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Abstract 20 

Introduction 21 

Scabies, caused by Sarcoptes scabiei, is a neglected tropical disease that disproportionately 22 

affects underserved rural communities, where transmission is commonly sustained through 23 

prolonged close contact and sharing of personal items. This study assessed household scabies 24 

experience and associated factors during a past outbreak in Nyasa District. 25 

Methods 26 

A retrospective community-based cross-sectional study was conducted among 198 27 

households from four villages. Data were collected using an AfyaData-digitized, expert-28 

validated questionnaire aligned with the International Alliance for the Control of Scabies 29 

criteria to improve syndromic specificity. Quantitative data were analyzed using univariable 30 

and multivariable logistic regression. Open-ended responses (Q24–Q26) were analyzed 31 

thematically and triangulated with regression findings. 32 

Results 33 

Overall, 60.6% (120/198) of households reported scabies experience during the outbreak 34 

period. In multivariable analysis, higher odds of household scabies experience were 35 

associated with sharing personal items (Rarely AOR = 4.059; Frequent AOR = 4.688) and 36 

receiving treatment during the outbreak (AOR = 4.705). Non-collaboration with healthcare 37 

personnel showed increased odds but was not statistically significant (AOR = 2.035; p = 38 

0.098). Lower odds were observed among households reporting “not sure” responses for prior 39 

scabies history (AOR = 0.235) and treatment (AOR = 0.249), suggesting uncertainty-related 40 

misclassification. Qualitative themes mapped to these determinants: sharing items aligned 41 

with laundry/bedding and clothing hygiene practices (“…kufua… na kuzidisha usafi”); 42 
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treatment aligned with effectiveness concerns and access/availability barriers (“madawa… 43 

hayatibu”; “matibabu mbali”); collaboration aligned with requests for outreach/education and 44 

follow-up (“watoa huduma hawakufika…”); and “not sure” responses aligned with 45 

misconceptions and uncertainty (“tulifikiri… tumerogwa”). 46 

Conclusion 47 

The study demonstrates a substantial household burden of scabies and highlights the need for 48 

coordinated outbreak responses that prioritize household-level prevention (reducing sharing 49 

of personal items), improved access to effective treatment, and stronger health system–50 

community engagement. Triangulation of regression results with community narratives 51 

supports AfyaData’s value for standardized, criteria-informed investigation and targeted 52 

public health action in Tanzania. 53 

Keywords: Scabies, Sarcoptes scabiei; neglected tropical diseases; AfyaData, Nyasa 54 
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Author Summary 56 

Scabies is a contagious skin disease caused by tiny mites that burrow into the skin and cause 57 

intense itching and rash. It spreads mainly through prolonged skin-to-skin contact and by 58 

sharing personal items such as clothes and bedding. Scabies is common in many low-resource 59 

settings, but local evidence is often limited, which makes it difficult to plan effective 60 

prevention and outbreak response. 61 

We investigated a scabies outbreak that occurred in Nyasa District, southern Tanzania, in 62 

September 2022. We interviewed 198 households in four villages using a mobile data 63 

collection tool (AfyaData) and a standardized questionnaire informed by international scabies 64 

guidance. We found a high household burden of scabies experience. Quantitative analysis 65 

showed that households reporting scabies were more likely to report sharing personal items 66 

and seeking/receiving treatment during the outbreak, and they also reported weaker 67 

collaboration with healthcare personnel. Open-ended responses supported these patterns: 68 

participants described the importance of washing clothes and bedding, concerns that 69 

medicines were ineffective or difficult to access, and a need for health worker outreach, 70 

education, and follow-up. Some responses reflected uncertainty and misconceptions about the 71 

cause of illness. 72 

Our findings show that scabies outbreak control in rural settings requires household-focused 73 

prevention, timely access to effective treatment, and stronger coordination between 74 

communities and health services. The study also demonstrates how digital tools can support 75 

standardized outbreak investigation and guide targeted public health action aligned to control 76 

scabies and other neglected tropical diseases. 77 
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1. Introduction 79 

Scabies is a highly contagious skin infection caused by the mite Sarcoptes scabiei var. 80 

hominis, which burrows into the skin and lays eggs, resulting in intense itching that leads to 81 

skin lesions. Transmission occurs primarily through prolonged skin-to-skin contact. Scabies 82 

can affect people of any age, gender, race, or income level worldwide. (1) However, it is 83 

most common in low-income tropical areas, where children and older adults are susceptible 84 

(2). Untreated scabies can cause skin breakdown and secondary bacterial infections, which 85 

can lead to serious problems such as septicemia, rheumatic heart disease, and kidney 86 

disorders. (3). (4). Annually, scabies affects roughly 250 million people around the world (1). 87 

In Africa, scabies continues to be a significant public health issue among school-aged 88 

children, with a pooled prevalence estimated at 10.8%, suggesting an increasing trend in 89 

recent years, highlighting ongoing transmission and insufficient control measures in endemic 90 

areas (5) In 2022, Nyasa District experienced a major outbreak of suspected scabies in 91 

Chiwanda Ward, first reported in Mtupale village and subsequently affecting numerous 92 

hamlets and households. According to (6, 7), the incident developed with a significant portion 93 

of affected individuals remaining at home due to geographic barriers to health facilities. The 94 

outbreak offered a distinctive opportunity to conduct a retrospective analysis of factors 95 

associated with scabies transmission in a rural Tanzanian environment. Comprehending the 96 

behavioral, healthcare-related, and spatial features of the outbreak is crucial for guiding 97 

enhanced surveillance, targeted interventions, and preparedness strategies for scabies and 98 

other neglected tropical diseases. 99 

  100 

 . CC-BY 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted February 27, 2026. ; https://doi.org/10.64898/2026.02.25.26347071doi: medRxiv preprint 

https://doi.org/10.64898/2026.02.25.26347071
http://creativecommons.org/licenses/by/4.0/


6 

 

2. Materials and Methods 101 

2.1 Study Site 102 

The study was conducted in Chiwanda Ward, Nyasa District Council, which comprises four 103 

villages: Mtupale, Kwambe, Ngombo, and Chimate. The ward is in the Lake Nyasa zone, 104 

where livelihoods are mainly smallholder farming and fishing, which informed the sampling 105 

frame for this study. 106 

Figure 1 – Map of the study site 107 

 108 

 109 

 110 
 111 
 112 
 113 
 114 
 115 
 116 
 117 
 118 
 119 
 120 
 121 
 122 
 123 
 124 
 125 

 126 

2.2 Study Design and Population 127 

The study employed a retrospective community-based cross-sectional analytical design, using 128 

the household as the unit of analysis. The study was conducted in Chiwanda Ward and 129 

included four village clusters. A total of 198 households were selected randomly, and one 130 

eligible adult respondent per household was interviewed to provide household-level 131 

information. 132 

 133 
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2.2.1 Inclusion criteria 134 

i. The household was occupied in the study villages during the September 2022 135 

outbreak period. 136 

ii. Written informed consent was obtained from all adult participants (≥18 years). For 137 

participants aged <18 years, written informed consent was obtained from a 138 

guardian where appropriate; assent was also obtained from the child. Participation 139 

was voluntary, and confidentiality was maintained. Photographs were taken only 140 

with specific consent and in compliance with NIMR ethical guidance. 141 

iii. The respondent could reliably report household conditions, behaviors, and illness 142 

history during September 2022. 143 

2.2.2 Exclusion criteria 144 

Households established after the outbreak period, households whose eligible respondent 145 

was not resident during the outbreak period, and households that declined participation. 146 

2.2.3 Outcome definition  147 

The primary outcome was household scabies experience during the September 2022 148 

outbreak. A household was classified as “Yes” if the respondent reported that at least one 149 

household member had scabies-related symptoms during the outbreak, defined by syndromic 150 

features typical of scabies. To improve consistency and reduce misclassification with other 151 

common dermatoses, the symptom-based outcome definition and questionnaire items were 152 

refined with dermatology expert input and aligned with standardized diagnostic principles 153 

consistent with the International Alliance for the Control of Scabies (IACS) 2020 criteria 154 

(16). 155 
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2.2.4 Household mapping and spatial description 156 

Global Positioning System (GPS) coordinates were recorded for each visited household in 157 

support of spatial visualization of the outbreak distribution. Two household distribution maps 158 

were generated. Household mapping enabled description of the geographic spread of visited 159 

households, assessment of possible spatial clustering and heterogeneity in risk, and 160 

identification of areas with potential transmission concentration. The mapping provided 161 

contextual evidence to support the interpretation of household-level environmental exposures 162 

and response practices in relation to the observed outbreak pattern. 163 

2.4.5 Sampling and Sample Size Estimation  164 

Chiwanda Ward was purposively selected from the 20 wards of Nyasa District because it was 165 

the source of the first reported signal of a pruritic rash during the September incident, 166 

identified through the Event-Based Surveillance (EBS) system (Nyasa District Health Office, 167 

2022a). The four villages in the ward, Mtupale, Kwambe, Ngombo, and Chimate, were 168 

treated as sampling clusters to ensure geographic coverage and to reflect the natural 169 

clustering of scabies transmission within communities and households. Households were 170 

selected by random sampling from each village. Data collectors, supported by Community 171 

Health Workers (CHWs) for community entry and household identification, visited selected 172 

households, explained the study, and obtained written informed consent before the interview. 173 

One eligible adult respondent was interviewed per household. 174 

2.5 Sample size determination 175 

The sample size for the retrospective community-based cross-sectional household survey was 176 

determined using a precision-based approach, which is appropriate when the key objective is 177 

to estimate household proportions within a pre-specified margin of error, rather than 178 

powering a single hypothesis test. (17) 179 
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Where n0 is the initial required sample size, Z_(1-α/2) is the standard normal value for a two-180 

sided confidence level, p is the anticipated household proportion, and d is the desired 181 

precision. (18). Because no reliable ward-level estimate for the household proportion was 182 

available, a conservative value of p=0.50 was used to maximize the sample size and protect 183 

precision. With 95% confidence (Z=1.96) and ±7% precision (d=0.07). (19-21). Therefore, a 184 

minimum of 196 households was required. In the field, 198 households were successfully 185 

interviewed, which exceeds the minimum size needed and maintains the intended precision 186 

for estimating key household proportions. 187 

2.6 Data Collection Procedure  188 

Before field implementation, the study team configured the AfyaData mobile platform 189 

(22,23) to support the household survey. With technical support from SACIDS One Health, 190 

the structured questionnaire was digitized, uploaded to AfyaData, and tested for functionality. 191 

To improve content validity and minimize misclassification with other common dermatoses, 192 

the tool was reviewed and refined with input from a dermatology expert, ensuring alignment 193 

with syndromic features. The AfyaData application was installed and configured on 194 

smartphones used by data collectors, including user account setup, loading of the finalized 195 

form, and verification of GPS capture. Data collectors received practical orientation on 196 

interview procedures, consent administration, and use of the mobile tool, including 197 

troubleshooting and data synchronization steps. Field data collection was conducted at the 198 

household level in Chiwanda Ward across the four selected villages. For each sampled 199 

household, the field team visited the home, introduced the study with support from CHWs to 200 

facilitate community entry and household identification, obtained written informed consent, 201 

and interviewed one eligible adult per household, preferably the household head or primary 202 
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caregiver, to provide household-level information. Interviews were conducted face-to-face 203 

using the digitized questionnaire, capturing socio-demographic characteristics, history of 204 

itching and skin rash during the outbreak period, household living and environmental 205 

conditions, hygiene practices, treatment history, and health-seeking behaviors, in line with 206 

the study objectives. To standardize recall and reduce variability across respondents, all 207 

questions were anchored specifically to the September 2022 outbreak period. Responses were 208 

entered directly into AfyaData at the point of interview, with built-in validation checks 209 

supporting completeness and internal consistency. GPS coordinates were recorded for each 210 

household to enable household mapping and support spatial epidemiological analyses.  211 

2.7 Data analysis 212 

Data from AfyaData were exported in Excel, checked for completeness and consistency, 213 

coded, and analyzed using SPSS version 23. The unit of analysis was the household, and the 214 

final analytic dataset comprised 198 households drawn from the four study villages. The 215 

outcome variable was a household with self-reported scabies symptoms during the September 216 

2022 outbreak period, based on the standardized household interview responses. Descriptive 217 

statistics were used to summarize household socio-demographic, environmental, behavioral, 218 

and health-service related characteristics. At the bivariate level, associations between each 219 

independent variable and household scabies experience were assessed using Pearson’s chi-220 

square test. Variables with p ≤ 0.20 at bivariate analysis were screened for multivariable 221 

modelling, alongside variables considered epidemiologically important a priori based on 222 

literature and field context. A binary multivariable logistic regression model was then fitted 223 

to estimate adjusted associations between predictors and household scabies experience. 224 

Model building used the Backward Likelihood Ratio (Backward LR) approach: an initial 225 

model containing all candidate variables was specified, and the least significant variables 226 
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were removed sequentially using the likelihood ratio test until a parsimonious final model 227 

was obtained. Based on the screening and a priori criteria, candidate variables included 228 

village, education level, awareness of the outbreak, previous history of scabies, frequency of 229 

sharing items, main household water source, animal bathing practices, treatment received 230 

during the outbreak, preventive measures communicated/implemented, and collaboration of 231 

healthcare personnel/organizations. The final retained predictors are presented in the results 232 

section. Multicollinearity was assessed using the Variance Inflation Factor (VIF), with VIF < 233 

2.5 considered acceptable. Overall model adequacy was assessed using the Omnibus 234 

Likelihood Ratio test, and goodness-of-fit was evaluated using the Hosmer–Lemeshow test. 235 

Results are reported as Adjusted Odds Ratios (AORs) with 95% Confidence Intervals (CI). 236 

Statistical significance was set at p < 0.05. 237 

2.8 Ethical Consideration 238 

The research clearance and ethical protocols of this study were approved by the Sokoine 239 

University of Agriculture and given reference numbers SUA/ADM/R.1/8/1168 and 240 

DPRTC/SUA/000000, respectively. The permission to conduct this study in Ruvuma, Nyasa, 241 

was granted by the National Institute for Medical Research, reference number 242 

NIMR/HQ/R.8a/Vol.IX/4583. 243 

244 
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3 Results 245 

3.1 Socio-Demographic Characteristics of the Study Population (n = 198) 246 

A total of 198 households were surveyed from four villages in Chiwanda Ward: Chimate 247 

(n=50; 25.3%), Kwambe (n=48; 24.2%), Mtupale (n=50; 25.3%), and Ngombo (n=50; 248 

25.3%). Overall, 54.0% (n=107) of respondents were female. The median age of respondents 249 

was 46 years (IQR 34–56). Most respondents had primary education (71.7%; n=142), while 250 

18.7% (n=37) reported no formal education and 9.6% (n=19) had secondary education or 251 

higher. Regarding occupation, 50.5% (n=100) were crop farmers, followed by 252 

fishermen/livestock keepers (25.3%; n=50) and business/formally employed (20.7%; n=41). 253 

Most respondents identified as Christians (96.0%; n=190). In terms of marital status, 57.6% 254 

(n=114) were in monogamous marriages. (Table 1) 255 

Table 1: Socio-demographic characteristics of the study population 256 
Characteristic Category N % 

Village name Chimate 50 25.3 
Kwambe 48 24.2 
Mtupale 50 25.3 
Ngombo 50 25.3 

Sex Female 107 54.0 
Male 91 46.0 

Age  18-29 19 9.6 
30-39 44 22.2 
40-49 48 24.2 
50-59 47 23.7 
60 40 20.2 

Education Level No education 37 18.7 
Primary 142 71.7 
High school and above 19 9.6 

Occupation Business/employed 41 20.7 
crop farmer 100 50.5 
fisherman/livestock keeper 50 25.3 
None/retired 7 3.5 

Religion Christian 190 96.0 
Muslim/other 8 4.0 

Marital Status Divorced/Separated 24 12.1 
Married (Monogamy) 114 57.6 
Married (polygamy) 14 7.1 
Single 19 9.6 
Widow/widower 27 13.6 
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3.2 Scabies outbreak awareness and household scabies experience  257 

Overall, 88.9% (n=176) reported being aware of a scabies outbreak in their community. 258 

Among those aware, first awareness was most commonly reported in August (17.0%) and 259 

December (14.8%), and awareness was relatively distributed across quarters (Q1–Q4). In 260 

total, 60.6% (n=120) reported that they or a household member experienced scabies during 261 

the outbreak period. Village-level household scabies prevalence showed clustering, with the 262 

highest prevalence in Mtupale (74.0%) and Chimate (72.0%), compared with Ngombo 263 

(50.0%) and Kwambe (45.8%). (Table 2A) 264 

Table 2A: Outbreak awareness and household scabies experience (n=198 unless stated) 265 
Characteristic Category N % 

Aware of the outbreak in the village No 22 11.1 
Yes 176 88.9 

Month of First Awareness January 7 4.0 
February 21 11.9 
March 20 11.4 
April 18 10.2 
May 10 5.7 
June 9 5.1 
July 11 6.3 
August 30 17.0 
September 4 2.3 
October 8 4.5 
November 12 6.8 
December 26 14.8 

Period of awareness Q1 (Jan-Mar) 48 27.3 
Q2 (Apr-Jun) 37 21.0 
Q3 (Jul-Sep) 45 25.6 
Q4 (Oct-Dec) 46 26.1 

Household Scabies Experience  No 78 39.4 
Yes 120 60.6 

Previous history of scabies No 115 58.1 
Not sure 25 12.6 
Yes 58 29.3 

 266 

  267 
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3.3 Clinical pattern and within-household transmission (affected households, n=120) 268 

Among affected households, scabies was commonly reported on wrists (77.5%), fingers 269 

(78.3%), elbows (63.3%), and toes (60.0%), indicating a typical distribution consistent with 270 

close contact and household spread. The median number of body sites reported per affected 271 

household was 4 sites (IQR 3–6), and 77.5% reported ≥3 body sites, suggesting substantial 272 

symptom burden. (Tables 2B–2C). Within affected households, the median number of 273 

affected members was 2 (IQR 1–3), with a median household size of 6 (IQR 5–8). This 274 

corresponds to a median within-household attack proportion of 25% (IQR 20%–42.9%). In 275 

households where age-disaggregated counts were recorded (n=41 households), children under 276 

5 years contributed 37.3% of affected individuals, suggesting meaningful involvement of 277 

young children in household transmission (Table 2D). 278 

Table 2B: Body sites affected among scabies-affected households (n=120) 279 

Body site (among affected households, n=120) N % 
Wrists 93 77.5 
Fingers 94 78.3 
Elbows 76 63.3 
Toes 72 60.0 
Buttocks 65 54.2 
Genitals 64 53.3 
Armpits 60 50.0 
 280 

Table 2C: Number of body sites affected per household (affected households, n=120) 281 

Number of body sites affected N % 
1 1 0.8 
2 26 21.7 
3 25 20.8 
4 13 10.8 
5 14 11.7 
6 13 10.8 
7 28 23.3 

 282 

  283 
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Table 2D: Number of affected members per household (affected households, n=120) 284 

Affected members in household (among 
affected households, n=120) 

N % 

1 49 40.8 
2 25 20.8 
3 13 10.8 
4 7 5.8 
5 4 3.3 
6 8 6.7 
7 7 5.8 
8 7 5.8 

 285 

3.4 Household health and hygiene experience (n=198) 286 

Item-sharing (towels/clothes/bedding) was reported at least rarely in 34.3%, including 16.2% 287 

who shared several times weekly/daily. Most households reported twice-daily bathing 288 

(69.7%), and normal (non-medicated) soap (85.4%) was most common. Water sources were 289 

mixed (multiple responses): RUWASA water (73.2%) was common, but 26.8% did not report 290 

RUWASA and relied on other sources, including springs, unprotected wells, and lake water. 291 

Domestic animals were kept by 72.2%, and among animal-keeping households, 65.0% 292 

reported never bathing animals. (Table 3) Note: The weakened immunity variable had 2 293 

missing responses. 294 

Table 3: Household Health and Hygiene Experience 295 
Characteristic Category N % 

Frequency of sharing items Never 130 65.7 
Rarely 36 18.2 
Several times weekly/daily 32 16.2 

Weakened immune systems in the household No 178 89.9 
Yes 20 10.1 

Sexual activity/multiple partners during the 
outbreak period 

Not applicable 21 10.6 
No 79 39.3 
Yes 98 49.5 

Shower frequency Once or less per day 31 15.7 
Twice a day 138 69.7 
Thrice a day 29 14.6 

Type of soap used for showering Foam and perfumed 6 3.0 
medicated soap 23 11.6 
Normal 169 85.4 

Water source used for bathing: lake water No 154 77.8 
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source Yes 44 22.2 
Rainwater source No 173 87.4 

Yes 25 12.6 
Ruwasa water source No 56 28.3 

Yes 142 71.7 
spring water source No 141 71.2 

Yes 57 28.8 
unprotected well water source No 152 76.8 

Yes 46 23.2 
Animals kept in the household No 55 27.8 

Yes 143 72.2 
Frequency of bathing animals 
(among animal-keeping, n=143) 

Never 93 65.0 
Rarely 27 18.9 
weekly/a few times monthly 23 16.1 

3.5 Scabies treatment and control measures (n=198) 296 

Overall, 52.0% (n=103) reported that specific treatment was provided, while 35.4% reported 297 

no treatment and 12.6% were unsure. Among treated affected households (n=78), 38.5% 298 

reported combined oral + topical regimens, 37.2% oral only, and 24.4% topical only, 299 

suggesting heterogeneous treatment practices. Preventive measures were reported by 45.5% 300 

(n=90); among these, prevention largely involved health education/personal hygiene (95.6%), 301 

followed by isolation of affected individuals (62.2%) and cleaning/disinfection (33.3%). 302 

Reported collaboration with healthcare personnel/organizations was 42.9%, while 43.4% 303 

reported no collaboration. (Tables 4A–4C) 304 

Table 4A: Treatment and outbreak response measures (n=198) 305 

Characteristic Category N % 
Specific treatment provided during the outbreak No 70 35.4 

not sure 25 12.6 
Yes 103 52.0 

Preventive measures communicated/implemented No 81 40.9 
not sure 27 13.6 
Yes 90 45.5 

collaboration of healthcare personnel/organizations No 86 43.4 
not sure 27 13.6 
Yes 85 42.9 

  306 
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Table 4B: Reported treatment regimen among treated affected households (n=78) 307 

Medication regimen (among treated affected households, n=78) N % 

Oral + topical 30 38.5 

Oral only 29 37.2 

Topical only 19 24.4 

 308 

Table 4C: What prevention meant in practice  309 

Component 
N among 
prevention=Yes 
(n=90) 

% among 
prevention=Yes 

N among affected 
+ prevention = 
yes (n=58) 

% among affected 
+ prevention= Yes 

Health 
education/personal 
hygiene 

86 95.6 55 94.8 

Isolation of affected 
individuals 

56 62.2 38 65.5 

Cleaning/disinfection 
of living space 

30 33.3 26 44.8 

Administration of oral 
medication 

20 22.2 15 25.9 

Use of topical 
treatment 

26 28.9 17 29.3 

 310 

3.6 Factors associated with self-reported scabies (univariable and multivariable) 311 

In univariable logistic regression, village clustering was evident: compared with Ngombo, 312 

households in Chimate (OR=2.57; p=0.026) and Mtupale (OR=2.85; p=0.015) had higher 313 

odds of reported scabies. Experience/awareness factors were strongly related to case 314 

reporting: being aware of the outbreak was associated with higher odds of reporting scabies 315 

(OR=6.54; p<0.001). Behavioral/environmental signals were also important: compared with 316 

never sharing items, rare item-sharing had markedly higher odds (OR=4.85; p=0.001), and 317 
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frequent sharing also increased odds (OR=2.91; p=0.016). Not reporting RUWASA water use 318 

was associated with higher odds (OR=2.50; p=0.011), and among animal-keeping 319 

households, never bathing animals increased odds (OR=4.58; p=0.002). (Tables 5–7). 320 

Treatment variables showed reverse-direction patterns consistent with response targeting: 321 

households reporting treatment were more likely to be scabies-affected (OR=2.95; p=0.001), 322 

indicating treatment followed illness rather than causing it. (Table 8)323 
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Characteristic Category No scabies No % Scabies Scabies % OR 95% CI p-value 
Village name Chimate 14 28.0 36 72.0 2.571 1.122–5.895 0.026 

Kwambe 26 54.2 22 45.8 0.846 0.383–1.871 0.68 

Mtupale 13 26.0 37 74.0 2.846 1.228–6.597 0.015 

Ngombo 25 50.0 25 50.0 Ref   

Gender Female 41 38.3 66 61.7 1.103 0.623–1.954 0.737 

Male 37 40.7 54 59.3 Ref   

Education level  No education 17 45.9 20 54.1 1.307 0.431–3.961 0.636 

Primary 51 35.9 91 64.1 1.983 0.756–5.197 0.164 

Secondary and above 10 52.6 9 47.4 Ref   

Occupation Business/Employed 16 39.0 25 61.0 Ref   

Crop farmer 39 39.0 61 61.0 1.001 0.475–2.109 0.998 

Fisherman/Livestock keeper 21 42.0 29 58.0 0.884 0.381–2.052 0.774 

None/Retired 2 28.6 5 71.4 1.600 0.276–9.261 0.6 

Business/Employed 16 39.0 25 61.0 Ref   

Religion Christian 76 40.0 114 60.0 Ref   

Muslim/other 2 25.0 6 75.0 2.000 0.393–10.171 0.404 

Marital status Divorced/Separated 10 41.7 14 58.3 1.300 0.429–3.938 0.643 

Married (monogamy) 42 36.8 72 63.2 1.592 0.684–3.707 0.281 

Married (polygamy) 4 28.6 10 71.4 2.321 0.582–9.261 0.233 

Single 9 47.4 10 52.6 1.032 0.319–3.341 0.958 

Widow/widower 13 48.1 14 51.9 Ref   
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Table 6: Awareness/experience factors (univariable) 324 

Characteristic Category No scabies No % Scabies Scabies % OR 95% CI p-value 
Aware of the outbreak 
in the village 

No 17 77.3 5 22.7 Ref   

Yes 61 34.7 115 65.3 6.541 2.255–18.971 <0.001 

Period of first 
awareness (among 
aware) 

Q1 19 39.6 29 60.4 1.174 0.516–2.669 0.702 

Q2 11 29.7 26 70.3 1.818 0.728–4.539 0.2 

Q3 11 24.4 34 75.6 2.378 0.971–5.822 0.058 

Q4 20 43.5 26 56.5 Ref   

Previous history of 
scabies 

Previous history of 
scabies 

Previous history of 
scabies 

No 44 38.3 71 61.7 Ref   

Not sure 16 64.0 9 36.0 0.349 0.142–0.857 0.022 

Yes 18 31.0 40 69.0 1.377 0.704–2.695 0.35 

 325 
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Table 7: Hygiene/behavior factors (univariable) 327 

Characteristic Category No scabies No % Scabies Scabies % OR 95% CI p-value 

Sharing personal items 

 

Never 64 49.2 66 50.8 Ref   

Rarely 6 16.7 30 83.3 4.848 1.891–12.431 0.001 

Several times weekly/daily 8 25.0 24 75.0 2.909 1.218–6.950 0.016 

Weakened immunity in household No 68 38.6 108 61.4 1.299 0.512–3.299 0.582 

Yes 9 45.0 11 55.0 Ref   

Sexual activity / multiple partners Not applicable 8 38.1 13 61.9 0.903 0.341–2.388 0.837 

No 35 44.3 44 55.7 0.698 0.381–1.281 0.246 

Yes 35 35.7 63 64.3 Ref   

Showering frequency Once or less per day 11 35.5 20 64.5 1.697 0.603–4.778 0.317 

Twice a day 53 38.4 85 61.6 1.497 0.669–3.348 0.326 

Thrice a day 14 48.3 15 51.7 Ref   

Soap type used Foam/perfumed 2 33.3 4 66.7 1.282 0.228–7.195 0.778 

Medicated soap 10 43.5 13 56.5 0.833 0.345–2.009 0.684 

Normal 66 39.1 103 60.9 Ref   

RUWASA water source No 13 24.5 40 75.5 2.500 1.234–5.065 0.011 

Yes 65 44.8 80 55.2 Ref   

Animal bathing frequency (animal keepers 
only) 

Never 27 29.0 66 71.0 4.583 1.741–12.065 0.002 

Rarely 13 48.1 14 51.9 2.019 0.644–6.332 0.228 

Weekly/a few times 15 65.2 8 34.8 Ref   
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monthly 

Table 8: Treatment/control measures (univariable) 328 

Characteristic Category No scabies No % Scabies Scabies % OR 95% CI p-value 

Specific treatment provided No 34 48.6 36 51.4 Ref   

Not sure 19 76.0 6 24.0 0.298 0.106–0.836 0.021 

Yes 25 24.3 78 75.7 2.947 1.538–5.645 0.001 

Preventive measures 
implemented 

No 30 37.0 51 63.0 Ref   

Not sure 16 59.3 11 40.7 0.404 0.166–0.985 0.046 

Yes 32 35.6 58 64.4 1.066 0.571–1.990 0.841 

Collaboration with 
healthcare 

personnel/organizations 

No 31 36.0 55 64.0 Ref   

 Not sure 16 59.3 11 40.7 0.388 0.160–0.939 0.036 

Yes 31 36.5 54 63.5 0.982 0.526–1.832 0.954 

 329 
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3.9 Multivariable model (parsimonious) 330 

Variables with p ≤ 0.20 in univariable analysis and those considered epidemiologically 331 

important were entered into a binary multivariable logistic regression model to identify 332 

factors independently associated with household scabies experience during the September 333 

2022 outbreak period. Adjusted odds ratios (AOR) with 95% confidence intervals (CI) were 334 

reported. To reduce the risk of overfitting, given the smaller non-case group and the number 335 

of candidate predictors, a parsimonious final model was retained. In the final model, 336 

households in which respondents were “not sure” about previous scabies history had lower 337 

odds of reporting scabies experience compared with households reporting no prior history 338 

(AOR = 0.119; 95% CI: 0.031–0.462; p = 0.002). This pattern likely reflects misclassification 339 

in retrospective reporting rather than a protective biological effect. Households reporting rare 340 

sharing of personal items had higher odds of scabies experience compared with those 341 

reporting never sharing (AOR = 4.233; 95% CI: 1.036–17.288; p = 0.044). Sharing items 342 

several times weekly/daily also showed elevated odds with borderline statistical evidence 343 

(AOR = 3.537; 95% CI: 0.986–12.685; p = 0.053). Households reporting that specific 344 

treatment was provided during the outbreak had higher odds of scabies experience compared 345 

with those reporting no treatment (AOR = 4.415; 95% CI: 1.310–14.881; p = 0.017), which is 346 

consistent with response targeting rather than treatment causing scabies. Finally, reporting no 347 

collaboration with healthcare personnel/organizations was associated with higher odds of 348 

scabies experience compared with reporting collaboration (AOR = 4.871; 95% CI: 1.391–349 

17.060; p = 0.013), supporting the importance of coordinated outbreak response. Variables 350 

including village of residence, education level, period of awareness, RUWASA water source, 351 

and frequency of bathing animals did not retain independent associations after adjustment and 352 
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were excluded from the final model, suggesting that their crude relationships were likely 353 

explained by more proximal behavioral and response-related factors. (Table 9) 354 

Table 9: Multivariable logistic regression (final model) 355 

Characteristic Category AOR 95% CI p-value 
Previous history of scabies No Ref   

Not sure 0.235 0.078–0.710 0.01 
Yes 1.271 0.575–2.805 0.553 

Sharing personal items Never Ref   
Rarely 4.059 1.467–11.226 0.007 
Several times 
weekly/daily 

4.688 1.641–13.393 0.004 

Specific treatment provided No Ref   
Not sure 0.249 0.067–0.928 0.038 
Yes 4.705 2.051–10.795 <0.001 

Collaboration with healthcare 
personnel/organizations 

Yes Ref   
Not sure 1.683 0.482–5.881 0.415 
No 2.035 0.877–4.720 0.098 

Model performance: LR χ² ≈ 56.3 (p<0.001), McFadden pseudo-R² ≈ 0.21, AUC ≈ 0.80. 356 

  357 
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3.9 Community perspectives from open-ended questions (thematic results) 358 

Open-ended responses were analyzed using thematic content analysis for three questions 359 

(Q24–Q26). Responses were first cleaned to remove blanks, then coded into recurring 360 

themes. Because responses frequently contained multiple ideas (e.g., hygiene + treatment + 361 

access), multiple themes were allowed per response, so percentages can sum to more than 362 

100%. After excluding blank entries, 110/198 (55.6%) households provided a non-empty 363 

response to Q24 (lessons learned), 47/198 (23.7%) to Q25 (additional comments), and 87/198 364 

(43.9%) to Q26 (treatment/medications/access). A proportion of responses were brief/unclear 365 

and were retained but categorized as “other/uncoded” during coding (Q24: 20.0%; Q25: 366 

27.7%; Q26: 26.4%). 367 

Table 10. Thematic distribution of open-ended responses (multiple themes per response) 368 

Theme Q24 (n=110) Q25 (n=47) Q26 (n=87) 

Hygiene & personal cleanliness 64 (58.2%) 6 (12.8%) 2 (2.3%) 
Treatment effectiveness & 
adherence/medication concerns 

12 (10.9%) 18 (38.3%) 38 (43.7%) 

Access/cost & availability of 
services/medicines 

8 (7.3%) 7 (14.9%) 31 (35.6%) 

Health education & awareness 8 (7.3%) 3 (6.4%) 15 (17.2%) 
Coordination/government response & 
outreach 

3 (2.7%) 19 (40.4%) 16 (18.4%) 

Isolation/avoid contact 8 (7.3%) 0 (0.0%) 0 (0.0%) 
Laundry, bedding & avoiding sharing 
items 

9 (8.2%) 1 (2.1%) 0 (0.0%) 

Recurrence/treatment failure & need for 
sustained control 

3 (2.7%) 0 (0.0%) 0 (0.0%) 

Traditional beliefs/home 
remedies/misconceptions 

3 (2.7%) 1 (2.1%) 0 (0.0%) 

Early care-seeking & reporting 1 (0.9%) 2 (4.3%) 0 (0.0%) 
Note: Percentages use the non-empty responses for each question (Q24=110, Q25=47, Q26=87). 369 

Multiple themes were allowed per response.  370 

 . CC-BY 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted February 27, 2026. ; https://doi.org/10.64898/2026.02.25.26347071doi: medRxiv preprint 

https://doi.org/10.64898/2026.02.25.26347071
http://creativecommons.org/licenses/by/4.0/


26 

 

Table 11. Illustrative quotations supporting key themes (translated) 371 

Theme Example quotation (Swahili) English meaning (translation) 

Hygiene & cleanliness “Usafi wa kuoga, usafi kwenye mavazi na 
usafi katika mazingira ya nyumbani vyoo 
na bafu.” 

Cleanliness in bathing, clothing, and the 
home environment (toilets and 
bathrooms). 

Laundry/clothing practices “Kuoga maji ya uvuguvugu na kufua kwa 
maji ya moto na kuzidisha usafi.” 

Bathe with warm water, wash clothes 
well, and strengthen hygiene. 

Health education/awareness “Watoa huduma hawakufika mitaani 
kutoa elimu yeyote kujikinga…” 

Health workers did not reach the 
community to provide prevention 
education. 

Treatment effectiveness “Madawa tunazopewa hayatibu… 
waongeze tiba yenye tija.” 

The medicines we receive do not cure; 
provide more effective treatment. 

Access/distance to care “Tunaenda kutafuta matibabu mbali…” We travel far to seek treatment. 

Government/outreach response “Tuliomba msaada serikalini… tunaomba 
serikali iendelee kutukumbuka…” 

We requested government assistance; we 
ask for continued support during such 
problems. 

Recurrence/persistence “Ugonjwa ukiacha unarudi…” The illness returns if you stop. 

Misconceptions/beliefs “Tulifikiri sisi tumerogwa…” We thought we had been bewitched. 

Early care seeking “Ugonjwa unapoanza… uwahi mapema 
kwenye matibabu…” 

When it starts, seek care early. 

 372 
Table 12: Matrix linking Table 9 factors to open-ended themes 373 

Table 9 factor Adjusted result Matching open-ended 
theme(s) (Q24–Q26) 

Example evidence 
(illustrative) 

Sharing personal items Rarely AOR=4.059; 
Frequent AOR=4.688 

Laundry/bedding; avoid 
sharing items; clothing 
hygiene 

“...kufua… na kuzidisha 
usafi” 

Treatment provided Yes, AOR=4.705. Treatment effectiveness 
concerns; 
access/availability barriers 

“madawa… hayatibu”; 
“matibabu mbali” 

Collaboration No AOR=2.035 
(p=0.098) 

Outreach/coordination 
requests; lack of 
education/follow-up 

“watoa huduma 
hawakufika…” 

“Not sure” 
history/treatment 

History AOR=0.235; 
Treatment AOR=0.249 

Uncertainty/misconceptions “tulifikiri… tumerogwa” 

  374 
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4 Discussion 375 

This study describes a large household burden of self-reported scabies during the 2022 376 

outbreak in Chiwanda Ward, with 60.6% (120/198) of households reporting scabies in at least 377 

one member. The outbreak showed geographic clustering (higher odds in Chimate and 378 

Mtupale in univariable analysis), a clinical distribution consistent with scabies 379 

(wrists/fingers/elbows/toes commonly affected), and strong evidence that household contact 380 

behaviours and response-system gaps shaped transmission. In the final multivariable model, 381 

the most important independent correlates of household scabies experience were sharing 382 

personal items, reporting that treatment was provided, lack of collaboration with healthcare 383 

personnel/organizations, and “not sure” responses on prior scabies history (likely indicating 384 

information bias rather than true protection). 385 

4.1 Outbreak burden and village-level clustering 386 

The high proportion of affected households indicates intense transmission at the community 387 

level. The higher odds observed in Chimate and Mtupale compared with Ngombo suggest 388 

localized transmission hotspots. This is epidemiologically plausible because scabies spreads 389 

most efficiently through prolonged close contact within households and close networks, and 390 

transmission tends to cluster where household mixing is dense and response coverage is 391 

uneven (WHO, 2023; CDC, 2024). Programmatically, these village differences argue for 392 

micro-targeted outbreak control, early case finding, and contact management in hotspot 393 

villages before spread becomes generalized. 394 

4.2 Clinical pattern supports plausibility of the self-reported case definition. 395 

Among affected households, the most commonly reported sites, wrists (77.5%), fingers 396 

(75.8%), elbows (63.3%), and toes (60.0%), fit the expected distribution of common scabies 397 

lesions and support the plausibility of household reports. Standardized approaches such as the 398 
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2020 IACS criteria exist to improve comparability and reduce misclassification in scabies 399 

epidemiology, especially where laboratory confirmation is not feasible (Engelman et al., 400 

2020). 401 

Because your outcome was self/household-reported symptoms during a past outbreak period, 402 

some misclassification remains likely; however, the consistent body-site pattern strengthens 403 

confidence that many reports represented true scabies. 404 

4.3 Within-household transmission intensity 405 

Your additional epidemiologic descriptors from the 120 affected households show that 406 

scabies was not merely sporadic: the median number of affected members per affected 407 

household was 2, with a median within-household attack proportion around one-quarter. This 408 

supports the core biology and transmission route—scabies spreads efficiently among people 409 

with repeated close contact in the same residence, and household members are a key 410 

transmission unit (WHO, 2023; CDC, 2024). A key limitation, however, is that household 411 

size/affected counts were captured mainly among affected households, restricting direct 412 

comparison of crowding between affected and unaffected households. This should be 413 

acknowledged as a measurement limitation. 414 

4.4 Sharing personal items as a behavioural driver 415 

The most actionable behavioural determinant in your multivariable model was sharing 416 

personal items. Households reporting rare sharing had significantly higher odds of scabies 417 

compared with those reporting never sharing (AOR ≈ 4.23), and frequent sharing also 418 

showed elevated odds (borderline evidence). This finding is consistent with the notion that, 419 

during outbreaks, shared clothes, towels, and bedding can sustain transmission—either 420 

directly (through prolonged close contact that accompanies sharing) or indirectly via 421 

contaminated items, particularly when infestation intensity is high or when crusted scabies 422 

occurs (CDC, 2024; WHO, 2023). 423 
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Important nuance for your discussion: WHO notes that fomite transmission is less likely in 424 

common scabies but may be more important for crusted scabies, whereas public health 425 

guidance commonly still includes avoiding shared bedding/clothing as a practical outbreak 426 

control measure (WHO EMRO guidance). Interpretation can be framed as item sharing being 427 

a proxy for close household mixing and shared sleeping/linen practices, which are central to 428 

household propagation. 429 

4.5 Awareness: strong association likely reflects reverse causation 430 

Although awareness of the outbreak was high (88.9%), awareness was also strongly 431 

associated with scabies status in univariable analysis (OR ≈ 6.41). In outbreak epidemiology, 432 

this pattern often reflects reverse causation: households that experienced illness are more 433 

likely to notice, discuss, and recall the outbreak than unaffected households. This should be 434 

presented as an expected bias in retrospective self-reporting rather than a causal risk factor. 435 

Your “month/quarter of first awareness” not being associated with scabies status also 436 

supports the idea that awareness timing is not the primary driver of risk, but rather an 437 

experience-related marker. 438 

4.6 WASH and animal-related variables 439 

In univariable analysis, not reporting RUWASA water and never bathing animals among 440 

animal-keeping households were associated with higher odds of scabies. In the multivariable 441 

model, these did not remain independent correlates after accounting for more proximal 442 

behavioral response factors. Epidemiologically, this suggests confounding by village and 443 

household practices: water access and animal care may reflect broader living conditions, but 444 

scabies transmission is still primarily driven by prolonged close contact and incomplete 445 

contact treatment (WHO, 2023; CDC, 2024). 446 

For discussion, you can still mention WASH and household environment as contextual 447 

contributors (e.g., affecting laundering frequency or living density), while being clear that 448 
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your adjusted model supports behavioural contact pathways and response quality as the key 449 

drivers. 450 

4.7 Treatment and response measures: interpreting “treatment provided” and 451 

collaboration 452 

Reporting that treatment was provided during the outbreak was strongly associated with 453 

household scabies experience in both univariable and multivariable analysis (AOR ≈ 4.42). 454 

This should be interpreted as response targeting: treatment was more likely delivered (or 455 

remembered) in households already affected, rather than treatment increasing risk. Cross-456 

sectional retrospective designs commonly produce this pattern because exposure and outcome 457 

are assessed together, and interventions are often delivered in reaction to illness. 458 

Your results also show important gaps in outbreak control: 459 

• Only about half reported receiving specific treatment (52.0%). 460 

• Preventive measures were reported by 45.5%, while 40.9% reported none. 461 

• Reported collaboration with healthcare personnel/organizations was 42.9%, and 43.4% reported 462 

no collaboration. 463 

These gaps matter because scabies control generally requires coordinated case detection plus 464 

treatment of cases and close contacts, and fragmented responses increase reinfestation and 465 

persistence (CDC, 2024; WHO EMRO RCCE guidance). 466 

Your multivariable finding that lack of collaboration was associated with higher odds (AOR 467 

≈ 4.87) supports the interpretation that outbreak control was not only biomedical (drugs) but 468 

also system/coordination-dependent. 469 

  470 
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4.8 Linking multivariable results (Table 9) with open-ended themes (Q24–Q26) 471 

To support interpretation of the multivariable model, themes from open-ended responses 472 

(Section 3.10) were compared with the independent factors retained in Table 9. Overall, 473 

open-ended responses contained recurring content that corresponded to the main adjusted 474 

associations. The Table 9 association with sharing personal items (rare sharing AOR=4.059; 475 

frequent sharing AOR=4.688) corresponded with Q24 themes emphasizing laundry/bedding 476 

practices and avoiding sharing items, and broader messages around clothing and household 477 

cleanliness. Respondents described strengthening hygiene and laundering practices as key 478 

lessons, including statements such as “…kufua… na kuzidisha usafi.”. The Table 9 479 

association with reported treatment provided (AOR=4.705) corresponded with Q26 and Q25 480 

themes on treatment effectiveness/medication concerns and access/availability barriers. 481 

Respondents frequently reported that medicines were not effective or were insufficient and 482 

highlighted distance or service barriers (e.g., “madawa… hayatibu”; “tunaenda kutafuta 483 

matibabu mbali”). 484 

The elevated adjusted odds for no collaboration (AOR=2.035; p=0.098) corresponded with 485 

Q25 and Q26 themes calling for stronger outreach, follow-up, and coordination from health 486 

personnel/government, including comments that health staff did not reach communities with 487 

education or follow-up. The inverse associations observed for “not sure” categories (previous 488 

history not sure AOR=0.235; treatment not sure AOR=0.249) corresponded with a smaller set 489 

of open-ended responses indicating uncertainty or misconceptions about the condition (e.g., 490 

attributing illness to non-medical causes), supporting the presence of information/recognition 491 

challenges in retrospective reporting. 492 

  493 
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Table 12: Matrix linking Table 9 factors to open-ended themes 494 
Table 9 factor Adjusted result Matching open-ended 

theme(s) (Q24–Q26) 
Example evidence 
(illustrative) 

Sharing personal items Rarely AOR=4.059; 
Frequent AOR=4.688 

Laundry/bedding; avoid 
sharing items; clothing 
hygiene 

“...kufua… na 
kuzidisha usafi” 

Treatment provided Yes AOR=4.705 Treatment effectiveness 
concerns; 
access/availability barriers 

“madawa… hayatibu”; 
“matibabu mbali” 

Collaboration No AOR=2.035 
(p=0.098) 

Outreach/coordination 
requests; lack of 
education/follow-up 

“watoa huduma 
hawakufika…” 

“Not sure” 
history/treatment 

History AOR=0.235; 
Treatment AOR=0.249 

Uncertainty/misconceptions “tulifikiri… 
tumerogwa” 

 495 
 496 
 497 
4.8 Implications for scabies outbreak control in Nyasa District 498 

Your findings point to a practical package aligned with current global scabies control 499 

thinking: 500 

i. Household-centered response: prioritize treating cases and close contacts together, 501 

paired with clear messaging on avoiding item sharing during outbreaks (CDC, 2024; 502 

WHO EMRO guidance). 503 

ii. Hotspot targeting: prioritize early action in high-prevalence villages (e.g., 504 

Mtupale/Chimate) to interrupt transmission networks. 505 

iii. Strengthen collaboration: formalize coordination between facilities, CHWs, and 506 

village leadership to improve coverage, consistency, and follow-up. 507 

iv. Consider community-wide approaches when indicated: evidence from 508 

island/community trials shows that ivermectin-based mass drug administration 509 

(MDA) can markedly reduce scabies prevalence and impetigo burden, supporting its 510 

use in appropriate endemic/outbreak contexts with strong implementation capacity 511 

(Romani et al., 2015; Romani et al., 2019). 512 
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v. Align with NTD roadmap direction: scabies is now included within the WHO NTD 513 

agenda and remains underreported in many settings, reinforcing the need to integrate 514 

scabies into routine plans and surveillance packages (WHO NTD Roadmap 2021–515 

2030; WHO Executive Board report 2026). 516 

 517 

4.9 Strengths and limitations 518 

Strengths 519 

i. Community-based design captured household-level behaviours and response 520 

experiences that facility data often miss. 521 

ii. Symptom distribution aligns with known scabies patterns, supporting the plausibility 522 

of case classification. 523 

Limitations (and where you should explicitly justify) 524 

i. Self-reported retrospective outcomes can cause misclassification and recall bias; 525 

consider referencing standardized diagnostic frameworks such as IACS criteria as a 526 

benchmark (Engelman et al., 2020). 527 

ii. Reverse causation likely explains associations such as “awareness” and “treatment 528 

provided” appearing as risk markers. 529 

iii. Incomplete denominators for some household composition variables (recorded mainly 530 

among affected households) limit inference on crowding/household size as risk 531 

factors. 532 

iv. Social desirability bias may affect reported hygiene behaviours (e.g., bathing 533 

frequency). 534 

v. Multiple-response WASH variables can reflect village-level infrastructure differences, 535 

complicating causal interpretation. 536 

 537 
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 538 

 539 

Conclusion  540 

The 2022 scabies outbreak in Chiwanda Ward was characterized by high household burden, 541 

village clustering, and transmission patterns consistent with scabies spread through close 542 

contact and shared household practices. After adjustment, sharing personal items remained 543 

the strongest behavioral correlate, while treatment provided likely reflected response 544 

targeting rather than causation. Collaboration showed a suggestive protective direction but 545 

was not statistically conclusive after adjustment. Strengthening household-centered 546 

prevention messaging, standardized treatment of cases and contacts, and coordinated 547 

outbreak responsewith consideration of MDA in high-prevalence settings follow directly 548 

from your results and align with global scabies/NTD guidance. 549 

 550 
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Appendix 1 Supporting Document -S1 579 
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 602 

 603 

Spatial distribution of households without suspected scabies during the 2022 outbreak 604 
in Chiwanda Ward, Nyasa District. Green points represent households reporting no 605 
scabies symptoms in any household member (n=78; 39.4%). The map illustrates the 606 
geographic distribution of unaffected households across the four study villages, with 607 
relatively even dispersion across Kwambe and Ngombo villages. The blue area 608 
represents Lake Nyasa. The scale bar indicates 0-4 kilometers. 609 

610 
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Appendix 2 Supporting Document -S2 611 

 612 
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 626 

 627 

 628 

 629 

Red points represent households reporting scabies symptoms in the respondent or any 630 
household member (n=120; 60.6%). The map shows clustering patterns across four 631 
villages: Chimate, Kwambe, Mtupale, and Ngombo, with notable concentration in 632 
Chimate and Mtupale villages along the lakeshore. The blue area represents Lake 633 
Nyasa. The scale bar indicates 0-4 kilometers.  634 
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