: 

<http://labs.russell.wisc.edu/insectsasfood/the

-human-use-of-insects-asa-food-resource/>. 

Accessed: October 27, 2022. 

61. Chakravorty J, Ghosh S, Meyer-Rochow V. 

Comparative Surveys of Entomophagy and 

Entomotherapeutic Practices among Six 

Tribes of Eastern Arunachal Pradesh (India). 

Journal of Ethnobiology and Ethnomedicine. 

2013; 9:1-12. https://doi.org/10.1186/1746-

4269-9-50   

62. Hoek A. Will Novel Protein Foods Beat 

Meat? Consumer Acceptance of Meat 

Substitutes: A Multidisciplinary Research 

Approach. 2010; PhD Dissertation, 

Wageningen University. 

63. Chia SY, Tanga CM, van Loon JJ, Dicke M. 

Insects for sustainable animal feed: Inclusive 

business models involving smallholder 

farmers. Curr. Opin. Environ. Sustain. 2019; 

12:296–313. 

https://doi.org/10.1016/j.cosust.2019.09.003  

64. Heckmann LH, Andersen JL, Eilenberg J, 

Fynbo J, Miklos R, Jensen A, Norgaard J, 

Roos N. A case report on in valuable: Insect 

value chain in a circular bioeconomy. J. 

Insects Food Feed. 2019; 5:9–13. 

https://doi.org/10.3920/jiff2018.0009  

65. Belluco S, Losasso C, Maggioletti M, Alonzi 

CC, Paoletti, MG, Ricci A. Edible insects in a 

food safety and nutritional perspective: a 

critical review. Compr. Rev. Food Sci. Food 

Saf. 2013;12 (3):296–313. 

http://doi.org/10.1111/1541-4337 

66. Hartmann C, Shi J, Giusto A, Siegrist M. 

‘The psychology of eating insects: A cross-

cultural comparison between Germany and 

China’, Food Qual Prefer. 2015; 44, 148–56. 

67. Walia K, Kapoor A, Farber JM. Qualitative 

risk assessment of cricket 

powder to be used to treat undernutrition in 

infants and children in Cambodia, Food 

Control. 2018; 92, 169 – 182; doi: 

10.1016/j.foodcont. 2018.04.047. 

68. Césard N, Komatsu S, Iwata A. (2015). 

Processing insect abundance: trading and 

fishing of zazamushi in Central Japan 

(Nagano Prefecture, HonshūIsland). Journal 

of Ethnobiology and Ethnomedicine. 2015; 

11, 78, doi10.1186/s13002-015-0066-7 

69. Yen AL. Edible insects: traditional 

knowledge or western phobia? (Special Issue: 

Trends on the edible insects in Korea and 

abroad.). Entomol Res. 2009; 39:289–298. 

https://doi.org/10.1111/j.1748-

5967.2009.00239.x   

70. Deroy O, Reade B, Spence C. The 

insectivore’s dilemma, and how to take the 

West out of it. Food Qual Prefer. 2005; 44: 

44–55. 

https://doi.org/10.1016/j.foodqual.2015.02.00

7   

71. Martins Y, Pliner P. “Ugh! That ׳s 

disgusting!”: identification of the 

characteristics of foods underlying rejections 

based on disgust. Appetite. 2005; 46 (1), 75– 

85 

〈http://doi.org/10.1016/j.appet.2005.09.001〉. 

http://doi.org/10.1111/1541-4337


JICHA (Japan International Child Health Association) Journal                                          Vol.9 No.1 2022 

 

― 23 ― 

72. Finke MD. Nutrient Content of Insects. 

Encyclopedia of Entomology. 2005; 1563–

1575. doi:10.1007/0-306-48380-7_2920 

73. Jayasinghe DM. Diva Osu – Diva Bojun. 

Kandy, Sri Lanka: Seetha Press. 1976; 66–73. 

74. Tisera HM. Eth beheth saha Aharaya 

pilibanda upades. Colombo, Sri Lanka: 

Samajaya saha Samayika Kendra Publishers. 

2000; 15–23.  

75. Tan HSG, van den Berg E, Stieger M. The 

influence of product preparation, familiarity 

and individual traits on the consumer 

acceptance of insects as food. Food Qual 

Prefer. 2016; 52, 222–231. 

76. Kennedy OP, Julius JO, Robert M, John NK. 

Consumer Acceptance of Edible Insects for 

Non-Meat Protein in Western Kenya. Paper 

Prepared for Presentation at the 5th African 

Association of Agricultural Economists 

(AAAE) Conference at the United Nations 

Conference Center, Addis Ababa-Ethiopia: 

September 23-26, 2016. 

77. Looy H, Dunkel F, Wood J. How Then Shall 

We Eat? Insect-Eating Attitudes and 

Sustainable Foodways. Agriculture and 

Human Values. 2014; 31(1), 131–141 

78. Dupont J, Fiebelkorn F. Attitudes and 

acceptance of young people toward the 

consumption of insects and cultured meat in 

Germany. Food Qual Prefer. 2020; 

85:103983. doi: 

10.1016/j.foodqual.2020.103983 

79. Verbeke W. Profiling consumers who are 

ready to adopt insects as a meat substitute in a 

Western society. Food Qual Prefer. 2015; 39, 

147–155  

80. Muhammad R, Abdullah KM, Zahari MSM, 

Sharif MSM. Revealing the Scenario of Food 

Neophobia among Higher Learning 

Institution Students from Klang Valley, 

Malaysia. Procedia Soc. Behav. Sci. 2015; 

170, 292–299. 

81. Orkusz A, Wioletta W, Joanna H, Arkadiusz 

P, Magdalena K. Consumers’ Attitudes 

Facing Entomophagy Polish Case 

Perspectives. International Journal of 

Environmental Resources. 2020; 17(7), 2427; 

https://doi.org/10.3390/ijerph17072427 

 

https://doi.org/10.3390/ijerph17072427

