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Assessment of community-based ivermectin treatment coverage for onchocerciasis in the Batcham Health District, Cameroon, September 2021

Abstract : 
Background: Onchocerciasis is a chronic parasitic disease caused by the nematode Onchocerca volvulus, transmitted by the bite of black flies of the genus Simulium that breed in rivers and streams. Mass treatment with ivermectin, combined or not with vector control, has significantly reduced prevalence and incidence in several endemic regions. While notable successes have been recorded in Latin America, sub-Saharan Africa, particularly Cameroon, remains a major focus requiring sustained efforts to achieve the elimination goal by 2030, in accordance with WHO recommendations.
Aim: The paper aims to assess community-based ivermectin treatment coverage for onchocerciasis in the Batcham Health District, September 2021.
Method: This was an independent descriptive cross-sectional survey of ivermectin treatment coverage in Batcham Health District. Stratified random sampling was used to select clusters and then households, including individuals aged 5 years and older. Data were collected by trained interviewers using a pre-tested questionnaire via the Kobo app. Collect. This was a descriptive cross-sectional study conducted on a random sample of households to assess the distribution of mass drug administration (MDA) coverage in the Batcham Health District. Data were collected using a pre-tested questionnaire administered via smartphones, with forms developed in KOBO Collect. A total of 804 individuals aged over 5 years were recruited from 201 households to estimate the proportion of supplemented individuals in this age group in the Batcham health district. Data collection took place from February to March 2022. Results: The study included 802 participants, mostly aged 16–50 years (62.5%) and with secondary education (54.9%). The actual treatment coverage for CDTI/ CDTi in 2021 was 61.7% (95% CI: 58.3–65.0%), well below the reported administrative coverage of 90% (χ² = 21.49, p < 0.001). Factors associated with non-adherence included lack of information (OR = 0.46; 95% CI: 0.30–0.70; p < 0.001), lack of census participation (OR = 0.11; 95% CI: 0.07–0.16; p < 0.001), and female gender (with males being more likely to adhere: OR = 0.45; 95% CI: 0.32–0.65; p < 0.001). The most effective communication channels were the census (85.1%), churches (82.9%), and social groups (75.9%), while television (77.6%), community health workers (74.4%), SMS (85.7%), and the internet (100%, very small sample) showed mixed results.
Conclusion: This independent investigation highlights a substantial gap between actual treatment coverage and reported data, suggesting an urgent need to strengthen community mobilisation, the effectiveness of awareness campaigns and independent monitoring to ensure that elimination targets are met by 2030.
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Introduction
Onchocerciasis is one of the neglected tropical diseases with great public health importance in the Americas and in many African countries. River blindness can lead to severe dermatologic and ophthalmologic complications that may result in blindness and other associated social stigmatisations (Elom & Okpara-Elom, 2021; Afolabi et al., 2016). Onchocerciasis, or "river blindness," is a filariasis caused by Onchocerca volvulus, transmitted by black flies, Simulium proliferating along rivers (1)Endemic in several sub-Saharan African countries, including Cameroon, it causes pruritus, skin lesions and eye damage that can progress to blindness, with a major socioeconomic impact. (2)In 2019, the WHO estimated that 217.5 million people around the world lived in areas requiring mass preventive treatment with ivermectin, with transmission persisting in some foci despite progress in control campaigns (3). It is estimated that 99% of the 21 million individuals currently infected with O. volvulus live in Africa, with the majority in many parts of South Sudan, the Democratic Republic of the Congo, some areas in the Central African Republic and Cameroon (4,5)
Elimination of onchocerciasis in sub-Saharan Africa, where over 95% of the people estimated to require inclusion in control and elimination programs live, will be more challenging due to the geographical scale over which endemicity occurs. Onchocerciasis in Africa is highly heterogeneous, and endemic communities with varying prevalence can be located within a single, large geographic area of continuous onchocerciasis distribution (Crawford et al., 2024). Despite decades of struggle, the elimination of Onchocerca volvulus by 2025 still faces logistical, operational and financial challenges. (6)Monitoring still relies on reported coverage, often biased by overestimation of target populations, weak information systems and underreporting or inflation of data. (7)In 2023, the WHO estimated the number of people living in areas requiring intervention at 249.5 million, with 172.2 million treated (69% coverage) [6]; the 90% coverage reported in Cameroon, specifically in the Batcham district in September 2021, requires independent verification, which sparks the interest of this study. 
Since the 1940s, several international partnerships have been formed to combat onchocerciasis. (6)In 1968, an integrated plan was developed, followed in 1974 by the launch of the Onchocerciasis Control Programme (OCP) under the aegis of UN agencies and the World Bank. (8) The African Program for Onchocerciasis Control then deployed community-directed preventive chemotherapy ( CDTi ) based on ivermectin ( Mectizan® ), a method that has demonstrated its effectiveness and sustainability (9). This strategy has been extended to the remaining endemic areas with the aim of eradicating the disease. However, the literature highlights that the calculation of treatment coverage, based on distributor records, remains susceptible to structural bias. (10,11)
The objective for the survey in Batcham is to verify data, identify barriers to uptake, target uncontacted populations, and thus strengthen the effectiveness of ivermectin treatment to achieve elimination targets. Thus, given the uncertainties inherent in reported coverage, the overall objective of this study is to assess the therapeutic coverage of the 2021 campaign of community-directed ivermectin treatment (CDTI) against Onchocerca volvulus in the Batcham health district; we assume that the actual CDTI coverage is equal to the reported coverage in this district.
Method
Study design
This was a descriptive cross-sectional study conducted on a random sample of households to assess the distribution of mass drug administration (MDA) coverage in the Batcham Health District. Data were collected using a pre-tested questionnaire administered via smartphones, with forms developed in KOBO Collect. Trained and supervised interviewers carried out the survey in twenty clusters, each consisting of ten households, selected through a three-stage cluster random sampling method.
Study Site and Population
The study covered the entire Batcham Health District, located in the Bamboutos Division of the West Region, Cameroon. It is one of 20 health districts in the region. The district is predominantly rural, covering an area of 200 km², with a population of 90,686 inhabitants distributed across 137 communities, resulting in a density of 453 inhabitants/km².
Its administrative boundaries are:
· North and East: Mbouda Health District
· South: Penka Michel Health District
· West: Dschang Health District
The district is subdivided into 12 functional health areas, which together host 33 recognised health facilities. These include 17 public facilities (15 Integrated Health Centres, 1 District Medical Centre, and 1 District Hospital) and 16 private facilities (2 denominational Medical Centres, 2 private denominational Health Centres, and 14 private secular Health Centres).
The study population comprised male and female residents aged 5 years and above, who had been living in the district for at least six months prior to the survey. Exclusion criteria were: visitors, individuals unable to provide informed consent or assent, those whose legal guardians declined participation, and individuals with mental incapacity at the time of data collection.
Sample size calculation. (12)
The parameters used were:
· Expected coverage (P) = 80.5%;
· Precision at 95% CI (d) = 5%;
· Critical value for a 95% confidence interval (Z) = 1.96;
· Design effect (k) = 3 (WHO recommendation);
· Non-response rate (r) = 10%.
Formula:
    
  
The minimum size required was therefore 804 individuals.
Estimated number of people per household 
· Proportion of population in target age group (a): 80%;
· Fraction of the population covered (b): 90%;
· Average household size (c): 5.
T= a×b×c = (0, 8)( 0, 9)(5)=4 eligible persons per household
Number of households required:
804 /4=201 households
Sampling
A three-stage cluster random sampling was applied:
First stage: random selection of health areas: the 12 health areas were listed in alphabetical order and numbered from 1 to 12, then 6 areas were randomly selected using a random number generator (RNG).
Second stage: random selection of villages or neighbourhoods: the sample size was distributed proportionally to the population of each health area. The number of households per area was calculated from the average household size. The sampling interval was determined by dividing the total population of the area by the number of clusters assigned to that area.
Third stage: random selection of households forming each cluster: in accordance with WHO recommendations advocating a minimum of 7 and a maximum of 15 units per cluster, 10 households per cluster were selected. (13)
A total of 804 individuals aged over 5 years were recruited from 201 households to estimate the proportion of supplemented individuals in this age group in the Batcham health district. The assumptions were: an AMM coverage of 80.5% (district data), a 95% CI, and a cluster effect of 3 (WHO recommendation) (14)and an estimated response rate of 90.1%.
Data collection tools and procedures
Data collection took place from February to March 2022 using a structured, face-to-face, pre-tested digital questionnaire. Designed with KOBO Collect software. The questionnaire collected sociodemographic characteristics, participation in the TCDI campaign, reasons for non-adherence, and communication channels used during the intervention. Data collection was carried out by trained and supervised interviewers.
Data analysis
Data analysis followed the predefined analytical framework. Descriptive statistics (frequencies and percentages) were calculated to estimate actual TCDI coverage and describe the effectiveness of communication channels. Actual coverage was compared with administrative coverage reported by the Batcham health district using appropriate statistical tests for proportions. Bivariate and multivariate logistic regression analyses were performed to identify factors independently associated with TCDI non-adherence. Statistical significance was set at 0.05, with 95% confidence intervals (CI). To compare the actual proportion and the reported proportion, a chi-square test was used to determine if there is an association with the following hypothesis:
H0: There exists no difference between the proportions
H1: There exists a difference between the proportions
Ethical considerations 
The study protocol received ethical approval from the Western Regional Ethics Committee. Administrative authorisations were obtained from the Batcham Health District Service and the Batcham Sub-Prefecture. Participation was voluntary, with written informed consent or verbal assent obtained from each participant, or from parents/legal guardians for minors. Data confidentiality was guaranteed, with access limited to authorised members of the research team.
Results 
1. Socio-demographic characteristics
Participated in the campaign. 420(52.4%) of the participants were male, and 382(47.6%) of the respondents were female. A majority of 440 (54.9%) of the participants had a secondary level of education. Most 501(62.47%) of the participants were aged between 16 and 50 years old. majority of the participants were from Batcham Chefferie 193(24.1%) and the least were from bagang west 93(11.6%).

[bookmark: _Toc107492416]Table 1 Socio-demographic characteristics
	
	frequency
	Percentage (%)
	95% CI (%)

	Sex
Female
Male
	
420
382
	
52.4
47.6
	
48.9 - 55.8
44.2- 51.1

	Education
none
primary
secondary
tertiary
	
8
286
440
67
	
1.1
35.7
54.9
8.4
	
0.5-1.9
32.4-39.0
51.4-58.3
6.6-10.4

	Age
5-15
16-50
51-65
>65
	
145
501
97
59
	
18.08
62.47
12.09
7.36
	
15.57 -20.89
59.07 -65.75
10.02 -14.53
5.75 	-9.37

	Health area
Bagang West
Bambi
Bamougong
Batcham Chiefdom
Batcham Fiela
Batcham City
	
93
94
175
193
142
105
	
11.6
11.7
21.8
24.1
17.7
13.1
	
9.5- 13.9
9.6-14.1
19.1- 24.8
21.2-27.1
15.2-20.5
10.9-15.6



2. Therapeutic coverage
In the table below we observe that the health area with the highest coverage was batcham chefferie 169(87.9%) followed by bangang ouest 81(87.1%) and then bambi 61(64.9%). The health areas with the least coverage were Bamougong 57(32.6%), followed by Batcham City 37(35.2%). Overall, the health district of Batham had a drug coverage of 61.7%.

[bookmark: _Toc107492417]Table 2 Therapeutic coverage of the 2021 round of Community Directed Treatment with Ivermectin in the Batcham health district, per HA
	
	Frequency
	Percentage (%)
	95.0% CI

	BAGANG WEST
	81
	87.1
	79.2-92.7

	BAMBI
	61
	64.9
	54.9-74.0

	BAMOUGONG
	57
	32.6
	26.0-39.8

	BATCHAM CHIEF
	169
	87.6
	82.4-91.7

	BATCHAM FIELA
	90
	63.4
	55.3-71.0

	BATCHAM VILLE
	37
	35.2
	26.6-44.7

	Total
	495
	61.7
	58.3-65.0



3. Comparison between the actual coverage and the reported coverage
[bookmark: _Toc107492418]Table 3 Comparison between actual and reported coverage
	
	Postponed
	Current
	Total
	Chi 2
	P value

	Taken drugs
	No
	10
	38
	48
	21.49
	0.000

	
	Yes
	90
	62
	152
	
	

	Total
	100
	100
	200
	
	



4. Factors associated with non-adhesion
The table below shows the factors associated with non-adhesion to drugs. For this analysis, each variable was first taken independently in the unadjusted model, then those which were significant at 5% in the unadjusted model were passed to the adjusted model. From this analysis, we note that awareness (OR: 0.46; CI: 0.30-0.70; p=0.000), being censored (OR: 0.11; CI: 0.07-0.16; p=0.000) and being of male sex (OR: 0.45; CI: 0.32-0.65; p=0.000) were significantly associated with non-adhesion to the drug. Being aware of the campaign reduced by 54% the chances of not adhering to the drug compared to someone who was not aware.
[bookmark: _Toc107492420]Table 4 Factors associated with non-adhesion
	Non-adherence to the drug

	
	Unadjusted model
	Adjusted model

	variables
	OR(CI)
	P value
	OR(CI)
	P value

	Age
16-50
5-15
51-65
>65
	
1
1.04(0.71-1.53)
1.27(0.81-1.97)
0.920.52-1.61)
	

0.810
0.280
0.770
	


-
	


-

	Aware
No
yes
	
1
0.15(0.10-0.21)
	

0.000
	
1
0.46(0.30-0.70)
	

0.0003

	Census
No
yes
	
1
0.07(0.05-0.11)
	0.000
	
1
0.11(0.07-0.16)
	

0.000

	Education
None
Primary
Secondary
higher
	
1
0.12(0.01-1.02)
006(0.00-0.51)
0.12(0.01-1.05)
	

0.052
0.010
0.056
	
1
0.29(0.02-2.88)
0.15(0.01-1.52)
0.25(0.02-2.72)

	

0.29
0.11
0.25

	Here
No
yes
	
1
1.26(0.71-2.23)
	

0.41
	
-
	
-

	Sex
Female
male
	
1
0.42(0.31-0.57)
	

0.000
	
1
0.45(0.32-0.65)
	

0.000



5. Communication channel effectiveness
Communication coverage varied by channel. Community Health Workers reached 74.4% of respondents, and social groups reached 75.9%, indicating moderate effectiveness. Churches (82.9%) and census activities (85.1%) demonstrated greater impact, while SMS (85.7%) and the internet (100%) recorded the highest proportions, though small sample sizes limit the reliability of these findings. Television reached 77.6%, performing less effectively than targeted community-based approaches. Overall, direct interpersonal and community channels proved more effective than mass media in achieving message penetration.

Table 5: communication channel effectiveness during Community Directed Treatment with Ivermectin at the Batcham health district
	Source of information
	Frequency
	Percentage (%)
	95%CI (%)

	CHW
	186
	74.4
	(68.7-79.5)

	Soc G
	355
	75.9
	(71.8-79.6)

	Church
	68
	82.9
	(73.7-89.9)

	SMS
	12
	85.7
	(61.5-96.9)

	Census
	388
	85.1
	(81.6-88.1)

	Internet
	9
	100
	-

	TV
	76
	77.6
	(68.6-84.9)


CHW: Community Health Workers, SMS: messages, Soc G: Social groups TV: Television

Discussion
Therapeutic coverage
The objective of this survey was to assess progress toward the elimination of onchocerciasis in the Batcham Health District. The study enrolled 802 participants targeted for Community-Directed Treatment with Ivermectin (CDTi). Of these, 420 (52.0%) were males and 382 (47.6%) were females. The majority belonged to the 16–50 years age group (n = 501; 62.47%). Secondary education was the most common level attained. Six health areas were included, with Batcham Chefferie accounting for the largest share (n = 193; 24.1%).
Therapeutic Coverage Findings
This study compared actual therapeutic coverage with the administrative coverage reported for CDTi in the Bath and North East Somerset Health District. While the district reported a 90% coverage rate, the survey revealed an actual coverage of 62%, a statistically significant difference (p < 0.001). The observed coverage fell below the WHO-recommended minimum of ≥80% required for onchocerciasis elimination [14].
Coverage varied between health areas, partly due to differences in the timing of ivermectin introduction and the number of treatment rounds completed. These findings suggest that, although ivermectin was consistently available, annual treatment was not uniform across all areas. This pattern contrasts with findings from Tombel Health District [16] but aligns with observations from Kaduna State, Nigeria [15]. Reported barriers to participation included adverse drug reactions, inadequate management of side effects, absence during distribution, and pre-existing health problems.
Statistical Comparison of Reported vs. Actual Coverage
The chi-square test confirmed a statistically significant discrepancy between reported and surveyed coverage (χ² = 21.49 vs. χ² critical = 3.84, df = 1; p < 0.001), indicating a substantial overestimation in administrative reports. Similar discrepancies have been documented in other mass drug administration (MDA) programs, often linked to reporting bias, data quality limitations, and inaccuracies in population estimates [17]. Such overestimations can create a misleading impression of program success, obscuring areas where coverage remains insufficient to interrupt transmission [18]. Strengthening monitoring systems through independent coverage surveys and community-based verification is therefore recommended [19].
Factors Associated with Non-Adherence
Multivariate analysis identified prior awareness of the campaign, participation in the census, and male gender as significant predictors of adherence. Awareness reduced the odds of non-adherence by 54% (OR = 0.46; 95% CI: 0.30–0.70; p < 0.001), while census participation reduced it by 89% (OR = 0.11; 95% CI: 0.07–0.16; p < 0.001). Being male was associated with a 55% reduction in non-adherence compared to being female (OR = 0.45; 95% CI: 0.32–0.65; p < 0.001). These findings highlight the importance of social mobilisation and community engagement, consistent with previous research [17]. This result is compared to a study done in Maheeenge, Tanzania, where Ivermectin uptake is optimised by continuous advocacy about the importance of taking ivermectin to prevent onchocerciasis-associated morbidity (15)
The protective effect of census participation may be linked to improved household identification and direct contact with distribution teams [18]. However, challenges remain among individuals who were not sensitised or were absent during census activities. As Katabarwa et al. (2010) [17] note, reaching mobile and marginalised populations requires tailored distribution strategies. Combining targeted communication campaigns with comprehensive census coverage may improve equity and treatment uptake [20].
Effectiveness of Communication Channels
Communication coverage varied across channels. Community Health Workers and social groups reached 74.4% and 75.9% of respondents, respectively, reflecting moderate but widespread community engagement. Churches (82.9%) and census activities (85.1%) achieved higher coverage, emphasising the value of structured, interpersonal mobilisation. This is similar to a study done in Jimma, Ethiopia, where it was crucial to develop well-designed, harmonised and culturally appropriate health education and communication activities that are integrated into the mass drug administration efforts (16).  
Digital channels such as SMS (85.7%) and internet (100%) reported the highest coverage rates; however, these results are based on small samples (n = 12 and n = 9, respectively), limiting their reliability. Television reached 77.6%, performing slightly below the most effective community-based methods. This aligns with findings from other African onchocerciasis programs, where interpersonal and event-based strategies consistently outperform mass media [17]. The evidence supports integrating multiple, complementary channels—particularly CHWs, local leaders, and census activities—to maximise reach and ensure equitable awareness [21, 22].
Conclusion
This independent survey revealed actual therapeutic coverage of just above three-fifths of the target population—well below both the district’s reported 90% and the WHO-recommended threshold. Census participation, campaign awareness, and gender were key determinants of adherence, while census activities, social gatherings, and CHWs proved to be the most effective communication channels. The discrepancy between administrative and survey coverage underscores the need for independent verification and strengthened monitoring to support onchocerciasis elimination efforts in the Batcham Health District.
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