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ABSTRACT

 

Background:

 Foodborne diseases remain an important public health concern, with consequences that extend beyond 

morbidity to include substantial economic losses for affected households. Reliable estimates of the economic burden of 

foodborne illness are therefore essential for informing food safety policies and interventions. 

Objective:

 This study assessed the economic burden of foodborne diseases among arable crop farm households in the 

study area. 

Methods:

 A multistage sampling procedure was used to select 120 arable crop farm households for the study. Primary 

data were collected using a structured questionnaire. The cost-of-illness approach was employed to estimate the economic 

costs associated with foodborne illnesses. 

Results:

 Twelve categories of foodborne illnesses were reported, with diarrhoeal/dysentery accounting for 22%. The 

estimated economic cost of foodborne illness was 

₦

23,570.00 per affected household per annum. Time costs constituted 

the largest (53%) component of the total economic burden. Younger household members experienced more (126) episodes 

of foodborne illness, whereas individuals above the age of 18 years experienced severe outcomes (3), including mortality. 

Awareness of food safety practices was an important factor associated with the occurrence of foodborne illness. Better 

knowledge of appropriate food storage and preparation practices was associated with a lower incidence of food-related 

illness. 

Conclusion:

 Foodborne illness imposes a measurable economic burden on arable crop farm households, particularly 

through time-related productivity losses. Strengthening household knowledge and practical application of food safety 

measures, with emphasis on proper food handling, storage, and preparation, could contribute to reducing the incidence 

and economic consequences of foodborne diseases. 
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INTRODUCTION

Foodborne illness remains a major public health and Nigeria faces a particularly important food safety

socioeconomic concern because contaminated food can challenge because of its large population, extensive food

transmit bacteria, viruses, parasites, toxins, and other supply chains, rapid urbanisation, informal food

hazardous substances to consumers 1. Despite advances markets, and persistent limitations in food safety

in food science, food processing, preservation, and food surveillance and enforcement.9 Foodborne illness

safety technologies, preventing food contamination constitutes a substantial health and economic burden in

across the food chain remains challenging.1 The World Nigeria. An estimated 173 million episodes of diarrhoea

Health Organization (WHO) estimated that annually have been attributed to foodborne causes in the

approximately 600 million people, nearly one in ten country, with approximately 33,000 associated deaths

people globally, become ill each year after consuming and treatment costs of about US$1.7 billion per year,

contaminated food, while about 420,000 people die excluding productivity losses.9 The high burden

annually. The global burden was estimated at nevertheless highlights the importance of strengthening

approximately 33 million disability-adjusted life years food safety systems and generating context-specific

(DALYs), demonstrating that foodborne diseases evidence on the health and economic consequences of

constitute a substantial loss of population health.2 foodborne illness.

Foodborne or waterborne diarrhea alone causes about The consequences of foodborne illness extend beyond

2.2 million deaths worldwide every year.3 As in other the immediate costs of diagnosis and treatment. Illness

countries, foodborne diseases characterized by acute may result in expenditure on medication, consultation,

gastrointestinal diseases are the largest food safety transportation, and other healthcare services, while

problem as well as the most distressing food-related affected individuals and their caregivers may lose

threat to public health in China.4-6 The WHO released a productive time.9 For households dependent on

report on the global burden of foodborne diseases.7 agriculture, these indirect costs may be particularly

which estimates that over 600 million cases of important because illness can reduce labour availability

foodborne diseases occur every year worldwide, for farming, processing, marketing, and other income-

resulting in 419,000 deaths. Most of the burden of illness generating activities. Consequently, the economic

is shouldered by children under five years of age (38%) burden of foodborne disease should be considered in

and people living in low- and middle-income countries terms of both direct medical costs and indirect costs

(53%).7 The United Nations International Children's associated with lost time, reduced productivity, and

Emergency Fund (UNICEF) also reported that diarrhea caregiving. Estimating these costs provides important

is a leading killer of children, accounting for evidence for assessing the wider welfare implications of

approximately 8 percent of all deaths among children foodborne illness and for designing interventions that

under age 5 worldwide in 2017.8 generate economic and health benefits while improving

The burden of foodborne diseases is particularly control.

pronounced in low- and middle-income countries, The control of foodborne illness has long been a goal of

where deficiencies in sanitation, access to safe water, regulatory agencies and food industries in the United

food handling practices, surveillance systems, healthcare States and around the world. To inform their decisions,

infrastructure, and regulatory enforcement can increase policymakers need accurate data on the health and

exposure to foodborne hazards. The African Region has economic burdens associated with pathogens and the

been identified as having one of the highest burdens of foods they contaminate. Studies have produced a


	foodborne disease globally.				8 Diarrhoeal disease agents						growing	body		of	literature		providing			disease	burden	

	account	for a	substantial		proportion		of	this	burden,		estimates,		both		nationally			and		internationally.		10-13

	while children		under	five		years	of	age	remain		Another	38.4		million		cases	of		foodborne		disease	are

	disproportionately			affected.	WHO	estimates			indicate		caused by		unspecified			agents.		14-16		Other	studies	have

	that approximately			125,000		children	under		five	die	evaluated the economic cost of								foodborne illness.			17-20

	annually	from	foodborne		diseases		worldwide,			with	Scharff 17	estimated the aggregate economic burden of										



children in this age group accounting for about 30% of foodborne illness in the United States to be USD 97.4

foodborne-disease deaths despite representing only billion annually. Food attribution studies for general

about 9% of the global population.8 food categories based on outbreak reports and expert

opinion have led to food-specific health burden
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estimates, some of which have extended analyses to examining food safety awareness alongside the

include economic burdens.21-24 Foodborne diseases are economic consequences of illness can provide a more

an important cause of morbidity and mortality comprehensive understanding of household-level

worldwide, but the full extent and causes of unsafe food foodborne disease.

have been unknown. Despite the considerable global and national burden of

The economic assessment of foodborne diseases has foodborne diseases, empirical evidence on the economic

consequently received increasing attention in food safety cost of foodborne illness among arable crop farm

research. Disease-burden estimates help policymakers households in Nigeria remains limited. Existing studies

identify the magnitude and distribution of health losses, have largely focused on disease prevalence, food safety

while cost-of-illness studies provide information on the practices, food handlers, consumers, or national-level

financial implications borne by individuals, households, estimates, while comparatively less attention has been

healthcare systems, employers, and the wider economy. given to the household economic consequences of

Such evidence is important because food safety foodborne illness among agricultural populations. This

interventions require resources, and policymakers need represents an important evidence gap because the

to compare the costs of prevention with the health and economic effects of illness may be amplified among


	economic losses	associated with	foodborne disease.	farm households through healthcare	expenditure,

	Recent literature	also emphasises	the importance of	caregiving responsibilities, time lost from	agricultural



improving national foodborne-disease burden estimates activities, and reduced household productivity.

because inadequate surveillance and attribution data can Therefore, this study assessed the economic burden of

conceal the actual consequences of unsafe food. foodborne illness among arable crop farm households in

Food safety is particularly relevant to agricultural Ogun State, Nigeria. Specifically, the study examined the

households because food production and consumption prevalence and types of foodborne illnesses experienced

are closely interconnected at the household level. Arable by household members, estimated the direct and indirect

crop farm households may be exposed to food safety costs associated with illness episodes, and assessed the

risks through contaminated water, soil, farm inputs, role of food safety awareness and practices in relation to

poor post-harvest handling, inadequate storage, unsafe the occurrence and economic consequences of

preparation, and consumption of contaminated food. At foodborne illness. By providing household-level

the same time, their livelihoods depend heavily on evidence on the health and economic dimensions of

household labour, meaning that illness among foodborne disease, the study contributes to the evidence

household members can have implications for both base needed to strengthen food safety interventions,

consumption welfare and agricultural productivity. improve household food-handling practices, and inform

Understanding the economic consequences of policies aimed at reducing the welfare and productivity

foodborne illness among farm households is therefore losses associated with unsafe food.

important for evaluating the full burden of food safety

problems in rural and peri-urban communities. METHODOLOGY

Beyond the physical availability of safe food, household This study was carried out in Abeokuta, Ogun State.

knowledge and perceptions of food safety may influence Primary data were used to collect a cross-section of 120

exposure to foodborne hazards. Appropriate practices farm households. A multistage sampling procedure was

such as washing hands and utensils, separating raw and used to collect a cross-section of 120 farm households.

cooked foods, cooking food adequately, protecting food Random selection of the Abeokuta agriculture

from contamination, using safe water, and storing development zone out of the four (4) zones. Also,

perishable foods under appropriate conditions can random selection of two (2) blocks from the zone and

reduce food safety risks. However, knowledge does not three (3 cells in each of the blocks, making a total of 20

necessarily translate into consistent behavioural change. cells. Random selection of two (2) farming communities

Economic constraints, inadequate infrastructure, limited from each of the selected cells, making a total of 60

access to safe water and storage facilities, cultural communities, and ten (10) farm households in each of

practices, and competing household priorities may the selected farming communities were selected

influence whether individuals are able to adopt randomly, making a total of 120 farm households.

recommended food safety practices. Consequently,
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Both descriptive and inferential statistics were used to from other activities because of illness, also called

analyse the data for this study. Descriptive statistics were productivity loss. Theoretically, productivity loss

used to describe the self-perceived foodborne illness of includes the value of time lost by the ill person from

arable crop farmers. The Cost of Illness approach was both paid work and household or leisure activities. It

used to estimate the economic burden of foodborne also includes the value of the uncompensated time

illness, which measures the financial losses from these family members spend caring for the sick. However, the

illnesses and the value of time lost from other activities 2013 USDA ERS cost-of-illness estimates included only

because of illness, also called productivity loss.25 lost wages from the ill person. Because they did not

The Cost of Illness approach was used to estimate the capture the value of non-work activities of the ill person

economic burden of foodborne diseases on farm or the value of family caretaking time, they are a

households in the study area. Cost of Illness is also called conservative measure of productivity loss.

an approximation of willingness to pay to reduce The cost of the illness procedure adopted is specified

nonfatal illnesses; it typically only measures the financial below:

losses from these illnesses (i.e., cost of treatment + lost Economic cost of illness

wages). This approximation is often called a “cost-of- 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑏𝑢𝑟𝑑𝑒𝑛 𝑜𝑓 𝑓𝑜𝑜𝑑𝑏𝑜𝑟𝑏𝑒 𝑖𝑙𝑙𝑛𝑒𝑠𝑠

illness” estimate.25 Cost-of-illness estimates 𝑛

underestimate full willingness to pay to reduce nonfatal = ∑(𝐹𝑐 + 𝑇𝑐) (1)

illnesses because they do not capture the value of 𝑖=1

avoiding the pain and suffering caused by the illness. In where:

addition, few studies can capture expenditures by 𝐹𝑐 = Financial cost

individuals on preventive actions, though they are 𝑇𝑐= Time cost

believed to be small relative to the willingness to pay to

reduce the risk of death or nonfatal illness. The financial cost of foodborne illness is stated as:

Many studies have estimated individuals’ willingness to 𝐹𝑐

pay to reduce the risk of death, but few have estimated 𝑛


	individuals’	willingness	to pay	to reduce	the risk	of	=	∑(𝐹 𝑑 + 𝐹 𝑚 + 𝐹 𝑡

	nonfatal illnesses.	26 Willingness to pay to reduce the risk						𝑖=0

	of death	has been	widely	studied by	looking	at	+	𝐹 𝑠𝑢 )                                                                   (2)



differences in the wages people are willing to accept for

jobs with different risks of death.27 Because nonfatal 𝐹𝑑 = Financial cost of drugs, herbs, etc. (₦)

illnesses are so diverse in character, it has generally not 𝐹𝑚 = Financial cost of medical consultancy (₦)

been feasible to directly estimate willingness to pay for 𝐹𝑡 = Financial cost of travel (₦)

all relevant individual nonfatal illnesses.26 As a result, 𝐹 = Financial cost of subsistence (feeding) (₦)

𝑠𝑢

while the economic burden of disease studies used

estimates of willingness to pay for a reduction in risk of Time cost is given as:

death, they typically use an approximation for

individuals’ willingness to pay to reduce the risk of 𝑛

nonfatal illnesses rather than studies that estimate it 𝑇𝑐 = ∑(𝑇𝑠𝑖 ∗ 𝑎𝑠𝑖 + 𝑊)

directly.27 Hence, the willingness to pay to reduce the 𝑖=0

risk of nonfatal illnesses is the sum of (1) the cost of + (𝑇𝑐𝑖 ∗ 𝑎𝑐𝑖

medical treatment, (2) the value of time lost from other + 𝑊) (3)

activities while sick, and (3) the willingness to pay to Where:

avoid the pain and suffering from illness. 𝑇𝑐 = Total time cost (number of days of forgone

The cost of nonfatal illness estimates include the cost of production)

several specific types of medical treatment, such as i. 𝑇𝑠𝑖 = Time cost of sick person (number of days of

outpatient physician visits, ii. emergency department forgone production)

visits, iii. over-the-counter and prescription drugs, iv. 𝑇𝑐𝑖 = Time cost of caregiver(s) (number of days of

inpatient hospitalizations. In addition, estimates of the forgone production)

costs of nonfatal illnesses include the value of time lost W = Daily wage rate (₦)
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n = Number of illness episodes in a year of 241 illness episodes were reported across the eight

a = Age coefficient (Number) categories identified. Diarrhoea/dysentery was the most

s= Sick individual (Number) frequently reported condition, accounting for 43

c= Caregiver (Number) episodes (22.0%), followed by abdominal pain and

bloating with 41 episodes (17.0%). Headache accounted

The level of perceptions of food safety issues was for 36 episodes (14.9%), while constipation and nausea

analysed using descriptive statistics, and the effects of represented 32 (13.3%) and 29 episodes (12.0%),

food safety perception issues on the cost of foodborne respectively. Coughing accounted for 26 episodes

illness were determined using multiple regression (10.8%), whereas vomiting was reported in 16 episodes

analysis. The model is specified as follows: (6.6%). Difficulty breathing was the least frequently

reported condition, with 8 episodes (3.3%). These

𝑌 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 results indicate that respondents experience a variety of

+ 𝛽6𝑋6 + 𝛽7𝑋7 + 𝜀𝑖 (4) symptoms commonly linked to foodborne infections,

ranging from gastrointestinal to systemic manifestations.

Where 𝑌 =

The most frequently reported symptom was

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑓𝑜𝑜𝑑𝑏𝑜𝑟𝑛𝑒 𝑖𝑙𝑙𝑛𝑒𝑠𝑠 (𝑁𝑎𝑖𝑟𝑎 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟)

diarrhea/dysentery (22%), which aligns with global

𝑋1 = Age (years)

evidence showing that diarrheal diseases are the most

𝑋2 = Sex (Male=1, Female-0) common outcome of foodborne illness.28 This symptom

is typically associated with bacterial pathogens such as

𝑋3 = Education (years)

Escherichia coli, Salmonella, Campylobacter, and

𝑋 = Employment status (employed) Shigella.29-30

4

The high occurrence suggests the likely prevalence of

𝑋5 = Income (N/month) poor food hygiene and inadequate cooking or storage

𝑋6 = Food safety perception (index) practices among respondents. Other gastrointestinal

symptoms, such as abdominal pain and bloating (17%)

𝑋7 = Consumption of restaurant foods (Yes=1, No = 0) and constipation (13.3%), were also prominent. These

Ethical Considerations: The study adhered to findings are consistent with studies that report digestive

fundamental ethical principles governing research discomfort as a frequent self-reported consequence of

involving human participants. Before data collection, the foodborne infections in low- and middle-income

countries.31

purpose of the study and the nature of the information

required were explained to the 120 sampled farm Vomiting (6.6%) and coughing (10.8%) were moderately

households. Participation was voluntary, and informed reported, indicating that respondents may associate a

consent was obtained from each respondent before the wider range of symptoms with foodborne illness, even

questionnaire was administered. Respondents were when such symptoms may result from non-foodborne

informed that they could refuse to answer any question causes. This may reflect limited awareness of the specific

etiologies of foodborne diseases.32

or discontinue participation at any time without penalty.

Confidentiality and anonymity were maintained Table 1. Distribution of prevalence of perceived

throughout the study, and no names or other personally foodborne illness episodes

identifying information were recorded in the research Foodborne Illnesses Episodes Percentage

instrument. The information obtained was used Diarrhea/Dysentery 43 22.0

exclusively for academic purposes, and the findings were Constipation 32 13.3

Abdominal pain and bloating 41 17.0

presented in aggregate form to prevent identification of

Vomiting 16 6.6

individual respondents or households.


		Nausea	29	12.0

		Headache	36	14.9

	RESULTS	Difficulty breathing	8	3.3

	Description of perceived episodes of foodborne	Coughing	26	10.8

	illnesses	Total	241	100



Table 1 presents the distribution of perceived foodborne Source: Field Survey, 2023.

illness episodes reported by the farm households. A total
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Economic cost of foodborne illnesses among farm Table 2: Economic cost of Foodborne Illnesses among

households farm households

Table 2 indicates that the average annual economic cost Cost variables Average Percen

of foodborne illness per affected farm household was Amount tage

₦23,570, comprising ₦11,070 (46.97%) in financial /Year (₦)

costs and ₦12,500 (53.03%) in time-related costs. Thus, Financial cost

the indirect/time cost was slightly higher than the direct Drugs and herbs 5500 23.33

financial cost, accounting for more than half of the total Medical consultancy 3100 13.15

economic burden. This finding demonstrates that the Transportation 1120 4.75

Subsistence (feeding) 1350 5.72

consequences of foodborne illness among farm

Total 11070 46.97

households extend beyond expenditures on treatment Time cost

and transportation to include the value of productive Average number of days of 3

time lost by ill household members and caregivers. The forgone production


	total average annual cost of foodborne illness was	Productivity loss of sick person	7500	31.82

	₦ 23,570, indicating a substantial economic burden on	Productivity loss of caregiver(s)	5000	21.21

	affected households.	Daily wage rate ( ₦ )	2500	



The total financial cost component accounted for

46.97%. Within this category, the cost of drugs and Total 12500 53.03

Total 23570 100.00

herbs (23.33%) constituted the largest share, Source: Field Survey, 2023.

underscoring the heavy reliance of households on both

orthodox and traditional treatments to manage The average foodborne illness severity categories

foodborne illnesses. Similar findings have been reported by Age

by Scharff 19 and WHO 33, who observed that medical

Table 3 provides insight into how the economic burden

expenses make up a significant portion of household of foodborne illness varies across illness severity and

costs related to foodborne diseases, particularly in low- demographic groups within affected farm households.

and middle-income countries. The results show that average costs per case increase

Expenses related to medical consultancy, with illness severity, consistent with findings from

hospitalization, or nursing care (13.15%) were also previous studies.36

notable. Transportation costs (4.75%) and subsistence Hospitalized cases incur the highest average cost per

(5.72%) reflect indirect costs incurred during treatment case (₦6,420), reflecting expenses for medical treatment,

or recovery periods, including feeding expenses while hospitalization, and associated transportation and

accessing care. These findings corroborate studies such feeding costs. Non-hospitalized cases (₦1,400 per case)

as Hoffmann et al. 22, which highlight that non-medical

reflect mainly drug and transportation costs, showing

costs like travel and subsistence often amplify the total that mild cases still carry a measurable economic burden

economic burden of foodborne diseases. despite no hospital admission. Deaths recorded no

The time cost, representing the value of lost financial value in this table, likely because the survey did

productivity, accounted for a slightly higher share of not monetize fatal cases, unlike other economic burden

₦12,500 (53.03%). The data show that an average of studies.23,37 This gradient supports the idea that the

three days of productive labor was lost per episode, severity of foodborne illness directly affects financial

resulting in a 31.82% productivity loss for the sick burden, consistent with the cost-of-illness (COI)

person and 21.21% for caregivers. This pattern methodology commonly used to quantify public health

illustrates that the indirect costs of foodborne illness losses.38

surpass direct financial costs, consistent with global A comparison across age categories shows that children

evidence that productivity loss often dominates the total and adolescents (0–18 years) experienced more reported

economic burden. 34-35

cases than adults. However, adults incurred higher

average costs per case due to the greater opportunity

cost of time and higher medical expenses when ill 39. The

higher incidence among children aligns with findings

from Grace 15 and WHO 40, which identify children as
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more vulnerable to foodborne infections due to weaker economic loss due to productivity declines, lost income,

immunity and greater exposure through contaminated and caretaking costs.

food and water. Adults, on the other hand, bear greater

Table 3: Average estimated costs per case vary by Severity level and Age


	Case severity level		Age			

		Total cases	0-18years	18years and	Total cost	Average cost

				above		per case

	Illness episodes	241	126	115	23570	7450

	Hospitalized	79	46	33	18600	6420

	Not hospitalized	162	98	64	4970	1400

	Did not visit a physician, did not	3	0	3	0	0



survive (Death)

Source: Field Survey, 2023.

Food safety perception being considered by farm About 64.17% of respondents recognized that home

households. food preparation can be risky (Indicator vi), and 45.83%

Table 4 presents responses from farm households on agreed that reheating foods could cause poisoning

their attitudes, awareness, and behavioral practices (Indicator iv). These indicate partial awareness of cross-

related to food safety. The findings reflect varying contamination and time–temperature abuse risks during

degrees of food safety knowledge, awareness of risk domestic food handling, consistent with Sanlier 46 and

factors, and adoption of hygienic behaviors. Unusan 47, who found that many households

A large proportion (76.67%) of respondents perceived underestimate microbial risks in cooked or stored foods.

themselves as knowledgeable in food safety and These perceptions are consistent with Havelaar et al. 12

handling (Indicator I). However, only 31.67% were and Grace 13, who reported that zoonotic transmission

aware of food safety labels concerning safe handling and and water contamination are major sources of pathogens

preparation (Indicator II). This suggests a knowledge- in rural agricultural systems.

practice gap, where general awareness does not always A moderate proportion (40%) of respondents expressed

translate into technical understanding or practical willingness to accept safety-enhanced products such as

compliance with labeling information. Similar findings irradiated beef (Indicator v), indicating low acceptance

have been reported by Redmond and Griffith 41 and of technological interventions in food safety

Moreb et al. 42, who noted that consumers often enhancement. This skepticism aligns with the findings of

overestimate their food safety knowledge but lack Frewer et al. 48 and Verbeke 49, who observed consumer

understanding of specific risk mitigation information, hesitancy toward modern food technologies due to

such as proper temperature control or label limited knowledge or perceived unnaturalness. A strong

interpretation. majority (90.00%) understood the relationship between

A significant number of respondents (83.33%) believed environmental health and foodborne disease control

that clean food can prevent diarrhea (Indicator III), (Indicator xiii), and 81.67% recognised that chemical use

showing good awareness of the link between hygiene (fertilizers, hormones, antibiotics) poses food safety

and health. Additionally, 74.17% acknowledged that risks (Indicator xiv). This aligns with FAO 50 and World

dirty or improperly cleaned utensils can cause food Bank 51 findings that environmental sanitation, pesticide

poisoning (Indicator ix), and 86.67% understood that misuse, and agricultural chemical residues are key

proper food storage reduces illness incidence (Indicator contributors to food safety risks in smallholder systems.

x). These results align with FAO/WHO 43 and Ehiri et

al. 44, who emphasised that household hygiene, food

storage, and personal cleanliness are central to food

safety risk reduction, especially in developing countries

where contamination often occurs post-harvest or

during food handling. This behavior gap is well-

documented in food safety behavior studies.41,45
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Table 4: Description of food safety perception among farm households

Food safety perception indicators Frequency Percentage

I I feel I am very knowledgeable in food safety and handling 92 76.67

Ii Awareness of food safety labels regarding safe handling and preparation 38 31.67

iii Do you think clean food can prevent diarrhea 100 83.33

Iv Reheating cooked foods can contribute to food poisoning 55 45.83

V Willing to accept products that are modified to increase safety, such as irradiated beef 48 40.00

Vi Home food preparation can be a risky activity for foodborne disease 77 64.17

vii More likely to have general knowledge about appropriate food-related hygiene 56 46.67

viii Do you wash your hands before consuming/handling foods 39 32.50

Ix Do you know dirty/improper cleaned plates and spoons can cause food poisoning 89 74.17

X Better knowledge of proper food storage and preparation is associated with reduced 104 86.67

incidence of food-associated illness

Xi Are you aware of food additives making the appearance of foods, either making them 114 95.00

larger or the colour brighter

xii Are you aware of sweetening food additives 111 92.50

xiii Your understanding of the relationship between proper environmental health and food- 108 90.00

borne disease control

xiv Chemical usage includes the use of agrochemicals, growth control hormones, feed 98 81.67

conversion enhancers, and antibiotic treatments

xv Fresh produce has increasingly been implicated as a cause of foodborne illness 58 48.33


	xvi Source: Field Survey, 2023.	Risk factors like foodborne illness	surface water	contamination and	farm animals are	also	causes of 116 96.67

	Effects	of food safety	perception of	economic	Years of schooling	of	the household head also had a



burden of foodborne illnesses in farm households negative and significant effect at the 5% level. The result

The multiple regression results presented in Table 5 implies that higher educational attainment was

indicate that six of the seven socioeconomic associated with fewer reported foodborne illness

characteristics and food-safety perception variables episodes and lower associated economic costs.

significantly influenced the economic burden associated Education may enhance access to and understanding of

with foodborne illnesses among farm households. The food-safety information and improve households’ ability

findings demonstrate that demographic characteristics, to interpret food labels, identify potentially unsafe foods,

socioeconomic status, food consumption behaviour, and adopt appropriate food preparation and storage

and food-safety knowledge jointly shape households’ practices. More educated household heads may also be

exposure to foodborne illness and the associated better positioned to understand risks associated with

financial consequences. cross-contamination, inadequate cooking, poor personal

Household head age had a negative and statistically hygiene, and inappropriate food storage. The negative

significant relationship at the 5% level with the coefficient therefore suggests that education may

economic burden of foodborne illness. This suggests contribute to improved food-safety behaviour and

that, within the study population and after controlling consequently reduce households’ exposure to

for the other explanatory variables, younger household foodborne illness.

members or households headed by younger individuals Household income had a positive and statistically

tended to report greater foodborne illness episodes or significant relationship with foodborne illness episodes

associated costs than their older counterparts. This at the 1% level. This finding suggests that higher-income

relationship may reflect differences in food choices, households in the study area reported greater exposure

eating behaviour, exposure to food prepared outside the to foodborne illness and, consequently, potentially

home, and adherence to established food-handling higher economic costs. One possible explanation is that

practices. increased purchasing power allows households to
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consume a wider variety of foods and to purchase food households with stronger perceptions of the importance

from restaurants, food vendors, and other commercial of food safety tended to report fewer episodes of

sources. Greater consumption of food prepared outside foodborne illness. A plausible explanation is that

the home may increase exposure to food-safety risks individuals who perceive food-safety risks as important

when appropriate hygiene, temperature control, or may be more attentive to handwashing, adequate

handling procedures are not maintained. Higher-income cooking, safe storage, separation of raw and cooked

households may also have greater access to animal- foods, and the prevention of cross-contamination.

source foods and other perishable products, which Food-safety perception can therefore serve as an

require appropriate refrigeration, storage, and important behavioural pathway through which

preparation. information is translated into preventive action.

The consumption of food away from home, particularly However, knowledge and perception do not always

junk foods, had a positive and significant influence on translate automatically into safe behaviour. Households

foodborne illness episodes at the 1% level. This result may understand the importance of food safety but still

suggests that households that consumed such foods face constraints such as inadequate water supply, lack of

more frequently experienced a greater incidence of refrigeration, limited access to safe food products, or

foodborne illness. Foods prepared outside the financial limitations.

household may expose consumers to additional food- The findings indicate that the economic burden of

safety risks arising from inadequate hand hygiene, foodborne illness among farm households is associated

improper storage temperatures, cross-contamination, with a combination of socioeconomic characteristics,

prolonged food holding, or insufficient cooking. For food consumption patterns, education, income, and

farm households, these risks may be particularly relevant food-safety perceptions. The negative effects of

where food vendors operate under limited sanitary education and food-safety perception suggest that

conditions or where access to appropriate refrigeration improving access to practical food-safety information

and clean water is constrained. The result therefore and strengthening household capacity to implement safe

highlights the importance of strengthening food-safety food-handling practices could contribute to reducing

practices throughout the informal and formal food- illness episodes and their associated costs. At the same

service sectors rather than focusing exclusively on food time, the positive association between income and

preparation within households. foodborne illness underscores the importance of

Food-safety perception also exerted a negative and considering changing consumption patterns as

statistically significant influence at the 5% level on household purchasing power increases.

foodborne illness episodes. This indicates that

Table 5: Effects of food safety perception on economic burden of foodborne illnesses of farm households.


	Variables	Coefficients	Standard Error	t	P>|t|

	Age	4.052**	1.922	2.108	0.031

	Sex	-0.124	0.932	-0.133	0.163

	Education	-9.328**	4.035	-2.312	0.032

	Employment status	3.182	5.864	0.543	0.182

	Income	-4.142***	1.125	-3.682	0.002

	Food safety perception	-11.654**	5.432	-2.145	0.025

	Consumption of restaurant foods	0.622***	0.112	5.553	0.001

	Constant	8.452**	3.633	2.326	0.017



Number of observations = 120

R2 = 0.823

Adjusted R2 = 0.713

Prob > F = 0.0014

F(7, 12) = 5.62

*, **, *** implies significant at 10%, 5%, and 1% respectively
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DISCUSSION The total estimated ₦23,570 annual cost of foodborne

The results of the prevalence of perceived foodborne illness per household represents a considerable drain on

illness episodes indicate that most perceived foodborne farm families’ financial resources and productive

illness symptoms were gastrointestinal, consistent with capacity. The ₦3,100 average expenditure on medical

global disease burden estimates.12 The predominance of consultation also indicates that formal healthcare

diarrhoeal/dysentery is consistent with the established utilisation generated an important financial burden.

epidemiology of foodborne disease. The WHO Foodborne diseases impose costs through healthcare

identifies diarrhoeal diseases as the most common expenditure as well as productivity losses, and the WHO


	illnesses resulting from unsafe	food and	reports	that	recognises	that unsafe food places pressure on

	foodborne diarrhoeal diseases	account for	more	than	healthcare	systems while simultaneously reducing



half of the global burden of foodborne diseases. Major economic productivity. Consequently, the financial costs

foodborne pathogens, including norovirus, observed in this study represent only one dimension of

Campylobacter, non-typhoidal Salmonella, and pathogenic the household burden; the opportunity cost of time lost

Escherichia coli, can produce diarrhoeal symptoms from productive activities may be equally or more

together with abdominal pain, vomiting, nausea, and important.

other gastrointestinal symptoms. The relatively high The most notable finding is that time costs accounted

proportion of diarrhoeal/dysentery observed in this for 53.03% of the total economic burden, compared

study therefore supports the broader evidence that with 46.97% for financial costs. The affected households

gastrointestinal manifestations constitute an important reported an average of three days of forgone production

component of the burden associated with unsafe food. during illness episodes. The productivity loss of the sick

The 22.0% share of diarrhoea/dysentery also suggests person was valued at ₦7,500, representing 31.82% of the

that diarrhoeal illness constitutes an important total cost, while productivity loss attributable to

component of the perceived foodborne disease burden caregivers was estimated at ₦5,000 (21.21%). The

among the surveyed farm households. This finding is combined productivity losses therefore amounted to

particularly relevant in developing-country settings, ₦12,500 per household annually. This pattern is

where inadequate sanitation, unsafe water, poor food consistent with the broader cost-of-illness literature, in

handling and inadequate storage conditions can increase which economic burden encompasses both direct costs

exposure to foodborne pathogens. The WHO African associated with treatment and indirect costs associated

Region has been identified as having a particularly high with lost productivity. WHO guidance on economic

burden of foodborne disease, with diarrhoeal diseases burden estimation similarly distinguishes direct costs

accounting for approximately 70% of the estimated from indirect productivity losses.

foodborne disease burden in the region. The relatively large contribution of productivity losses is

The relatively high occurrence of abdominal pain and particularly important for farm households, whose

bloating (17.0%), headache (14.9%), and nausea (12.0%) economic activities are often labour-intensive and

further indicated that respondents experienced a broad dependent on the availability of household members.

range of symptoms that they perceived as being When an economically active household member

associated with foodborne illness. WHO notes that becomes ill, time may be diverted from farming,

foodborne illnesses can manifest through symptoms marketing, processing, household production, or other

including abdominal pain, headache, nausea, vomiting income-generating activities. Furthermore, when

and diarrhoeal. Similarly, WHO's Regional Office for another household member must provide care, the

Africa identifies stomach pain, vomiting and diarrhoeal illness generates an additional opportunity cost. Thus,

symptoms among the common symptoms of foodborne the estimated ₦12,500-time cost represents the

illnesses. The occurrence of these symptoms in the estimated economic value of productive time forgone by

present study is therefore broadly consistent with the both patients and caregivers.

recognised clinical manifestations of foodborne disease. The finding that caregiver productivity loss accounted

However, the diversity of symptoms reported also for 21.21% of the total economic cost highlights an

underscores the need for improved public awareness often-overlooked dimension of foodborne illness. The

and food safety education, as misperceptions about economic consequences of illness can extend beyond the

foodborne illness can affect preventive and treatment individual patient because family members may have to

behaviors.32
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spend time providing care, accompanying patients to The estimated effects of respondents' socioeconomic

health facilities, preparing food, or undertaking other characteristics, food safety perception, and consumption

activities that would otherwise have been devoted to of restaurant foods on the occurrence of foodborne

productive work. WHO guidance on foodborne disease illness among the sampled farm households. Educated

burden similarly recognises costs incurred by patients, household members may also be better positioned to

families and caregivers, including travel and productivity interpret food labels and recognize unsafe food-handling

losses. practices. FAO guidance similarly emphasizes that

The dual burden of direct medical expenditure and consumer education and access to appropriate product

indirect productivity loss reflects the broader information can improve consumers' ability to handle,

socioeconomic impact of foodborne diseases, prepare, store, and use food safely.55 Higher-income

particularly in agrarian communities where livelihoods households may have greater capacity to purchase safer

are labor-intensive, and healthcare access is limited.12-13 food, access clean water and sanitation facilities, obtain

Reducing food contamination risks can mitigate not only refrigeration and other food-storage equipment, and

health impacts but also the significant economic costs seek healthcare when illness occurs. Income can

borne by rural households. The total estimated cost therefore affect both exposure to foodborne hazards

(₦23,570) across severity levels indicates a significant and the capacity to respond to them. This result is

household burden, especially for farm families in low- consistent with the broader evidence that the burden of

and middle-income settings where healthcare expenses foodborne disease is disproportionately concentrated in

are largely out-of-pocket. This aligns with Scharff 52, low-resource settings and that socioeconomic

who emphasized that indirect costs such as productivity inequalities influence exposure and vulnerability to

losses often exceed direct medical costs in foodborne unsafe food.55 WHO reported that the greatest

illness estimates. foodborne disease burden occurs in low- and middle-

The average economic cost per case increased with income countries, reflecting persistent inequalities in

illness severity, suggesting that more severe foodborne food safety systems and living conditions.56 The negative

illness episodes impose greater financial and productivity coefficient for food safety perception provides evidence

losses on affected households. This finding is consistent that stronger food safety perceptions were associated

with Frenzen36, who demonstrated substantial variation with reduced foodborne illness, whereas the positive

in the average cost of foodborne illness according to coefficient for restaurant-food consumption points to

severity, with costs increasing markedly from mild cases the potential risks associated with eating food prepared

to those requiring intensive medical care or resulting in outside the household. These findings highlight the

death. More recent estimates similarly show that severe importance of combining household-level food safety

foodborne outcomes account for a disproportionate education with measures targeting commercial food-

share of the economic burden of foodborne disease.53-54 service establishments.

The results of the food safety perception of respondents

show high awareness of food safety risks but low CONCLUSION

adherence to safe food handling practices and label Foodborne illness constitutes an important health and

comprehension. The findings reveal that while farm economic concern among farm households, with the

households recognize environmental and hygiene- burden extending beyond direct medical expenditures to

related risks, behavioral consistency and understanding include productivity losses associated with illness and

of modern safety measures (labeling, irradiation, caregiving. The findings indicate that socioeconomic

additives) remain limited. Bridging this gap requires food characteristics, food safety perception, and consumption

safety education and extension programs tailored to patterns are important factors associated with the

rural households, practical demonstrations on hygiene occurrence and economic consequences of foodborne

and food handling, and improved food labeling literacy illness. In particular, higher income and stronger food

to help consumers make informed choices. These safety perceptions were associated with lower reported


	strategies echo	recommendations	from FAO/WHO 43	illness, whereas consumption of restaurant and	other

	and Soon et al.	53 that improving consumer-level food		food-away-from-home was positively associated	with

	safety competence	is critical for	reducing foodborne	foodborne illness.	



disease incidence.
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