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Introduction

Schistosomiasis has been a major public health concern in Senegal for almost 40 years. Mass drug administration (MDA) is the primary control strategy for treating schistosomiasis, however, there is a global limited availability of praziquantel therefore not all at-risk groups can be adequately treated. For settings in Senegal where there are numerous permanent bodies of water and persistent water contact, reducing prevalence and maintaining progress is challenging as reinfection occurs rapidly and can quickly return to pre-treatment levels. 





Methods

In this paper we compare schistosomiasis prevalence following nearly 10 rounds of MDA. We also explore the impact of shifting decision-making from district-level prevalence to sub-district level prevalence on endemicity categorization and drug needs. 





Results

Using mapping survey data from baseline (1996-2013) to the most recent impact assessment (2022-2024) we found that schistosomiasis prevalence declined significantly from 19.3% to 14.4%. Analysis of changes in endemicity categorization by district and sub-district level prevalence found that a larger percentage of sub-districts were classified as non-endemic, and a lower percentage of sub-districts were low or moderate/high endemicity compared to using district-level prevalence. 





Conclusion

These differences suggest that shifting from treating entire districts to targeting sub-districts may yield similar outcomes to current strategies while offering economic and drug resource allocation benefits. This information is valuable for governments, donors, and implementation partners involved in the planning and execution of MDA programs in these regions.
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1 Introduction

Schistosomiasis, commonly known as bilharzia, is a neglected tropical disease (NTD) affecting an estimated 251.4 million people worldwide across 51 countries, of which over 90% of cases are in Africa (1, 2). The schistosomiasis infection rate is particularly high in settings with poor sanitation and limited access to safe water (3). Schistosomiasis is an acute and chronic parasitic disease caused by blood flukes (trematode worms) of the genus Schistosoma. The two most common species in Africa are Schistosoma mansoni and S. haematobium, causing intestinal and urogenital schistosomiasis, respectively.

The mainstay control strategy is to periodically treat at least 75% of all school-aged children (SAC) who are at risk of morbidity from schistosomiasis through mass drug administration (MDA) with praziquantel (4–6). In 2022, the World Health Organization (WHO) released new treatment guidelines that recommend annual MDA in endemic communities with a prevalence of Schistosoma spp. infection ≥ 10% among all age groups at risk above 2 years of age, including pregnant women after the first trimester and lactating women (7). In communities with a prevalence of Schistosoma spp. infection < 10%, the WHO suggests one of the following two approaches based on programmatic objectives and resources: (i) where there has been a program of regular preventive chemotherapy, continue the intervention at the same or reduced frequency towards interruption of transmission; or (ii) where there has not been a program of regular preventive chemotherapy, to use a clinical approach of test and-treat, instead of MDA (7). There is, however, a global limited availability of donated praziquantel and not enough drugs to treat all at-risk groups. As a result, there is a simultaneous shift from mass treatment at the district to the sub-district level, but prevalence data often do not exist at this level.

Numerous research studies conducted in the 1980s found that schistosomiasis is a major public health problem in Senegal, which was exacerbated further by the construction of agricultural dams (8–13). As a result, an intergovernmental organization (Organisation pour la mise en Valeur du fleuve du Sénégal or OMVS) was established by the World Bank in 1995 around the Diama Dam in the Saint-Louis region (14). In 1999, the Senegalese Ministry of Health launched the National Schistosomiasis Control Program (PNLB) with funding from the World Bank. Baseline schistosomiasis mapping was conducted between 1996 and 2013 in two phases. In the first phase, 102 villages in 24 districts were mapped between 1996 and 2003. Based on these results, MDA started in 2009 and 2010 in 14 districts, focusing on SAC and adults at risk. Then, in 2012, with the support from the U.S. Agency for International Development (USAID), and in 2013, with funding from the Schistosomiasis Control Initiative (SCI), the PNLB conducted a final mapping of the central and southern regions of Senegal in a further 27 districts.

Along the Senegal river basin, treatment with praziquantel has proved effective at reducing schistosomiasis but the prevalence remains high in some areas due to the abundance of permanent water bodies and persistent water contact that maintains transmission of the disease throughout the year (15). Therefore, in such settings, despite repeated MDA, the control of schistosomiasis transmission is difficult as reinfection occurs rapidly, and the prevalence can return to pre-treatment levels quickly (16–18). The third MDA was implemented in 2014, and, by 2016, nationwide treatment had been scaled up. As per the WHO guidelines, after four to five rounds of MDA, impact evaluations were conducted between 2016 and 2020 in the Senegal Basin River to assess the impact of treatment and review the treatment strategy (19–22). As part of optimizing schistosomiasis treatment and eliminating it as a public health problem, the WHO shifted its recommendations and encouraged countries to update schistosomiasis endemicity at the sub-district level (rather than district) to better target populations requiring chemoprevention with praziquantel. It is in this context that the national schistosomiasis control program conducted an analysis of the first impact assessment data in collaboration with the WHO/Expanded Special Project for the Elimination of Neglected Tropical Diseases (ESPEN) to categorize sub-district schistosomiasis endemicity across the country in 2021. This exercise highlighted the evidence gap in the number of sub-districts without prevalence information (23). As a result, between 2022 and 2024, Senegal started to scale up sub-district level surveys not only to evaluate the impact of MDA and reassess the burden of schistosomiasis after 5 years of MDA, but also to enable a paradigm shift in implementation strategy (23). Here, we present the prevalence of schistosomiasis among SAC in Senegal from baseline to 2024, following up to 10 rounds of preventive chemotherapy.




2 Methods

There have been three major schistosomiasis surveys conducted in Senegal. The first baseline evaluation was carried out between 1996 and 2013, followed by a post-MDA evaluation between 2016 and 2020, and, more recently, a second reassessment in 2022–2024 (see Table 1). Simultaneously, there has been a change in focus by WHO over the last 15 years (from district to sub-district implementation) and donors with different budget priorities, both of which have had an impact on the consistency of study design over time.


Table 1 | Summary of schistosomiasis surveys from baseline mapping to the most recent surveys.
	Year of survey
	Survey
	Survey design
	Number of schools sampled per district
	Number of SAC sampled per school
	Diagnostic techniques



	1996–2013
	Baseline mapping
	Stratified, two-stage cluster survey at the district level
	Proportional to the size of the district—approximately five schools per district
	50
	Kato–Katz and urine filtration


	2016–2020
	First impact assessment
	Stratified, two-stage cluster survey at the district level
	Proportional to the size of the district
	50
	Kato–Katz and urine filtration


	2022–2024
	Second impact assessment
	1. SOS survey: compact segment sampling
2. Stratified, two-stage cluster survey at the sub-district level
	1. 40% of communities across three contiguous districts
2. 30%–40% communities per sub-district
	1. 30
2. 24
	Kato–Katz, hematuria, and urine filtration









2.1 Baseline mapping (1996–2013)

Baseline disease mapping of schistosomiasis was conducted between 1996 and 2013 whereby the sample size was calculated to give the same spatial density of schools used in similar surveys from neighboring West African countries, which equated to approximately five schools sampled per district (24, 25). In brief, 50 SAC aged 5–14 years stratified equally by sex (25 girls and 25 boys) were selected using systematic random sampling of class lists in each school in accordance with WHO mapping guidelines. All selected SAC were asked to provide a stool sample that was examined microscopically using duplicate Kato–Katz for the eggs of STH (Ascaris lumbricoides, Trichuris trichiura, and hookworms) and S. mansoni (4). Average eggs across two slides were used to calculate the eggs per gram (epg) of stool for each organism and the threshold for heavy-intensity infections was ≥400 epg of stool (4, 26). Each child also provided a urine sample where up to 10 mL was filtered through polycarbonate filters with a pore size of 8–30 μm and the number of eggs of S. haematobium was counted and expressed as eggs per 10 mL of urine (4). Infection was categorized according to WHO guidelines, where heavy infections were defined as ≥50 eggs per 10 ml of urine (4). Urogenital schistosomiasis infection was defined as having the presence of hematuria and/or S. haematobium eggs in the urine (4, 27).




2.2 First schistosomiasis impact assessment (2016–2020)

By 2016, schistosomiasis treatment in all endemic districts had been achieved, and after 5 years of MDA implementation, the WHO recommends an impact evaluation of MDA on schistosomiasis prevalence (4). The same survey method was used as a baseline, with the selection of schools proportional to the size of the district, which resulted in approximately five schools sampled per district. The assessments were rolled out systematically with 11 districts surveyed in 2016, nine districts in 2017, six districts in 2018, eight districts in 2019, and finally five districts in 2020 (19–22). Like at baseline, 50 SAC were chosen using systematic random sampling of class lists by age and sex in each school using duplicate Kato–Katz for STH and S. mansoni diagnosis and urine filtration for S. haematobium (4).




2.3 Second schistosomiasis impact assessment (2022–2024)

Due to the shift from district to sub-district implementation and the evidence gap to enable the change in approach, sub-district level schistosomiasis assessments were rolled out, starting with eight districts (94 sub-districts) surveyed in 2022, 13 districts (167 sub-districts) in 2023, and 22 districts (195 sub-districts) in 2024.

The survey method has been published elsewhere, but to summarize, a stratified, two-stage cluster survey design was used whereby the first selection was a simple random sample of sites (schools) in each sub-district, and the second selection was SAC in schools (28, 29). The survey sample size was decided based on precision-based sample size calculations. In brief, since the survey aimed to estimate the prevalence at the sub-district level, which is probably less ecologically heterogeneous than the district, an estimated intra-cluster correlation coefficient (ICC) of 0.041 was used (28). Villages were selected proportional to sub-district size (approximately 30%–40% of communities). In each selected village, a school was selected. Sample size calculations were performed to find a two-stage cluster survey design that would be capable of estimating 50% prevalence with a 10-percentage-point margin of error on the 95% confidence interval, using calculations from Lohr (30). This led to a recommended sample size of 15–20 schools per district (dependent on the size of the district) and 2–3 schools per sub-district, with 24 children aged 5–14 years sampled per school (12 girls and 12 boys) (29). In a selected school, students from the first six primary schools were recruited into the study. In each class, the students were assembled in separate lines—one line of boys and one line of girls. Two boys and two girls were subsequently selected randomly. A list of the students who were selected for the study was given to the school authority for their records. The respondents were interviewed with a semi-structured questionnaire using the ESPEN Collect with global positioning system (GPS) coordinates for each school and water, sanitation, and hygiene (WASH) data were recorded (31).

Laboratories were set up in schools or health posts to ensure samples were examined immediately after they were produced. Upon collection in the field, each urine sample was visually assessed, and the results were recorded as clear, turbid, or bloody. The samples were tested immediately at the school using a urine dipstick (Haemastix®) according to the manufacturer’s instructions for examining the presence of blood, as a proxy measure for S. haematobium. The Haemastix® results were graded as “negative”, “trace not haemolysed”, “trace haemolysed”, “+”, “++”, and “+++”, respectively. All hematuria-positive samples were then processed using the filtration technique and the slide was microscopically examined for S. haematobium eggs (27). Single stool samples were examined for the presence of STH and S. mansoni using the Kato–Katz technique on duplicate slides and the results were read by a laboratory technician using standard procedures (26).





2.4 Statistical analysis

In all survey years, each child had a unique ID number allocated to them for anonymous analysis of their parasitological results. In the baseline mapping and first impact assessment, individual-level data were collected on paper and then double-entered into Microsoft Excel (Microsoft Corporation, Bellevue, WA). In the second impact assessment, data were collected on Android tablets using ESPEN Collect (31). The analysis utilized current geography to compare prevalence over time and included an analysis of aggregated prevalence at the regional level across survey years. Data were analyzed in STATA 16.1 (StataCorp, College Station, TX) with figures generated utilizing multiple packages in R (v4.3.3; R Core Team 2024, Vienna, Austria). Disease prevalence estimates using baseline and most recent survey data were calculated and 95% confidence intervals were determined using negative binomial regression. Prevalence estimates between the baseline data and the most recent survey data were compared using a two-sample test of proportions. The significance threshold for all statistical tests was set at 0.05. Missing data were excluded from estimates of prevalence. Only aggregated school-level data were available for the baseline; however, individual-level data were available for the first and second impact assessments but are not presented here due to a lack of historical comparison data. The maps were generated utilizing Python (Python Software Foundation, version 3.13.1. Available at http://www.python.org) to join the prevalence tables with the shapefiles and ArcGIS Pro to visualize the data and create the maps. Population data was from the national census compiled by the National Agency of Statistics and Demography of Senegal (ANSD).





3 Results

Baseline schistosomiasis mapping was conducted in a total of 48 districts, with 218 schools and 17,865 SAC sampled. Overall schistosomiasis prevalence across all the schools sampled between 1996 and 2013 was 13.2%, with the district-level prevalence ranging from 0% to 91.2%. Following several rounds of treatment, a schistosomiasis impact assessment was then carried out between 2016 and 2020 across 32 districts, with 145 schools and 8,345 SAC sampled. Overall prevalence in all the schools sampled was 22.5%, with district-level prevalence ranging from 0% to 94.8%. More recently, a second impact evaluation, this time powered to estimate prevalence at the sub-district rather than the district level, was carried out between 2022 and 2024. In total, 29 districts (456 sub-districts), 727 schools, and 18,884 SAC were sampled. Overall schistosomiasis prevalence across all the schools surveyed in this time frame was 14.7%, with the district-level prevalence ranging from 0% to 47.3% (Table 2). In summary, when considering overall national prevalence at each time point, there was no statistically significant change in prevalence between baseline (13.2%) and current (14.7%; p=0.06). Considering regional prevalence, however, there was a statistically significant reduction in most regions (Table 2; Supplementary Tables 1, 2).


Table 2 | Summary of schistosomiasis prevalence across all regions over time. .
	Region
	% SCH** prevalence at baseline from 1996 to 2013 (district prevalence range)
	% SCH** prevalence from
2016 to 2020 (district prevalence range)
	% SCH** prevalence from
2022 to 2024 (district prevalence range)
	P-value



	Dakar
	2.29 (0.00-1.20)
	–
	4.68 (1.43-10.0)
	0.19


	Diourbel
	13.7 (6.00-29.1)
	–
	–
	–


	Fatick
	28.7 (0.40-63.8)
	3.2 (2.80-3.60)
	9.26 (4.21-16.4)
	<0.001


	Kaffrine
	13.6*
	15.5 (10.6-19.5)
	12.6 (1.93-31.1)
	0.74


	Kaolack
	10.4 (5.00-19.6)
	–
	4.56 (3.46-5.65)
	0.004


	Kedougou
	–
	54.2*
	18.4 (3.69-31.3)
	<0.001


	Kolda
	12.9 (2.00-26.8)
	15.8*
	6.89 (0.27-17.1)
	0.004


	Louga
	23.4 (3.15-59.3)
	33.1 (0.00-80.1)
	8.12 (1.07-21.7)
	<0.001


	Matam
	41.3 (2.00-68.2)
	26.6 (5.17-45.2)
	–
	0.002


	Saint Louis
	66.3 (44.4-82.4)
	45.1 (24.2-94.8)
	27.1 (7.50-47.3)
	<0.001


	Sedhiou
	0.52 (0.39-0.78)
	8.70 (0.00-18.0)
	–
	0.06


	Tambacounda
	91.2*
	7.79 (4.00-15.5)
	15.8 (5.08-29.4)
	<0.001


	Thies
	5.44 (0.40-27.0)
	17.3 (2.40-26.3)
	9.78 (1.67-17.6)
	<0.001


	Ziguinchor
	19.1 (16.3-22.0)
	1.95 (1.14-3.35)
	2.64*
	<0.001


	TOTAL
	13.2 (0-91.2)
	22.5 (0-94.8)
	14.7 (0-47.3)
	0.06





*Only one district surveyed.

**SCH, schistosomiasis.P-values in bold are statistically signficant.



Since different districts were surveyed at each time point, the prevalence in the subset of districts that were assessed both at baseline and the most recent survey was analyzed (Table 3 and Figure 1). Overall, schistosomiasis prevalence has decreased significantly from the start of the program (19.3%) to the most recent survey (14.4%), both in S. mansoni (0.01% to 0.002%) and S. haematobium infection (21.5% to 15.0%), the more predominant species (p<0.001).


Table 3 | Schistosomiasis prevalence at baseline compared with the most recent (2022–2024) survey in a subset of districts assessed at both time points only (N=26).
	Survey
	Any schistosomiasis % (95% CI)
	Schistosoma mansoni % (95% CI)
	Schistosoma haematobium (95% CI)



	Baseline (1996–2013)
	19.3 (12.7-29.4)
	0.01 (0.00-0.08)
	21.5 (14.5-31.9)


	Recent (2022–2024)
	14.4 (12.1-17.1)
	0.002 (0.00-0.01)
	15.0 (12.7-17.7)


	RR* (Baseline–Recent)
	25.5 (p<0.001)
	79.7 (p=0.37)
	30.3 (p=0.11)





*RR, relative reduction (in prevalence).



[image: Two maps compare the prevalence of any schistosomiasis in Senegal. Map A shows data from 1996-2003 with varying prevalence levels, highlighted in colors representing different ranges from less than 1% to greater than 50%, plus areas with no data. Map B shows the updated 2024 data, also using colors to indicate prevalence ranges but with a decrease in high prevalence areas. The maps illustrate significant changes in schistosomiasis prevalence over time, with recent data showing lower rates per region.]
Figure 1 | District-level baseline (1996–2003) and recent (2022–2024) schistosomiasis mapping.



3.1 Changes in endemicity from district to sub-district implementation

Figure 2 illustrates how the endemicity category changes when considering the prevalence in the recent survey at the district level vs. the sub-district level. Overall, 8.5% of the districts (95% CI: 6.2%–12.0%) were classified as non-endemic, yet at the sub-district level, 18.7% (95% CI: 16.4%–21.4%) were non-endemic, i.e., the prevalence was <%, which was statistically significant (p<0.001). The proportion of low endemic districts was higher at 48.5% (95% CI: 41.3%–46.3%) compared with the proportion of sub-districts at 42.3% (95% CI: 40.1%–45.1%). Finally, the number of moderate to high (i.e., greater than 10%) implementation units (IUs) that were eligible for community-wide treatment was higher at the district-level with 42.9% (95% CI: 40.6%–45.6%) compared to 39.0% of the sub-districts (95% CI: 36.7%–41.0%).

[image: Bar chart comparing district and sub-district percentages across endemicity categories: Non-endemic, Low, and Moderate/High. Districts have 8.6% in Non-endemic, 48.6% in Low, and 42.9% in Moderate/High. Sub-districts show 18.7% in Non-endemic, 42.3% in Low, and 39.0% in Moderate/High.]
Figure 2 | Comparison of endemicity by district and sub-district (2003–2024); N=70 for districts and N=1,519 for subdistricts.

Figure 3 visualizes the average sub-district prevalence at baseline with respect to the most recent surveys conducted. At baseline, there was very little prevalence data at the sub-district level due to inefficient sample size (five sites sampled per district) and despite the intensive surveying conducted between 2022 and 2024, there remains a current gap in prevalence information at the sub-district level. Furthermore, when analyzing the most recent district prevalence map (Figure 1), it is possible to see how high infection pockets at the sub-district level (Figure 3) are masked by the average district prevalence.

[image: Two maps depicting the prevalence of schistosomiasis (SCH) in a specific region. The left map shows baseline data from 1996 to 2013, primarily in light purple indicating no data. The right map shows data from 2016 to 2024, with increased areas in green and yellow representing higher prevalence rates. A legend indicates prevalence categories: light yellow for less than 1%, yellow for 1% to 10%, green for 10% to 50%, and dark green for 50% or more.]
Figure 3 | Sub-district-level baseline (1996–2003) and recent (2022–2024) schistosomiasis mapping.



3.1.1 The impact of implementation unit level on drug needs

The higher proportion of non-endemic sub-districts and lower proportion of low and moderate-high endemic sub-districts indicate that if Senegal conducts treatment at the sub-district level, there should be less drug need than at the district level. Table 4 provides the total treatment numbers calculated at the district and sub-district levels by endemicity using the recent WHO recommendations, i.e., no treatment if prevalence <1%, biennial MDA if prevalence is low (1%–9%), and community-wide annual treatment where prevalence is ≥10% (7). There is a stark difference in the treatment need when calculating the prevalence at the district level, with an estimated 14.7 million praziquantel pills needed vs. 12.7 million per year if calculating drug need at the sub-district level (see Table 4).


Table 4 | Total treatment numbers calculated at the district and sub-district levels by endemicity based on the 2022 WHO recommendations.
	Region
	Non endemic (<1%)
	Low (1% - <10%) - biennial MDA*
	Mod/High (>=10) - treatment every year


    	District
	Sub-district
	District
	Sub-district
	District
	Sub-district


	N
	No. SAC targeted
	N
	No. SAC targeted
	N
	No. SAC targeted
	N
	No. SAC targeted
	N
	No. adults targeted
	No. SAC targeted
	N
	No. adults targeted
	No. SAC targeted



	Dakar
	2
	0
	36
	0
	5
	58,562
	62
	196,225
	1
	217,455
	116,775
	9
	139,459
	74,891


	Diourbel
	0
	0
	0
	0
	0
	0
	0
	0
	1
	201,273
	108,083
	34
	201,273
	108,083


	Fatick
	1
	0
	47
	0
	5
	74,626
	59
	54,671
	2
	138,894
	74,584
	28
	98,331
	52,804


	Kaffrine
	0
	0
	16
	0
	1
	17,686
	27
	30,925
	3
	391,515
	210,243
	72
	289,452
	155,436


	Kaolack
	0
	0
	20
	0
	3
	118,394
	66
	92,756
	0
	0
	0
	8
	19,333
	10,382


	Kedougou
	0
	0
	4
	0
	1
	4,044
	13
	6,482
	2
	111,057
	59,642
	33
	99,561
	53,468


	Kolda
	1
	0
	37
	0
	1
	50,199
	27
	50,537
	1
	123,645
	66,401
	21
	101,801
	40,837


	Louga
	0
	0
	14
	0
	5
	92,837
	77
	88,851
	2
	122,076
	65,554
	20
	92,670
	49,764


	Matam
	0
	0
	3
	0
	1
	9,714
	19
	14,707
	3
	383,612
	205,996
	90
	353,045
	189,582


	Saint Louis
	0
	0
	8
	0
	1
	54,341
	44
	61,171
	4
	412,223
	221,358
	82
	333,026
	184,708


	Sedhiou
	1
	0
	22
	0
	1
	26,716
	25
	27,413
	1
	103,438
	55,548
	19
	90,230
	48,455


	Tambacounda
	0
	0
	18
	0
	2
	32,537
	66
	57,832
	5
	396,414
	212,874
	72
	249,993
	134,246


	Thies
	1
	0
	38
	0
	4
	110,082
	65
	108,120
	4
	702,629
	377,310
	88
	649,854
	348,970


	Ziguinchor
	0
	0
	21
	0
	4
	90,647
	92
	73,693
	1
	32,581
	17,494
	17
	34,215
	18,372


	Subtotal
	6
	0
	284
	0
	34
	740,385
	642
	863,383
	30
	3,336,812
	1,791,862
	593
	2,752,243
	1,469,998


	Total number of praziquantel needed for treatment per year (2.5 per person)
	1,850,963
	 
	2,158,458
	 
	12,821,685
	 
	10,555,603





* Number of SAC targeted was divided in half to reflect the yearly number of children targeted for treatment.







3.2 Discussion

There have been multiple schistosomiasis surveys conducted in Senegal over the last 25 years, all of which have demonstrated the high rate of schistosomiasis transmission across the country (8–14, 19–22). To support the Ministry of Health in collating this wealth of data, the Act to End NTDs West Africa project created a schistosomiasis disease tracker that the Senegal NTD program populated with historical survey data. This enabled the analysis of change in prevalence over time, which is complex to track as both different districts and survey methods have been used over the years. Nevertheless, this tool was able to demonstrate a change in prevalence by implementation unit over the last 20 years, even according to the current sub-district geography, which has been essential given the recent focus on a more focal implementation unit. Based on this information, it was possible to create sub-district prevalence maps, which highlighted the evidence gap at this lower level, particularly at baseline, in addition to pockets of high transmission within some districts that have a low prevalence. Other countries that operate at the sub-district level have also used the tracker to demonstrate a reduction in schistosomiasis prevalence over 20 years of MDA, whilst similarly demonstrating a plateau in prevalence in certain hotspot areas, which has enabled control programs to focus additional resources on those high transmission areas (33, 34).

Moving to a sub-district implementation frees up more resources, in terms of drug needs and workforce, to tackle hotspots of infection as more sub-districts are found to be non-endemic or low and therefore requiring less or even no treatment. This was demonstrated in the treatment numbers (Table 4), which show a decrease from a total of 14.7 million praziquantel tablets needed for district-wide treatment vs. 12.7 million praziquantel tablets needed per year for sub-district-wide treatment. It is hoped that focusing efforts and resources on persistently moderate to high endemic areas, maintaining less frequent treatment pressure on low endemic areas, will be a more sustainable approach for programs to maintain drug pressure and continue to address the public health problem caused by schistosomiasis in Senegal.

There are limitations to this analysis, namely the change in geography and districts surveyed over time. This analysis is based on current (district and sub-district) geography at the time of publication, which is subject to change. Although any future change will not be captured in this paper, the schistosomiasis disease tracker used by the Senegal NTD control program enables the adaptation of treatment change if there is any update to the current geography. A second limitation is the different survey methods used. Between baseline and the first impact survey (1996–2020), the WHO sampling strategy of five schools per district and 50 SAC per school was used. In the more recent surveys, there was a more intensive method of 15 schools per district, equal to two to three schools per sub-district, with 24 SAC per school, to enable sufficient statistical power to estimate the prevalence at the sub-district level.

Nevertheless, advancements in the control of morbidity due to schistosomiasis have been made and there is progress toward the elimination of schistosomiasis as a public health problem. The change in strategy to the sub-district level will further enhance this progress.




3.3 Conclusion

Senegal’s Ministry of Health has made great strides in combating the morbidity caused by high-transmission schistosomiasis in certain regions. The results of the most recent surveys show that the MDA has played an invaluable role in the overall reduction in infection, but areas of high transmission remain in certain sub-districts. It is more challenging to quantify what those risk factors are that may impact exposure to infested freshwater, which varies from rivers, streams, and lakes to small reservoirs, man-made irrigation canals, and agricultural impoundments (29). Access may be influenced by distance to water, local habits and traditions, socio-economic or age groups, and possibly by spatiotemporal variability (i.e., change in specific seasons of the year, or be different for people who travel or who stay at home). In this context, it is important to intensify mass treatment with two rounds per year and to extend the target to adults and pre-school children in those areas with high rates of transmission, in addition to intervention strategies against the intermediate host, which have been deemed successful in parts of rural Senegal (32). Further education and stronger links with water and sanitation services, however, are also needed to complement drug distribution to sustain the gains made and move towards the elimination of schistosomiasis as a public health problem across the country.
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