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Abstract: 

The study was conducted to assess the economic cost of River-blindness 

(Onchocerciasis) among Agricultural Households of Benue State, Nigeria. A survey 

method was used for the study and primary data were collected using structured 

questionnaire. The population of the study consisted of households affected with 

Onchocerciasis in Benue State, Nigeria. Random Sampling Technique was used in 

selecting a sample size of 206 respondents from three LGAs: Buruku, Ushongo and 

Ogbadibo. The Nigerian Onchocerciasis Control Programme list of endemic Local 

Governments/ Villages was used to identify households affected with 

Onchocerciasis. Descriptive Statistics and Cost of illness Approach model were used 

in analyzing the data. The descriptive statistics showed that majority (76.0%) of the 

respondents were males and married (75.0%) with average age of 45.9 years and 

average household size of 11 persons. Majority (77.5%) of the respondents were 

educated with only (22.5%) having no formal education. The indirect cost of 

Onchocerciasis to the households was estimated at N189, 035.10 (workdays lost 

cost and time lost cost combined) which represents 82.15% of the total cost of 

Onchocerciasis illness. The Cost of illness approach revealed that the average direct 

cost of Onchocerciasis illness in the study area was N42, 978.66 (prevention and 

financial costs combined) per household. The annual economic cost of 

Onchocerciasis illness per household was estimated at N241, 103.76 (direct and 

indirect costs). The study recommends prioritizing domestic resource allocation for 

the treatment of the disease for significant and sustained reduction in the burden of 

Onchocerciasis. 
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Introduction

Onchocerciasis is a skin and eye infection caused by the filarial nematode 

Onchocercal volvulus and transmitted through the bites of Haematophagus 

simulium (blackflies). The flies breed in fast flowing rivers and streams, increasing 

the risk of infection of people living near the water bodies. The disease is endemic in 

large areas of Africa especially isolated and remote communities close to the fast 

flowing rivers and streams.

It is estimated that 18-20 million people in the world are affected, 1-2 million people 

are visually impaired and 270,000 people are rendered blind by the disease (Cupp et 

al., 2011). Nigeria has the highest cases in the world; 3.3 million are infected and 

about 114,000 are going blind from the disease (Okwa et al., 2009). The clinical 

symptoms associated with the diseases include papules, pruritus ocular lesion, 

cataract, and lizard and leopard skins among others. The severe pruritus alone 

accounts for 60% of DALYs in Africa. Incidences of onchocerciasis in endemic areas 

have major implications for households' economy and natural schedule of activities 

and interactions with the system. Temporary or permanent impairment in the 

health status of a family member often evokes resource adjustment by other persons 

in the system. Attacks often means disruption in fundamental activities which 

determines members' propensity to earn income and welfare. Families are often 

forced to re-adjust time from activities that contribute to long-term health or 

development to caring for family members with impaired health status due to 

Onchocerciasis attack. The household income is affected by having to trade labor 

market participation and earning for either of illness or care-giving, the magnitude 

of which depends on the status of the sick, individual or care-giver in the household 

system. Also, household budgets are affected by the need to adjust component of 

household expenditure to accommodate the medical bills and transport expenses to 

medical care seeking. 

In Benue State Nigeria, Onchocerciasis imposes great burden on the communities in 

terms of pain and trauma suffered by its victims as well as loss in outputs and 

enlarged burden of costs of treatment and prevention. Treatment of the disease 

takes a long time and is costly. According to (WHO, 2007), people with severe 

Onchocercal Skin Disease (OSD) were found to spend US$20 more each year (15% of 

their annual income) on health related expenditure than people without OSD. 
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Substantial 'time cost' were also found: people with severe OSD made significantly 

more visits to healthcare facilities and spend more time seeking health care. Infected 

individuals are burdened with low marriage rate, falling birth rate, and decline in 

productivity. More so, prolonged illness of farmers which overlaps the critical period 

of farming activities is affecting agricultural productivity and other industrial 

activities thus causing poverty, starvation and misery as food scarcity worsened by 

unchecked inflation prevalent in Nigeria. 

Allen et al. (2008) studied the burden of Onchocercisais on rural households and 

reported loss of outputs and enlarged burden of costs of treatment and control with 

little or no estimation of prevention cost incurred by the households. This research 

therefore, covers that gap. The study assessed all the direct and indirect costs borne 

by the affected households in Benue State, Nigeria as a result of Onchocerciasis 

illness with a view to making useful recommendations based on the result of the 

findings. The specific objectives are to:

i. describe the socio-economic characteristic of the respondents;

ii. assess the prevention cost of Onchocerciasis in the study area;

iii. estimate the direct cost of Onchocerciasis(treatment cost) in the study area; 

and

iv. analyze the households' indirect cost of the disease in the study area. 

 Methodology

The study was conducted in three Local Government Areas of Benue State, Nigeria. 

The State lies within the lower river Benue in the Middle-Belt region of Nigeria. Its 
0 0 0 0geographic coordinates are longitudes 7  47 and 10  0E and latitudes 6  25 and 8  8N. 

The State shares boundaries with Nasarawa State to the North, Taraba State to the 

East, Cross River State to the South and Enugu State to the South-West and Kogi State 

to the West. Benue State also shares a common boundary with the Republic of 

Cameroun to the South-East and occupies a total landmass of 32,518 Km2 with a 

total population of Four million, Seven hundred and eighty- thousand, three 

hundred and eighty- nine (4,780,389) people (NPC,2007).The people are 

predominantly farmers who earn their living from agricultural production. The 

annual rainfall ranges from 1500mm-1800mm and temperatures ranging between 
0 021 C -35 C. The major food crops cultivated include Yam, Cassava, Millet, Rice, Maize 

and other Nigerian staples. Livestock rearing such as cattle, sheep, and goat and pigs 
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are practiced in the State, hence, the State is popularly known as the “Food Basket of 

the Nation”

The population for this study consisted of households affected with Onchocerciasis. 

Both males and females heads of households in the affected areas were selected 

using simple random sampling techniques. A 3-stage sampling technique was used. 

In the first stage, three Local Government Areas namely Buruku, Ushongo and 

Ogbadibo were selected based on high prevalence of Onchocerciasis in the areas. In 

the second stage, two wards were randomly selected from the three LGAs. In the 

third stage, two communities were randomly selected from each ward making a total 

of twelve (12) communities. From each community, 10% of households affected by 

Onchocerciasis were drawn. A total of 206 households were interviewed. Primary 

sources of data were collected using well-structured questionnaire as research 

instrument. Descriptive statistics such as mean, average and percentage were used 

to analyze the data.

Model Specification

Cost of illness procedure adopted by Sauerborn et al. (1996) and Akinbode et al. 

(2011) was used to capture the economic burden of the disease as specified:

Where:

Fc =total financial cost of Onchocerciasis care in a year;

fc = prescription cost/ cost of drugs (N);1 

fc =financial cost of consultation (N);2 

fc  financial cost of travel (N);3 =

fc financial cost of subsistence/feeding (N);4 =

fc =financial cost of registration (N);5 

fc =financial cost of prevention (N);6 

Tc =total time cost (number of days of forgone production);

Tsi =time cost of sick person (number of days of forgone production);
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Tci =time cost of care-giver (number of days of forgone production);

w =daily wage rate (N);

n =number of illness episode in a year;

a =age coefficients (number);

s =sick individual (number);

c =care-giver (number).

 

Results and Discussion

Socio-economic Characteristics

Results in Table 1 showed that majority (76.0%) of the respondents were males 

compared to females (24.0%) indicating that males are usually the household heads 

and actively involved in agricultural and economic activities. This confirms the 

findings of Anonguku et al. (2010) who    reported that males are usually the 

household heads and they primarily dominate in farming activities. Majority (75%) 

of the farmers are married, educated, (77.5%) with average age of 45.9 years. This 

implies that the respondents were within productive age category and therefore, 

can actively and effectively use their energies on agricultural and economic 

activities. The high literacy rate by implication means that the educated people 

would understand the advantages of disease control better than the uneducated 

ones and would be willing to pay for treatment and control of Onchocerciasis 

scourge. 

The results revealed an average household size of11 persons indicating that 

household in the study area can supply enough labor for farm work if devoid of 

Onchocerciasis attack. However, large family size has implication on food security 

of the households. According to Jiang and Braun (2005), an increase in household 

size would increase the coping strategy index, meaning that increase in household 

size in general increases the food insecurity of the household as large household 

size could constitute a serious hindrance in the face of sickness, educational feeding 

and other activities that complete for the meagre resources of the household 

(Russell, 2004). The average farm size wars 3.9 hectares implying that farmer in the 

study area have just enough farmland that if effectively put into use can produce the 
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desired output for family consumption in the absence of a debilitating disease such 

as Onchocerciasis.  The mean annual farm income was N184, 466.50. This indicates 

that households in the study area earn an average monthly income of N15, 372.21 

indicating low income earning. 

Table 2: Socio-economic Characteristics of Respondents in the Study Area (n=206)

Variable Frequency Percentage
Sex
Male 156 76.0 
Female 50 24.0  

Age (years)
1 – 19 5 2.2 
20 – 24

                   

3

     

1.4 

    

25 – 29 

                 

21

                      

10.0 

   

30 – 34 

   

17

    

8.2 

    

35 – 39 

   

25

    

12.1 

    

40 – 44 

   

23

    

11.2  

   

45 – 49 

   

20

    

9.8 

  

50 – 54

    

21

    

10.4 

  

55 – 59 

   

29

    

14.2 

  

60 and above 

  

42

    

20.5 

  

Average

      

45.9 

   

Marital Status

                         

Single 

                     

17

      

8.0

  

Married

                                 

155

     

75.0 

  

Widow

                                   

24

    

11.5 

  

Others 

   

11

      

5.5 

  

Educational level (years)

  

No education 

  

46

    

22.5 

   

Primary/Adult educ

 

62

    

30.0 

  

Secondary educ 

  

78

    

38.0 

  

Higher/Tertiary educ 

 

20

    

9.5 

  

Average

      

7.8

   
   

Household size (number)

 

1 – 5 

                    

41

    

20.0 

  

6 – 10 

   

74

    

36.0 

  

11 – 15 

   

45

    

22.0 

  

16 – 20 

   

38

    

18.5 

  

21 – 25 

     

7

     

3.5 

  

Average

      

10.5 

  

Farm size (ha) 

 

0 – 2 

                                        

95   

    

46.0 

  

3 – 5 

          

72

    

35.0 

  

6 – 8 

   

26

    

12.5 

  

9 – 11  

     

9

    

4.5 

  

12 and above 

   

4

    

2.0  

  

Average

                    

3.9 

  

Annual Farm income (N)

 

50,000 –

 

100,000 

          

8

    

4.0 

  

100,001 –

 

150,000 

  

59

    

28.5 

  

150,001 –

 

200,000 

 

69

    

33.5 

  

200,001 –

 
250,000 

 
49

    
23.5 

  

250,001 –
 

300,000 
 

7
    

3.5 
   

300,001 –
 

350,000 
 

5
    

2.5 
  

350,000 and above 
 

9
    

4.5
 

Average      184,466.50 

Source: Survey Data, 2015.     
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Household Costs of seeking Orthodox Healthcare

 Table 2 showed average cost of treatment from orthodox healthcare providers in the 

study areas. On the average, a total of N9057.06 was spent by households for 

treatment of Onchocerciasis. This is an indication that those who seek treatment for 

Onchocerciasis manifestation incur significant costs which constitute important 

component of the socio-economic burden of the disease in endemic communities. 

Drug cost aside Ivermectin (N5, 562.57) constituted 61.42% of the total treatment 

cost. This is closely followed by other treatment costs such as referrals and 

transportation which constituted 20.10% and 11.53% of the total treatment cost 

respectively. These drugs are aside Ivermectin and they are administered alongside 

Ivermectin only in cases of complication. The drugs were either supplied by the 

health facility or purchased from outside facility on prescription. This is consonance 

with the findings of Asante and Asenso-Okyere (2003) who reported that the cost of 

drugs formed a significant proportion of the total treatment cost of incapacitating 

disease such as Onchocerciasis and Malaria.

The results revealed that, cost of Registration fees (N76.0), cost of laboratory test 

(N580.62) and transportation cost to purchase drugs outside the facilities 

(N220.75) formed relatively low proportion of the total treatment cost. This agrees 

with the findings of Russell (2004) and Asenso-Okyere (2003) who reported that 

cost of consultation and laboratory test formed relatively low proportion of the total 

treatment cost of malaria.

Cost of Onchocerciasis Prevention to Households.

Table 3 revealed that on the average, the households spent N33, 921.60 per year to 

Table 2: Average Treatment Cost of Onchocerciasis Case by Orthodox Healthcare 
Facilities  
Cost Item      Cost (N)    Percentage  
Registration        76.0      0.55  
Laboratory test      580.62    6.41  
Drugs

 
(inside facility)

    
3206.85

  
34.41

 
Drugs (outside facility)

    
2355.72

  
26.01

 
Transportation to facility

      
822.96

  
9.09

 Transportation outside facility
    

220.75
   

2.44
 Others (injection,

 
feeding, referrals)

  
1820.16

  
20.10

 Total Treatment Cost
    

9057.06
  

100.00
  Source: Survey Data, 2018
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prevent onchocerciasis infection in the study area. These include the cost of 

permethrin treated clothing, long sleeve shirts, pants, kerosene amongst others. The 

result further revealed that the cost of insecticides (DEET) constituted the highest 

(60.46%) of the total cost of onchocerciasis prevention. The cost of prevention 

appears to be low compared to treatment cost. Preventive measures adopted by the 

households include wearing long clothing to farms covering legs and hands, use of 

insect repellent, application of kerosene on the body after bath, robbing their body 

with rob ointment and palm oil to reduce itching of the skin.
 

Table 3: Average Cost  of Onchocerciasis Prevention to Households per Year 

 

Item

 

Amount (N)

 
 

  Repellents            20,508.10  

Treated clothing

      

7,152.00

 Sleeves/Pants

      
2,800.00

 
Ointment

       

2,260.70

 Kerosene/Palm oil

      

1,200.80

 Total

                    

33,921.60

 
 

Source: Survey Data, 2018
   

Indirect Cost of Onchocerciasis Illness to Households 

The indirect cost was estimated by quantifying in monetary terms, the opportunity 

cost of time that was spent by households in seeking treatment from the various 

treatment facilities. (Table 4). In addition, during the days of complete 

incapacitation and the period of convalescence any productive time that was lost 

by the Onchocerciasis Patients, their care-givers as well as substitute labourers 

were valued. The prevailing gender-specific agricultural daily wage in the study 

area was used for the time valuation. The prevailing daily wage rate was N1.300 for 

males and N1, 100 for female. The value of the opportunity cost of the productive 

time lost was obtained by multiplying the age-gender specific wage rate by the total 

number of productive days and hours lost due to illness.
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Value of Workdays Lost to Households Due to Onchocerciasis Illness

Table 5 showed that economically active patients who could not perform their 

normal activities lost an average of 30.38 days due to Onchocerciasis related illness. 

During the period of illness, healthy household members sacrificed their productive 

activities to take care of sick individuals. Time cost was calculated by converting 

days off of individual care-givers within the family to monetary terms using the 

current wage rate for day labourers to produce a proxy for the opportunity cost of 

time. The results revealed that more than fifteen workdays (17.79 days) on average 

was sacrificed by care-givers to take care of the sick. Among those who worked 

below their normal capacity (part-time), the lost period was 27.29 days.

The estimated cost of the workdays lost was calculated using the gender-specific 

average agricultural daily labour wage in the area. The results revealed that the 

average cost of patients' productivity loss was N36, 456.00. Similarly, cost of work 

limitation for patients was N33, 348.00 while cost of care-givers missed workdays 

was N21, 348.00. The average monthly cost of productivity loss of N57804.00 from 

patients and care-givers could be considered a huge economic burden on the 

affected individuals and their families. The absence of risk-pooling mechanism in 

Nigeria to protect households from financial shocks that could arise from common 

Items       Time (Minutes)   Percentage

 
Waiting time at the facility per Household   
 
Registration      25.31     21.02  
Consultation      28.32     23.52  
Laboratory      30.51     25.34  
Injection      15.00     12.46  
Dispensary (Drugs)     10.67     08.86  
Others (in-between activities)   10.61     08.81  
Total time spent at facility

  
120.42

   
100.00

 
Travel time to facility

   
35.74

     
Total time spent to visit Orthodox

 
Healthcare facility for treatment

  
156.16

 Cost of Treatment time
 
per Household (N)

               
518.85

 Cost of Treatment time incurred
 By all Households (N)

          
106,833.10

Source: Survey Data, 2018
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healthcare expenditures means that households and more importantly poorer 

households, are likely to experience a disproportionate burden of the disease.

Summary of the Cost of Onchocerciasis Illness to the Households

The average cost of Onchocerciasis illness to the households was estimated at N241, 

103.76. The direct cost was N42978.66 (cost of treatment and prevention) per 

household which represented 17.83% of the total cost of Onchocerciasis to the 

household (Table 6). The indirect cost was estimated at N198, 035.10 per 

household. The prevention cost to the household per year amounted to per capita 

cost of N3230.63 (Table 6). The average household cost of N241, 103.76 and 

prevention cost of N3, 230.63 are high enough to stretch the already tight 

expenditure budgets of households and contribute to their lower standard of living. 

The indirect cost associated with Onchocerciasis episode represented substantial 

burden on households; as the latter lost substantial proportion 82.15% of their 

income through indirect cost of Onchocerciasis. The situation was worsened as the 

households were forced to sacrifice their productive assets for health care thereby 

pushing them into poverty trap. This agrees with the findings of (Honeycutt, 2003) 

Table 5: Average Monthly Socio -economic Status (SES) Differences in the Number of 

Workdays Lost to Onchocerciasis Illness 

Variables     Number of Days Mean   Percentage   
Patient los an entire day of work

   
30.38

    
39.81

 
Care-giver lost an entire day of work

  
17.79

    
23.30

 
Work limitation for patient

    
27.79

    
34.41

 
Cost of patient’s missed workdays (N)

  
36,456

     
Cost of work limitation for patients (N)

  

33,348

 Cost of care-givers missed workdays (N)

  

21,348

 Average Total Cost of workdays lost to

  by Households

 

due to Onchocerciasis Illness

 

91,152

 Estimated Cost of Workdays lost to 

  Households (N

 

Million)

    

18.777

 

 

Source: Survey Data, 2018.
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who reported that indirect cost of Onchocerciasis illness are substantial and can be 

significantly greater than direct medical care.

Conclusion and Recommendations 

The study has shown that Onchocerciasis constitutes considerable economic 

burden on the income and well-being of the affected households as the latter expend 

substantial amounts of their income on direct and indirect health care payments. 

The results from the cost of illness approach showed that indirect cost constituted 

about 82.15% of the total cost of illness which is huge enough to push the affected 

households into poverty trap. The study concludes that Onchocerciasis is exposing 

the affected households in Benue State of Nigeria to risk of losing productive assets, 

labor, wage (income) which in turn affect the economic well-being of communities, 

reduce agricultural productivity, savings and consumption pattern. Therefore, for 

sustainability of agricultural production and enhancement of income and standard 

of living of the farm families, the following recommendations are pertinent:

1. The proximity of the Orthodox Healthcare facilities affect the cost of 

transportation and cost of time. The service should be brought closer to 

patients in the remote areas regularly in order to improve timeliness of 

Table 6: Summary of Average Cost of Onchocerciasis Illness to Households per Year  
Cost of Illness    Amount (N)    Percentage  

Direct Cost  
Treatment cost    9057.06    3.76  
Prevention cost    33921.60    14.07  
Indirect Cost  
Workdays lost (patients)   36456.00    15.12  
Workdays lost (care -givers)

  
21348.00

   
08.86

 
Work limitation (patients)

  
33348.00

   
13.83

 Time cost (attending facilities)         106883.10
   

44.33
 Cost of Illness (COI)

     
241103.76

                
100.00

 Average Household Size
  

11
 Per Capita Cost of 

 
Prevention/Month

   
3083.78

 
Per Capita Cost of

 
Illness/Year

     

22962.26

 Source: Survey Data, 2018.
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treatment.

2. Road networks should be improved to reduce the cost of transportation to 

the Health facilities.

3. Social Security Scheme should be introduced to protect households against 

the financial burden of direct health care payment. This will minimize the 

sales of households' productive assets to pay medical bills when faced with 

illness shocks.

4. Prioritizing domestic resource allocation for the treatment of Onchocerciasis 

is important for significant and sustained reduction in the burden of the 

disease.
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