medRXxiv preprint doi: https://doi.org/10.64898/2026.05.23.26353921; this version posted May 26, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

A mixed-methods assessment of malaria case investigations and response in the

elimination setting of Southern Province, Zambia

Authors: Refilwe Y. Karabo!, Salima M. Kalyalya?, John Miller?, Kafula Silumbe?, Busiku Hamainza3,

Chris Lungu?, Javan Chanda?, Arantxa Roca-Feltrer’, Adam Bennett®, Caterina Guinovart®, Zhiyuan

Mao?, Ruth A. Ashton?, Jeni A. Stolow’, Thomas P. Eisele!

Corresponding author: Refilwe Y. Karabo
rkarabo@tulane.edu
Affiliations
1. Center for Applied Malaria Research and Evaluation, Department of Tropical Medicine, Celia Scott
Weatherhead School of Public Health and Tropical Medicine at Tulane University, New Orleans, USA.
2. PATH, Zambia
3. National Malaria Elimination Centre, Zambia
4. PATH, Mozambique
5. University of California San Francisco, USA
6. PATH, USA
7. Department of Social, Behavioral and Population Sciences, Celia Scott Weatherhead School of Public

Health and Tropical Medicine at Tulane University, New Orleans, USA.

Keywords: Malaria, Case Investigation, Surveillance, Malaria Elimination

NOTE: This preprint reports new research that has not been certified by peer review and should not be used to guide clinical practice.


https://doi.org/10.64898/2026.05.23.26353921
http://creativecommons.org/licenses/by/4.0/

10

11

12

13

14

15

16

17

18

19

20

21

22

23

medRXxiv preprint doi: https://doi.org/10.64898/2026.05.23.26353921; this version posted May 26, 2026. The copyright holder for this preprint

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

Abstract

Background

In 2017, Zambia adopted surveillance as a core intervention towards achieving malaria elimination.
Among the surveillance strategies is the malaria case investigation and response 1-3-7 (MCIR 1-3-7),
which has been piloted in two low-incidence districts in the Southern Province since 2021. The study
aimed to assess the implementation of MCIR 1-3-7 under programmatic conditions. It examined the
timeliness, and completeness of the MCIR 1-3-7 activities, including the completeness of data entry in
surveillance forms, and explored the experiences and perspectives of healthcare workers involved in the

pilot.

Methods

A mixed-methods design was employed to assess the MCIR 1-3-7. Using a descriptive cross-sectional
design, quantitative data were collected from 19 healthcare facilities in the two districts to assess the
timeliness and completeness of MCIR 1-3-7. Additionally, 12 qualitative interviews were conducted with
29 healthcare workers from 11 of the 19 healthcare facilities. The interviews were voice-recorded and
then transcribed manually. A codebook was developed using an iterative process to explore the
facilitators and barriers encountered by healthcare workers in implementing the MCIR 1-3-7

intervention. All the visited facilities were purposively selected based on logistical convenience.

Results
This study retrospectively assessed 510 malaria cases that were diagnosed between January 2022 and
June 2023, presenting at 19 health facilities: 283 cases in Chikankata and 227 in Mazabuka districts. A

total of 278 cases (54.5%) were deemed to have been imported from outside the district, province, or
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country, while 45.5% (232/510) of the cases were classified as transmitted locally. Overall, 29.6% of case
notification forms were found to be complete. Twelve interviews with 29 healthcare workers revealed a
lack of transportation modalities as the main obstacle in executing the MCIR 1-3-7 intervention. The
healthcare workers also indicated that monetary incentives, and supportive supervision would help

them succeed in implementing this intervention.

Conclusions

The MCIR 1-3-7 has the potential to accelerate elimination in areas with low-transmission of malaria in
Zambia. This study highlights opportunities to improve future implementation of the MCIR 1-3-7
intervention via strengthening supportive supervision, availing job aids, and ensuring access to malaria

commodities as the intervention expands.

Background

Zambia established the goal of eliminating malaria in 2017 with the launch of the National Malaria
Elimination Strategic Plan (NMESP) 2017-21 and the rebranding of the National Malaria Control
Center (NMCC) to the National Malaria Elimination Center (NMEC) (1). This reposition was informed
by, among others, the significant progress in reducing malaria incidence to very low levels in some
districts, increased domestic funding towards curbing malaria, renewed political and financial
commitments within the Southern African Development Community (SADC), and the SADC
Elimination 8 bloc’s coordinated efforts in cross-border monitoring and control of malaria, as well as
cumulative evidence on approaches to addressing malaria and newly available elimination

strategies (2).
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The Zambian government launched the multi-sectoral End Malaria Council (EMC) in April 2018 to
serve as a high-level advocacy platform for malaria elimination, mobilize finances to support
elimination efforts, and promote accountability for the implementation of the national strategic

plan across all stakeholders (3).

The Ministry of Health subsequently adopted Pillar 3 of the WHO Global Technical Strategy (GTS)
for Malaria 2016-2030 in the NMESP 2017-2021 (2). The GTS Pillar 3 aims to “transform malaria
surveillance into a core intervention for elimination” (4). In Zambia, this pillar was applied to areas
with low malaria transmission, namely Levels 0 and 1 of the malaria epidemiological levels 0-4,
where Level 0 represents areas with no malaria, and level 1 is indicated by 1-49 cases per 1,000
population, with no detectable parasite prevalence (5). Adoption of this pillar is further evident in
the NMESP 2022-26 (6). Many countries, including Tanzania and South Africa, have adopted the

same GTS pillar to help achieve their ambitions for malaria elimination (4),(7),(8),(9).

In 2021, to commit to the malaria elimination efforts, the NMEC, PATH, MACEPA, and other partners
embarked on a pilot project of Malaria Case Investigation and Response 1-3-7 (MCIR 1-3-7). The pilot
was part of an intervention package to strengthen surveillance in low malaria transmission areas. The
MCIR 1-3-7 encompasses the activities of Component D of the Elimination Agenda 2017 (Components A,
B, C, D, and E) (10), which involve detecting and investigating individual cases through case
investigations in households and villages to stop malaria transmission in areas under epidemiological
Level 1. The pilot was conducted in Mazabuka and Chikankata districts of Southern Province, where
there is a low malaria prevalence of 3.3% among under-five-year-olds as determined by the rapid
diagnostic test in the 2021 Malaria Indicator Survey (11). The two districts are described as approaching

elimination.
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China was the first country to implement the 1-3-7 approach (12) and attributes its success in
eliminating malaria to this strategy, alongside other coordinated efforts (13). Other countries have also
adopted this surveillance strategy. According to Yi and colleagues (2023) (14), Thailand, Cambodia, and
the Lao People’s Democratic Republic have implemented the 1-3-7 approach as part of their surveillance
efforts. In sub-Saharan Africa, Tanzania championed this approach, with the assistance of the China-
Africa Health Cooperation, and implemented it in the southern part of the country (15). Senegal has also

invested in surveillance and adopted the 1-3-7 approach, implementing it in the northern region (16).

In 2022, after one year of implementation in the two pilot districts of Southern Province, the NMEC and
stakeholders sought to assess its implementation under routine programmatic conditions. In addition,
they sought to garner lessons learned from the pilot districts to guide the NMEC’s planned adoption and

scaling up of the MCIR 1-3-7 approach in other low-incidence districts in Zambia.

This study aimed to assess the quantitative and qualitative aspects of the MCIR 1-3-7 intervention, in
order to identify gaps, explore potential improvements, and inform decision-making related to its
implementation, adoption, and expansion to other low malaria transmission areas. Key outcomes of the
guantitative component of this study will help implementing organizations understand whether the
intervention was executed on time, whether the 1-3-7 process was done for all eligible cases, and to
assess data quality and completeness. The qualitative component of the study will provide insight into
the implementers’ perspectives on their ability to execute the activities of the intervention, and how

improvements might be achieved.
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92 MCIR 1-3-7 intervention and procedures

93 In Zambia, the MCIR 1-3-7 strategy includes timely case notification and reporting within 1 day,
94 household investigations and parasitemia screening, as well as investigations in neighboring households
95 within a 140m radius within 3 days. Lastly, foci investigation and response are conducted within 7 days
96  to curtail further malaria transmission in the foci. A summary of this process is illustrated in Figure 1.
97 MCIR 1-3-7 aims to identify, treat, and track all cases, classify the cases, and ultimately integrate
98 appropriate interventions to halt malaria transmission within the active foci. The case classification is
99 based on reported travel outside the two districts within 30 days prior to the onset of illness and
100  subsequent diagnosis. The main implementers of this intervention are the Community Health Workers
101  (CHWSs) who receive support from Environmental Health Technicians (EHTs) and other clinical staff (e.g.,

102  nurses) based in the respective healthcare facilities within their catchment areas.
103

104  The healthcare workers record the MCIR 1-3-7 data in four MCIR 1-3-7 paper forms [included in the

105 supplemental file]. The clinical staff also enter the data in the ‘open source, web-based platform’ District
106 Health Information System 2 (DHIS2) (17). Zambia adopted the use of DHIS2 for malaria in 2011 (18),
107 enabling the collection and management of both aggregate and case-based data. The same variables
108 (e.g., demographics, treatment, travel history, and entomological information) that appear on the four
109 MCIR 1-3-7 forms, are available on the DHIS2 digital case-based platform in the selected districts that

110  implement the MCIR 1-3-7.
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112  Fig 1. Workflow Implementation of MCIR 1-3-7

113 *CHW-Community Health Worker, DBS-Dried Blood Spot, DHIS2-District Health Information System, DHO-District Health
114 Office, EHT-Environmental Health Technician, HCF-Healthcare Facility, IPD-In-Patient Department, OPD-Out-Patient
115 Department, RDT-Rapid Diagnostic Test

116

117 Methods

118  Study design

119 Quantitative data were collected between 10-20 July 2023, by a research team from Tulane University.
120  The study utilized a mixed-methods approach, collecting both quantitative and qualitative data

121 simultaneously to acquire a more comprehensive understanding of the intervention. The quantitative
122 component employed a descriptive cross-sectional design to evaluate timeliness and completeness of
123 the surveillance activities. Data were collected from 19 healthcare facilities. The sampled cases had been
124  diagnosed and treated for malaria between January 2022 and June 2023. This period encompassed two
125 peak malaria transmission periods in 2022 and 2023, which run from April to May each year. The

126 gualitative component involved conducting 12 interviews at 11 of the 19 healthcare facilities. The data
127  were collected between 10-17 July 2023. The qualitative and quantitative methods were co-analyzed via

128  aconvergent parallel design.

129

130 Selection and eligibility of the facilities for the study

131  The MCIR 1-3-7 pilot began in October 2021. To be eligible for participation in this study, facilities in

132 Chikankata and Mazabuka must have registered, on average, more than one malaria case per month in
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133 2021 so that a sufficient number of cases could be included. The selected facilities in Mazabuka

134 registered between 12 and 94 confirmed cases, while healthcare facilities in Chikankata had 12-143
135 confirmed malaria cases each month in 2021. Among eligible facilities, they were also purposively
136 selected based on logistical convenience, including road accessibility and proximity to the researchers’

137  lodging (Fig 2 and Fig 3).
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140  Fig 2. Map of Southern Province, Zambia
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Fig 3. Healthcare facilities visited for data collection

Data collection procedures

Quantitative data

Data for the quantitative method were collected from paper-based and electronic platforms. From the
case notification form, the extracted data included patient name, age, case identification, sex, date of
the patient's visit, diagnosis, and case classification (local/imported). All indicators were examined on
paper forms, while DHIS2 indicators were limited to patient name, sex, case identification, case
classification, and diagnosis.

From the case investigation form I, the researchers collected data on the follow-up date, the number of

people in the household, and the number of people tested for malaria. The case investigation form Il

10
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154 provided data on the follow-up date, and the details of a new malaria case. The healthcare workers
155 completed this form only when an individual tested positive for malaria during a visit to the home of an
156 index case. On the entomological investigation form, the researchers collected data on the foci

157 investigation date, the recommended and planned actions for response, and the interventions

158 implemented by day 7. The research team inspected the forms to determine whether they were

159  completed in full.

160

161 Qualitative data

162  Twelve interviews were conducted with 29 key informants across the two districts, each lasting

163 approximately one hour. The researchers conducted the interviews in both Nyanja and English to

164  accommodate the language preferences of the interviewees. Audio recordings of all interviews were
165 obtained using a portable voice recorder to capture the exchange between interviewers and

166 interviewees. Verbal consent was obtained from all the interviewees, and permission to audio-record
167  was requested at the beginning of each interview. Participants were informed that their participation
168  was voluntary and that they could decline to respond to any question they felt uncomfortable

169 answering. They were also assured that their identities would remain confidential and would not be

170 linked to their responses or disclosed to the NMEC. Data saturation was reached when the interviews no
171 longer provided new information, as determined by the research team's consensus.

172

173 Ethical Approval
174
175 Ethical approval was obtained from the University of Zambia Biomedical Research Ethics Committee

176  (UNZABREC). The PATH Research Committee determined that this assessment did not meet the Human

177 Research Protection and IRB application processes, and duly informed Tulane University accordingly.

11


https://doi.org/10.64898/2026.05.23.26353921
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.64898/2026.05.23.26353921; this version posted May 26, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

178  Written consent was not obtained from the 29 interview participants to preserve their anonymity. At
179 each participating healthcare facility, the consent process was witnessed by the head nurse, who did not
180 participate in the interviews. Through the District Health Offices (DHOs), the NMEC informed all relevant

181  healthcare facilities about this study before data collection.

182

183 Data Analysis

184 Patient names and, where available, automatically generated case identification numbers were entered
185 into a Microsoft Excel Spreadsheet for data management. After matching the paper form and the DHIS2
186  variables, the data were anonymized by removing the patients’ names. Analysis was done using the R
187  programming language version 4.2.2 (19). The study used descriptive statistics to describe the level of
188 completeness and timeliness of the MCIR 1-3-7 data collection forms. The study defined completeness
189  (process) as the proportion of cases that had case- and foci investigations done. A case investigation and
190 reactive case detection were deemed timely if executed within 3 days of the diagnosis, while foci

191 investigation was considered timely when done within 7 days. Completeness of data was the proportion
192 of forms filled with no blank spaces. The study did not assess the data completeness of the

193  entomological investigation forms.

194

195 Voice recordings were transcribed verbatim and then translated into English. A codebook was

196 developed with thematic codes based on the research question. The iterative process allowed the codes
197  to be assigned to the data. Two coders independently reviewed all transcripts and assigned the codes.
198 The codes were compared to identify similarities and differences in the interpretations. Reconciliation of

199 the differences was also done to enhance the validity and reliability of the results and reduce bias.

12
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200 Quantitative and qualitative data were analyzed separately and integrated to assess how they
201 complemented and confirmed each other. This approach provided a comprehensive understanding of

202  the MCIR 1-3-7 from both a contextual and numerical perspectives.

203

204 Results

205 Quantitative assessment

206  Atotal of 510 malaria cases were retrospectively assessed in this study between 10" and 20" July, 2023,
207 comprising 283 cases from Chikankata District and 227 cases from Mazabuka District. The monthly

208 average case burden per facility was 28.3, with 95% Cl [24.6, 32.0] in Chikankata and 25.2, 95% CI [16.9,
209 33.5] in Mazabuka.

210

211  The cases were classified according to the patients’ reported travel history. The MCIR 1-3-7 staff

212 classified a total of 278 cases (54.5%) to have been imported from outside the district, province, or

213 country, while 45.5% (232/510) of the cases were classified to have been transmitted locally. Forty-one
214  (41) cases were not classified according to their place of origin, as the healthcare workers had not

215 documented the travel history or preliminary classification of the cases’ origins. For this study, these
216 cases were considered local. In addition, cases labeled as “local”, and “imported within district”, were
217  also treated as local. Local cases (232, 45.5%) were eligible for foci investigation (Fig 4).

218

219

13
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221  Fig 4. Case classification of the 510 sampled malaria cases

222

223

224  Twenty-nine healthcare workers were interviewed, including 20 community health workers, seven

225 environmental health technicians, and two nurses. Among the participants, 17 were males, and 12 were
226  females. Three themes that included facilitators, barriers, and adoption of the MCIR 1-3-7 intervention
227  were explored. These were based on the following intervention components: (i) case investigations and
228  reactive case detection, (ii) foci investigations, (iii) form filling and data recording, and (iv) overall

229  perception of the intervention implementation.

230

231 Case investigations and reactive case detection
232
233  Atotal of 139 case investigation form | were available at the sampled facilities. This represented 27.3%

234 (139/510) reporting rate of these forms. This study excluded 12 forms due to issues such as incorrect or

235 missing dates and a lack of identifiers. As a result, 127 forms were included in the analysis of timeliness

14
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236  and process completeness (Table 1), resulting in a 24.9% completeness rate for the 1-3 steps (127/510)
237  among all malaria cases included in the study.
238
239  Table 1. Summary of assessed forms
Type of form Case notification | Case investigation form | Case investigation form Il Entomological investigation
Total Number of forms 510 139 19 118
found in facilities
Total number of forms 510 510 232
expected -
Number utilized in process | 5§10 127 90
completeness analysis -
Number utilized in 510 127 15 86
timeliness analysis
Number utilized in data 510 139 19
filling completeness -

240

241

242

243

244

245

246

247

A summary of timeliness for the different activities is presented in Table 2. The study identified 19 case

investigation form Il, which were used to record reactive case detection data. Due to a gap in data

collection, the study was unable to establish the number of reactive case detections that should have

been conducted.

Table 2. Timeliness of case and foci investigations

(Type of form)

Case Investigation
(Case investigation
form 1)

Reactive Case
Detection

(Case investigation
form 2)

Foci Investigation
(Entomological
investigation form)

Data Element

Investigated within 3
days

RCD within 3 days

Foci investigated
within 7 days

analysis

Number of available
forms used for this

127

15

86

15
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Timeliness of 105/127 =82.7% 14/15 =93.3% 73/86 = 84.9%
available forms
Timeliness of 105/510 = 20.6% - 73/232 =31.5%
expected forms

248

249

250  Two factors facilitated the healthcare workers in achieving case investigations and reactive case

251 detections. Collaboration within the team and coordinated patient visits, improved the efficiency of the
252 healthcare workers.

253 “We divide the work because day 3 has a lot of work.......so we help each other so that

254 things happen quickly”. [Female CHW, Chikankata District]

255  The healthcare workers also facilitated their work by informing malaria patients about the MCIR 1-3-7
256 process and the subsequent visits they planned to make to the index case’s home. They further made

257  appointments with index cases.

258 “We make appointments with them prior to going.... So, most of the time, you (sic) usually find
259 them”. [Female EHT, Chikankata District]
260

261 Several factors impeded the healthcare workers from conducting case investigations and reactive case
262 detections. The healthcare workers complained about the distance they had to travel to implement this
263 activity. They also tied this to a lack of transportation and protective clothing. Community health

264  workers had to travel long distances on foot to reach the index case’s home. A male community

265 healthcare worker in Chikankata District revealed that:

266 “Challenges; we don’t have bicycles. We don’t have overalls.”

267

268 Competing interests also strained case investigation activity. The peak malaria season coincides with

269 periods of abundant rainfall, during which families often engage in arable farming activities.

16
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270 “So, you find that the majority of the people are in the fields...they go and stay in the bush
271 until time of (planted crop) harvest, so it’s also a challenge”. [Male CHW, Chikankata District]
272

273 “If they are not in the fields, they’ve gone to fetch firewood. They are busy with other

274 businesses. You know, charcoal making.” [Female EHT, Mazabuka District]

275

276  Foci investigations

277

278  One hundred and eighteen (118) Entomological Forms were found in the healthcare facilities, leading to
279  areporting rate of 50.9% (118/232). Only 90 forms were used to determine whether the foci-

280 investigation step (-7 step) was done. The forms that were excluded had missing case classifications or
281 investigation dates, as well as delays in foci investigations. This indicates that foci investigations were
282  conducted for 38.8% (90/232) of eligible cases. To determine the timeliness of the foci investigation
283 step, only 86 forms were utilized. Excluded forms had incorrect dates, missing case classifications or
284  investigation dates, and delays in foci investigations. Only 31.5% (73/232) of the foci were investigated
285  timely.

286

287 No facilitating factors were identified for conducting the foci investigations. The healthcare workers
288 cited challenges, mainly long travel distances and a lack of transportation options. A male community
289 health worker in one of the healthcare facilities, referring to his female colleague, pointed out that their
290  health was put at risk for conducting this activity:

291 “Yeah, even when she was pregnant, we used to walk almost 20km.”

292
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293 In some healthcare facilities where motorbikes were available, foci investigations were hindered by

294  insufficient fuel supplies, limiting the utilization of the bikes.

295 “Sometimes, you find | have challenges with no fuel. | have the motorbike, but | cannot move.”
296 [Male EHT, Chikankata District]
297

298  Form filling and data recording

299

300 Only 151 of the 510 (29.6%) case notification forms were filled out completely with all required

301 components of the form completed, while 80 of the 139 (57.6%) case investigation form | were filled out
302  completely. Out of the 19 case-investigation form Il assessed, 36.8% (7/19) were completed in full. In
303 this study, it was not possible to validate whether the data entered were correct.

304

305 The healthcare workers pointed out that they occasionally did not have paper data entry forms, in some
306 instances for more than six months, nor could they afford to photocopy forms themselves.

307  The healthcare workers documented the data on paper forms and subsequently entered the same data
308 into the DHIS2 electronic surveillance platform. A review of this data revealed that 71.4% (364/510) of
309 the case notification paper forms could be matched to data on the DHIS2 platform. These cases were
310  further reviewed to ensure the contents matched precisely with the data entered on the paper forms.
311  Of the 364 cases found on the DHIS2, only 16.8% (61 of 364) matched exactly with the data written on
312  the paper forms. Most discrepancies appeared in case classification (19.2%), differences in patient

313 names (12.4%), and the date of diagnosis (11.5%).

314
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315 Some facilities used cellular phones instead of tablets to enter patients’ data into DHIS2. This

316 arrangement had multiple concerns, ranging from non-functional devices to insufficient airtime to cover
317  the data package. In Mazabuka District, a male community health worker lamented that:

318 “No (cellphone) data. They don’t send us any”.

319 Healthcare workers could not transmit malaria patients’ data because they either did not have access to
320 functional devices, or cellphone data bundles to access the electronic DHIS2.

321
322 Implementation of the MCIR 1-3-7 intervention

323 Multiple factors emerged as barriers to implementing the MCIR 1-3-7 intervention, with participants
324 highlighting key challenges encountered during execution. They also made suggestions that could

325  contribute to the success of MCIR 1-3-7 as an intervention.

326

327 In all the facilities, the interviewees mentioned that a lack of transport was at the top of the list as a
328 challenge. This had indeed been cited as a problem when conducting both case- and foci investigations.
329 “Transport, | think that’s one of the main issues. For me, it has been transport.”

330 [Male EHT, Chikankata District]

331 In addition, the healthcare workers had proposed solutions to address this challenge.

332 “What can make our job easy is transport, because even long distances will feel shorter because
333 we have something to move with.” [Male CHW, Chikankata District]
334

335 A poor supply chain was also noted as a concern. There was a shortage of Rapid Diagnostic Tests (RDT),
336 Personal Protective Equipment (PPE), Indoor Residual Spraying (IRS) insecticide, larvicide, and bed nets.
337  The healthcare workers indicated that these shortages negatively affected the implementation of the

338 MCIR 1-3-7 intervention.
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339 “At the moment, we don’t have the (bed) nets for MCI. So, we end up using the ones for MIP....”
340 [Female EHT, Chikankata District]
341

342  Other healthcare facilities had a challenge with larvicide stock-out.

343 “Chemical for larviciding was not there... and you scoop larvae, and then what is on your mind
344 is, | need to do larviciding (sic). But how am | going to do it? There’s no chemical.”
345 [Male EHT, Chikankata District]

346  The healthcare workers were of the view that the NMEC should provide all malaria supplies to ensure
347  the successful implementation of the MCIR 1-3-7 intervention.

348

349  The healthcare workers reported low morale and a lack of motivation, particularly among community
350 healthcare workers, who were performing volunteer work with no incentives attached. A male

351 community healthcare worker in one of the facilities in Chikankata District lamented that:

352 “We are volunteering. It’s hard work.... Then you are there.... You are walking for these long
353 distances, but | am just volunteering for free, but we still do the work (sic).”
354

355  To overcome this challenge, the healthcare workers suggested that remuneration should be introduced
356 as an incentive for MCIR 1-3-7 work. Even other healthcare workers who were salaried felt they could do

357 more if there were incentives attached to the MCIR 1-3-7 work.

358 “Motivation stipends for the CHWs ..... Even for the staff, the lunch allowances for every case,
359 maybe when they go out there, so that they eat something.” [Male EHT, Chikankata District]
360

20


https://doi.org/10.64898/2026.05.23.26353921
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.64898/2026.05.23.26353921; this version posted May 26, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

361  The healthcare workers further alluded that mentoring and supervisory visits to provide support, and
362 problem-solving opportunities would help in implementing the MCIR 1-3-7 intervention. A healthcare

363  worker pointed out that:

364 “I think frequent monitoring and supervision, both from the district level, and the province level.
365 Then maybe as well, the national level should be harnessed so that the program is effectively
366 done.” [Male EHT, Chikankata District]

367

368 Discussion

369 This s the first study to assess the MCIR 1-3-7 pilot project in Zambia. The study assessed the

370  completeness, and timeliness of a sample of malaria cases in two low-incidence districts in the Southern
371 Province between the 10" and 20" July, 2023. A total of 510 cases were retrospectively assessed in the
372 19 healthcare facilities visited. Additionally, the study assessed the perceptions of 29 healthcare workers
373 across 11 healthcare facilities regarding enabling factors and hindrances to implementing MCIR 1-3-7
374  effectively. This study captured unfiltered responses that provided the first insights into the experiences
375 of healthcare workers in implementing the MCIR 1-3-7 pilot project in Zambia. This area had never been

376  explored before.

377

378 Most malaria cases registered in the two districts originated from outside the districts, as reported by
379 the patients. Consequently, the healthcare workers classified the malaria cases as imported, assuming
380 that the patients acquired the infections during travel. This finding aligns with surveillance data

381 suggesting low local malaria transmission in the province, consistent with the classification of both
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382 districts as approaching elimination. The WHO Malaria Surveillance, Monitoring & Evaluation Reference
383 Manual (20), and the Second Edition (21) highlight this trend, noting that as the proportion of local cases
384  declines, the proportion of imported cases tends to increase, accompanied by a decrease in the total
385 number of cases. Kandel and colleagues(2024) (22), reported that in Nepal, the number of indigenous
386 cases decreased over the years, indicating epidemiological control of malaria transmission. This was also
387 accompanied by a 40-58% increase in imported cases, while the overall total number of malaria cases
388  declined.

389

390  Across all the interviews, the participants seemed eager to execute the activities of the surveillance

391 intervention. However, challenges such as a lack of transportation and monetary incentives presented
392 significant obstacles. Although the barrier of transportation has been noted before by Silumbe and

393  colleagues(2015) (23) in their study on mass testing and treatment campaigns conducted by community
394 health workers in Southern Province, the NMEC has the opportunity to strengthen the MCIR 1-3-7

395 intervention through the provision of bicycles. This measure would enhance the efficiency and

396 timeliness of both case and foci investigations, thereby improving the overall surveillance intervention.

397

398  Supportive supervisory visits have been proven to improve ‘worker performance’ (24) as well as data
399  quality that includes collection, reporting, and documenting (25). According to Bello and

400  colleagues(2013) (24) “supervision has been reported as one of the nonmonetary motivators of health
401  workers and its absence can be correlated with health workers' poor job satisfaction as well as poor
402 service delivery”. Working through the district health offices, the NMEC should leverage this approach
403 to boost implementer morale. Beyond improving data quality - particularly timeliness, completeness,

404  form filling, and data recording - this strategy helps close existing knowledge gaps. It further enables
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405 monitoring of the MCIR 1-3-7 intervention while offering mentorship, clarification, and reinforcement of
406  best practices to enhance healthcare workers’ confidence.

407

408 Refresher training courses have been found to significantly improve retention of skills (26),(27). Tetteh
409  and colleagues(2021) (27) in their study assessing the impact of a supplementary training program

410 among malaria laboratory personnel indicated that refresher trainings have a significant impact on the
411 accuracy of malaria microscopy and achieves exceptional outcomes. While the NMEC’s support for
412 MACEPA-led training of healthcare workers on MCIR 1-3-7 principles is commendable, sustained

413 investment in refresher trainings is essential to maximize the benefits of this initial effort. This measure
414  would ensure a strengthened quality of service delivery and enhance surveillance. In addition, further
415 investments by the NMEC are needed to provide job aids (flip charts, posters, reference cards,

416  flowcharts) that support healthcare workers in performing tasks more effectively and accurately.

417

418  To ensure successful and optimal implementation, the NMEC should standardize and clearly define key
419 surveillance terms, including index case, local case, imported case, foci, and reactive case detection, to
420 reduce ambiguity and confusion among implementing healthcare workers. Furthermore, to strengthen
421 surveillance processes, the NMEC should provide clear guidance through standard operating procedures
422  (SOPs) specifying that all cases require investigation and follow-up, the appropriate timing of such

423 investigations, and the circumstances under which foci investigations should be conducted. Such

424 clarification is also expected to improve reporting rate.

425

426 Given the positive step that the government of Zambia allocated 5.26% of the GDP to the Ministry of
427 Health in 2022 (28), and the NMEC committed nearly USS2 million to the malaria budget in 2024 (6),

428 significant funding gaps remain. This was evidenced by reports from healthcare workers indicating
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429  frequent stockouts of various malaria commodities. The End Malaria Council should therefore

430  strengthen resource mobilization to enable the NMEC to procure malaria commodities (RDTs, drugs,
431 PPE, LLINs, IRS insecticides, larvicides) and remunerate community healthcare workers. In addition, this
432  funding will facilitate the continuation of malaria surveillance activities and data reporting mechanisms
433  that had previously been supported by MACEPA until the end of 2023.

434

435 Although this study provides important insights, several limitations should be highlighted. The MCIR 1-3-
436 7 was piloted in over 50 healthcare facilities in the two districts. However, the study visited only 19
437 healthcare facilities across the two districts. This resulted in a small sample size of the sampled cases.
438  This study used a convenience sample, hence lacked generalizability to all 50 healthcare facilities. In
439 addition, while qualitative research is not intended to produce generalizable findings, a greater sample
440  size could have revealed a wider range of experiences relevant to the local context and identified

441  diverse facilitating factors or barriers in implementing MCIR 1-3-7 activities.

442

443  This study could not ascertain whether malaria case notifications were done within 1 day. The

444  researchers did not have access to cellphone short messages (SMS), emails, or telephone records to
445 determine whether staff at the healthcare facilities sent notifications during the days corresponding to
446  the dates of the patient’s visits. Furthermore, the researchers did not have access to the district health
447 office’s malaria registers. Access to these registers would have helped verify the dates of case

448 notifications for malaria patients, allowing comparison between the date of diagnosis and the report to

449 the district health offices.

450
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451 Conclusion

452  While the MCIR 1-3-7 pilot project has faced implementation challenges, it presents significant
453 opportunities for strengthening the intervention. Enhancing support supervisory visits, conducting
454 regular data audits, and providing desk and wall job aids are practical steps NMEC can leverage. These

455 measures would help address current gaps in timeliness, completeness, and data quality.
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565 28. World Bank Open Data [Internet]. [cited 2025 Oct 2]. World Bank Open Data. Available from:
566 https://data.worldbank.org

567
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Supporting information

Supporting information 1
Interview guide

The researchers collected data through 11 questions designed explicitly for this study. The questions
were open-ended and semi-structured to extract information related to the interviewees’ work,
experiences, and views. The interviewees were asked the following questions:

e When did this health facility start implementing malaria case investigations using the 1-3-7
approach?

e What type of training did you all receive in the malaria case investigations using the 1-3-7
approach?

e Canyou all please describe to me what malaria case investigations using the 1-3-7 approach
entail?

e Are there any challenges with completing the Case Notification Form within 1 day of the case
being entered into the CHW or health facility log-book? If so, what are some of the challenges?

e Are there any challenges with completing the case investigation within 3 days of identification of
the index case, and completing the Malaria Case Investigation Form I? If so, what are some of
the challenges?

e Are there any challenges with testing and identifying secondary cases around the index case,
and completing the Malaria Case Investigation Form II? If so, what are some of the challenges?

e What are the challenges with completing the Entomological Investigation Form within 7 days
from an identified index case? [Can remind them this is supposed to be completed by the
environmental health technician and is used to collect information on the foci within a 2-
kilometer radius of the index case, including the number and location of potential larval sources.]

® Are there any challenges in implementing responses in a focus, such as distributing insecticide-
treated bednets or performing indoor residual spraying? If so, what are the challenges? [Prob]
Are there ever any stock-outs?

e Has the health facility started performing any larval source management, environmental
management, or fish that eat mosquito larvae? If so, what have been the primary challenges
with using these responses? If so, how have the communities reacted to these types of
responses?

e Do you all do any sort of communication (or social behavior change communication) in the
community around an index case? If so, what does this entail? Are there any issues with doing
this malaria communication?
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e If you could name three things that would help you implement malaria case investigations using
the 1-3-7 approach, what would they be?

Supporting information 2

Detailed description of how the MCIR 1-3-7 system is supposed to be implemented.

Day 1

Healthcare workers are supposed to test all individuals who present at the healthcare facilities with
suspected malaria. Confirmed cases are reported to the next higher level in the Ministry of Health
hierarchy within 24 hours. If a case is diagnosed in the community by a community healthcare worker, it
must be reported to the healthcare facility and to the District Health Office. A case diagnosed at the
healthcare facility is reported to the District Health Office (DHO). The healthcare workers report the case
to the higher level through a cellphone text message or a voice telephone call. The patient is supposed
to be treated with Artemisinin-based Combination Therapy (ACT) or referred (for further management)
according to the severity of their illness. A low-dose primaquine is administered to patients who have
been prescribed oral medication. The preliminary classification of the case as locally acquired or
imported is done based on clinical presentation, past medical history, and the patient's recent travel
history. A dried blood spot (DBS) should be collected for molecular surveillance, enabling the genotypic
characterization of anti-malarial drug-resistance markers, and parasite strain identification.
Documentation of the case is entered on the paper case notification form and the DHIS2 platform. Each
patient's unique ID case number is generated in DHIS2 and should be manually copied to the paper case

notification form. Plans for the Day 3 home visit are communicated to the patient.
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Day 3

The MCIR 1-3-7 staff are supposed to visit the index case’s home during the case follow-up process. The
healthcare workers review the patient’s health status, inspect medication packets to assess adherence
to the prescribed treatment, and verify whether a DBS has been collected. During the visit, further
inquiry is made into the patient’s travel history, and the possibility of importation of the infection is
explored. During this visit, the healthcare workers are supposed to make a definitive case classification.
Members of the family are tested for malaria with RDTs. Details are entered into the case investigation
form | and DHIS2. The healthcare workers also conduct RDT testing for neighbors within a 140-meter
radius. Individuals who test positive for malaria must be treated according to the treatment protocol
(with ACT and primaquine or referred). Details of each new case are recorded in a case notification
form. These cases must be reported to the higher level. A unique ID case number is generated for each
new patient. Each patient’s details are recorded on the DHIS2 platform. Plans are also made to conduct
case follow-up for these patients after three days. Cases verified to have been contracted within the
district are reported to the healthcare facility nearest the suspected transmission location. A system of
referral and collaboration between healthcare facilities is utilized for this process.

During this visit, the healthcare workers are supposed to assess the home's surrounding environment to
identify factors that support malaria transmission. These include checking for potential mosquito
breeding sites such as standing water, improper water storage practices, and drainage. They also assess
household structures for open eaves and the presence or absence of window screens, as well as
environmental management practices that include vegetation around the home and garbage disposal.

The team also starts plans to curb the transmission.

Day 7
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For cases confirmed to be locally transmitted, the MCIR 1-3-7 staff are supposed to conduct another
follow-up visit to conduct an entomological investigation and implement a response. The response
measures may include reactive targeted Indoor Residual Spraying (IRS), distribution of Long-Lasting
Insecticidal Nets (LLINs), environmental management activities such as vegetation clearance, burying or
larviciding of breeding sites, dissemination of health promotion messages, and implementation of
structural interventions like screening on windows and eaves to reduce vector entry. Information on
breeding sites and the presence of mosquitoes is collected. The staff also records GPS information of the
locale and classifies the focus accordingly (active, residual non-active, or cleared). In addition, the staff
collects data on the coverage of vector control measures within a 2-kilometer radius. These include data
on the number of structures eligible for IRS, the number of structures covered with IRS in the preceding
12 months, the quantity of LLINs distributed in the targeted area over the same period, and the
proportion of individuals reporting to have slept under an LLIN the previous night. Data is entered on

the paper entomological investigation form and the DHIS2.
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Supporting information 3
Case Notification Form

MALARIA CASE NOTIFICATION FORM

(MUST BE COMPLETED WITHIN 24 HOURS OF EACH PASSIVE CONFIRMED MALARIA CASE
IDENTIFIED AT THE HEALTH FACILITY or CHW OUTREACH POST)

Date of patient visit:

Province: District:

Health Facility: Outreach Post:

Reporting Health Worker / CHW Name:

PATIENT DETAILS

Index Case ID:

Patient Name:

Patient phone number (mandatory):

Address:

Name of household head:

Closest Landmark:

Age:
Sex: Male [] FemaIeD
Pregnant: Yes I:l No D

*If Pregnant encourage to regularly go to the Clinic for antenatal and to take IPTp-SP

Current Occupation Unemployed [ ]  Pupil/ Student [ ] Farmer [_] Guard [] Trader[]
Truck Driver |:] Nurse/Teacher/Professional E] Fisherman D

Migrant Worker |:| Not Applicable D

Other, Specify:

CASE DIAGNOSIS

Are there Signs or Symptoms? Yes D No|:]

If Yes:
Headache [ Fever O Body Aches O ChiIIs|:|
Nausea [:l Vomiting [] Body weakness [_]
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Are there danger signs? Yes[ ] No[]

If Yes:
Confusion / behavior change D Unconsciousness D Convulsions D
Persistent or Continuous Vomiting D Severe Diarrhea D Anemia D
Abnormal breathing D Hypoglycemia/ Blackouts |:| Dark Urine D

Delayed capillary refill |:| If Other, Specify:

Number of days since symptoms started:

Diagnosis Type: Simple / Uncomplicated |:| SevereD

Diagnosis confirmed by: RDT D MicroscopyD
Species: P. falciparum D non-falciparum[:] Other species[:] Mixed infection D

If other species, Specify:

Referred (applies to malaria cases only) Yes [] No []

If referred select reason for referral: Pregnant woman [ severe malaria []

Child under 5 Kg |:| Child under 2 months|:| Drug stock out D
Other, Specify:
CASE TREATMENT
6 Tablets [] Date given:
12 Tablets D Date given:
ACT 18 Tablets [] Date given:
Treatment 24 Tablets [] Date given:
Prescribed Quinine Number of Tablets: Date given:
Artesunate Injections Number of Vials: Date given:
Artesunate Suppository | Number of -
(pre-referral for children) | Suppositories: Date given:
Other
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TRAVEL HISTORY

Are you a visitor? Yes [] No [
*A visitor is someone who has stayed in an area for less than 10 Days

If Yes, provide the following details:

Catchment Facility / District you live in When did you arrive (DD/MM/YY)

If No, provide the following Travel History
Travel within the District:

Have you spent at least one night outside your Facility catchment area within your district in the past
one month (30 Days)?  Yes [] No[]

If NO skip travel details

If YES indicate where and when below

Catch area/ Facility First night (DD/MM/YY) Last night (DD/MM/YY)

Travel outside the District:
Have you spent at least one night outside the district in the past one month (30 days)? Ves|:| No[]
If No skip trip details

If Yes fill in the table below. If outside Zambia, indicate the country as well

DISTRICT/PROVINCE/COUNTRY First night (DD/MM/YY) Last night (DD/MM/YY)

Case Classification: Local|:| Imported within the district |:| Specify
Imported outside the district D Specify
Imported outside the Province|:| Specify
Imported outside the country |:| Specify
Eligible for RCD? Yes[ | No[ ]
*Eligibility for RCD include local cases or imported within the district in a HFCA implementing MCI

If Yes, and imported outside the district, have you notified the MEO? Yes D No D
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PREVENTION MEASURES

Has your house been sprayed in the past 12 months? Yes D No [:‘ I don’t knowD
If Yes, estimated date of spraying (month & year):
If date is less than 6 months ago, Go to Entomological Investigation form

If date is more than 6 months ago, continue with LLIN questions:

Do you own a LLIN? (treated mosquito net) Yes |:| No D

Did you sleep under a LLIN last night? Yes D No |:|
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Supporting information 4

Case Investigation Form 1

MALARIA CASE INVESTIGATION FORM |

(MEANT FOR INDEX CASES ONLY; TO BE COMPLETED AT THE INDEX HOUSE DURING ACTIVE RESPONSE)

Date of follow up visit:

Province: District:

Health Facility: Outreach Post:

Reporting Health Worker / CHW Name:

INDEX CASE INFORMATION

Index case ID: (same ID as the one on the Malaria Case notification form)

Household Number:

Was Household visit conducted: Yes [] No[]
If NO select the reason that applies:
Household not found |:| No household member found D Refusal |:|

Number of people living in the household:

GPS Location:

Construction materials of the walls (observe the following and select what is applicable):
Sprayable surfaces (walls):
Plastered and painted [_| Plastered not painted [ |  Burnt bricks [_]
Unburnt bricks [] Mud[] Plain blocks []
Not sprayable surfaces (walls):
Grass [_] Glass[_] Reeds[ ] Metal[_] Plastic[_]
Was IRS conducted in that house in the past 12 months: Yes |:| No |:| Don’t know |:|

If Yes, date of last spray (month & year)

Do you have an LLIN? (treated mosquito net)  Yes[ | No[]

If YES, are LLINs hanging in the house? Yes[ ] No[]

If YES, how many:

Did you sleep under an LLIN last night? Yes D No |:| Don’t Know D
Are you sleeping in sprayed room? Yes |:] No |:| Don’t Know D
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How many days have passed since the patient was diagnosed at the clinic?

Has the patient adhered to the treatment? Yes D NoD

*If Yes, ask which day is it (Day 1, Day 2, Day 3). Req for the tr t Blister Pack to visually verify
adherence or ask for confirmation.

Treatment adherence: Day 1|:] Day 2 D Day 3 [:]

Has there been evidence of fever within the period since the visit to the facility / outreach post?

Yes D No D
Where were you seen? Health facility D Community health worker (CHW) postD

If Heath Facility, temperature at diagnosis:

Were you referred to the facility or Hospital at the time you were found to have malaria at the
facility/ outreach Post? Yes [] No[]

If Yes, did you go to where you were referred to? Yes E] No D

Is the patient showing any of the following signs:
Confusion/ behavior change [_] Unconsciousness|_| ~ Abnormal Breathing [_|

Anemia [_|  Delayed capillary refill ]

Ask if the patient/care giver if experiencing any of the following:
Persistent or Continuous VomitingD Severe Diarrhea D Hypoglycemia/ blackouts El
Dark Urine D Convulsions D

Other, specify:

*If you observe any of the above signs or symptoms immediately refer to the health facility

Was the Dried Blood Spot (DBS) collected?  Yes[ ] No[]
If Yes, enter Blood Spot Result (Options):
Still being analysed O Available (put the figure)[]
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Supporting information 5

Case Investigation Form 2

MALARIA CASE INVESTIGATION FORM II

*' (MEANT FOR CONFIRMED POSITIVE CASES DURING CONTACT SCREENING PER HOUSESHOLD;
TO BE COMPLETED DURING ACTIVE RESPONSE)

Date of follow up visit:

Province: District:

Health Facility: Outreach Post:

Reporting Health Worker / CHW Name:

INDEX CASE PATIENT DETAILS

Index Case ID: (Same ID as the one on the Malaria Case notification form)

Index case Name:

HOUSEHOLD SPECIFICATION DETAILS

Household Number:

Has consent been Sought? Yes[ ] No[]
If No, select reason: Refusal I:l Follow up already done in the past one month |:]
No household member found D Household members are below the legal age of consent D
Total number of individuals living in the household:
Total number of visitors who spent the last night in the household:

GPS Location:

Total Number of People tested in the Household:

*Arrange call back for individuals living in the household who are not around to be tested and where Legal
guardians were not available to consent for children

Total number of People testing Positive during RCD:
Construction materials of the walls (observe the following and select what is applicable):
Sprayable surfaces (walls)
Plastered and painted [_] Plastered not painted [_|  Burnt bricks [_|
Unburnt bricks [_] Mud[] Plain blocks [_]
Not sprayable surfaces (walls)
Grass [] Glass[] Reeds[ ] Metal[] Plastic[_]
Was IRS conducted in that house in the past 12 months: Yes D No D Don’t know D

If Yes, date of last spray (month & year)
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Diagnosis Type: Simple / Uncomplicatedlj Severe |:|
Do you have LLINs in this house? Yes D No |:| Don’t Know |:| *If Severe Malaria refer to the health facility
If Yes, how many LLINs are hanging in the house?
w v Eing ! u Referred (applies to malaria cases only) Yes [] No[]
INDIVIDUAL CONTACT SCREENING DETAILS If referred select reason for referral: Pregnant woman [] Severe malaria [
Child under 5 Kg O Child under 2 months[] Drug stock out O
Name
Other, Specify:
Phone number
Age CASE TREATMENT
Sex Male [] Female |:| 6Tablets [T] Date given:
Pregnant Yes [] No [ 12 Tablets [] Date given:
ACT iven:
*If Pregnant encourage to regularly go to the Clinic for antenatal and to take IPTp-SP 18 Tablets D Date given:
Treatment 24 Tablets [] Date given:
C t O tion Ul loyed Pupil/ Student F Guard Trad i
urrent Occupation Unemployed [] upil/ Student [ ] Farmer[ ] Guard[] Trader[] Prescribed Quinine Number of Tablets: Date given:
Truck Driver [ ] Nurse/Teacher/Professional [] Fisherman |:| Artesunate Injections Number of Vials: Date given:
Artesunate Suppository | Number of Date given:
CASE DIAGNOISIS ‘ (pre-referral for children) | Suppositories: given:
Other
Are there Signs or Symptoms of Malaria? Ves|:| No|:|
If Yes: TRAVEL HISTORY
Headache[ ] Fever [] BodyAches [] chills[] Are you a visitor? Yes [] No [
Nausea |:| Vomiting (] Body weakness [] *A visitor is someone who has stayed in an area for less than 10 Days
Are there danger signs? Yes[] No[] If Yes, provide the following details:
If Yes: Cat acility / District you live in When did you arrive (DD/MM/YY)
Confusion / behavior change D L i |:| C i |:|
Persistent or Continuous Vomiting D Severe Diarrhea D Anemia I:l
Abnormal ing (1 Hyp ia/ E] Dark Urine [:| If No, provide the following Travel History

Delayed capillary refill |:| If Other, Specify: Travel within the District:

Have you spent at least one night outside your Facility catchment area within your district in the past
one month (30 Days)?  Yes No|
Diagnosis confirmed by: RDT D D D
If NO skip travel details
Results:
If YES indicate where and when below

Species: P. falciparum [] Other species [] Mixed infection []
Catchment area/ Facility First night (DD/MM/YY) Last night (DD/MM/YY)
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Travel outside the District:
Have you spent at least one night outside the district in the past one month (30 days)? YesEl No|:|
If No skip trip details

If Yes fill in the table below. If outside Zambia, indicate the country as well

DISTRICT/PROVINCE/COUNTRY First night (DD/MM/YY) Last night (DD/MM/YY)

Case Classification: Local |:| Imported within the district |:| Specify
Imported outside the district |:| Specify
Imported outside the Province |:] Specify

Imported outside the country D Specify

INDIVIDUAL PREVENTION MEASURES

Did you sleep under an LLIN last night? Yes |:| No |:|
Did you take DHAp in the past 30 days? Yes D No D
Have you taken medicine to prevent malaria infection in the past 30 days? Yes El No E]
Did you receive any other malaria preventive measures in the past 30 days? Yes El No |:]

If Yes, please Specify:
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Supporting information 6

Entomological Investigation Form

ENTOMOLOGICAL INVESTIGATION FORM

(FILL IN ONE FOR EACH BREEDING SITE FOUND DURING ENTOMOLOGICAL SURVEILLANCE)

Date of entomological Investigation:

Province: District:

Health Facility: Outreach Post:

Reporting Health Worker Name:

INDEX CASE PATIENT DETAILS

Index Case ID: (Same ID as the one on the Malaria Case notification form)

Index case Name:

BREEDING SITE & MOSQUITO INFORMATION (within 2 Km radius of the index Case)

Is there a Breeding Site? Yes[ ] No[]

If Yes, Breeding Site location (Village Name):

Anopheles mosquitoes detected at identified breeding site?  Yes |:| No D

If Yes, select the stage detected: Eggs [ ] Larvae[ ] Pupae[] Adults []

Breeding Site GPS location

Permanence of breeding site: Temporal [_] Semi-permanent [ |  Permanent [_]
Type of breeding Site (select all that apply): Well |:| River[:| Pond |:| Ditch E]

Household items outside that can hold water|:| Swamp |:]

Other, Specify:

Recommended action(s): Burying E] Clearing vegetation |:| Larviciding |:| IRS [:|
LLINs[] Screening of windows / eaves[ | Health Promotion [_]
Other, Specify:

Action(s) taken on Day 7: Burying[ ]  Clearing vegetation [_] Larviciding ] IRS[_]
LLINs [] Screening of windows / eaves[_| Health Promotion[_]
Other, Specify:
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VECTOR CONTROL COVERAGE (Within 2 Km radius of the index case with at least 25 Structures)

Total Number of structures found within Targeted area:

Total number of eligible Structures for spraying:

Number of eligible Structures sprayed in the past 12 months:

% coverage of structures sprayed in the past 12 months:
(# of Structures sprayed / total # of eligible Structures X 100)

Total number of people in the targeted area:

Total # of LLINs distributed in the targeted area in the past 12 months:
Total # of people reporting to have slept under an LLIN the previous night:
% coverage of people who slept under an LLIN the previous night:

(# of people reporting to have slept under an LLIN the previous night /
# of LLINs distributed in the targeted area in the past 12 months)
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