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FIGURE 06: TOTAL NO. OF An. gambiae s.l. MOSQUITOES COLLECTED IN  HUILA 

USING DIFFERENT TECHNIQUES  

 

 

 

 IRS QUALITY ASSURANCE TESTING 7.3

 

WHO cone bioassay testing was done in five sentinel villages in Bailundo Municipality to evaluate the 

quality of spraying.  The quality assurance was done within the first two weeks of spraying where ten 

houses were tested in each sentinel village using field-collected larvae and pupae reared to adults in 

the insectary.  Testing results demonstrated some low mortality in houses tested in Sachole and 

Velha Chica villages, while other sentinel site mortality was high. Therefore, AIRS conducted a spray 

technique refresher training immediately over two consecutive days to all spray operators, team 

leaders and supervisors to ensure delivery of quality spraying and better supervision. While AIRS 

planned to re-test these two villages soon thereafter, the larvae scarcity precluded the retesting 

from taking place. 

 

Bioassays were also repeated in monthly intervals at the same sentinel sites to monitor residual 

efficacy/decay rates of the insecticides.  It was observed that 24-hour mortality rates were markedly 

lower during December 2014 and January 2015 in all sites. In these bioassay tests wild caught 

Anopheles species were used, assuming that they were An. gambiae s.l. However, for all tests it was 

noted that most of the mosquitoes were not An. gambiae s.l, but An. rufipes, An. coustani, An. 

maculipalplis, An. longipalpis, An. squamosus, An. marshalli, An. theileri and very few An. funestus. Most of 

them were An. rufipes and An. coustani. and these were also confirmed from the specimens sent to 

the Centers for Disease Control, Atlanta and Wits Research Institute for Malaria in South Africa 

(WITs) University.  Hence, it was also decided to conduct some refresher training for entomological 

staff on morphological identification. 
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FIGURE 07: MONTHLY 24 HOUR MORTALITY RATES  

 

 
 

FIGURE 08: MONTHLY KD 30 RATES  

 

 
 

 

 

 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

B. Hospital Sachole Velha chica Espirito santo Candandi

Monthly 24 Hour mortality rates  
 Bailundo municipality  Oct-Nov 2014 to Jan 2015 

Insecticide Sprayed - Deltamethrin  ( Oct 2014) 

Oct-Nov 14

Dec -14

Jan -15

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

B. Hospital Sachole Velha chica Espirito santo Candandi

Monthly KD 30 rates  
 Bailundo municipality Oct-Nov 2014 - Jan 2015 

Insecticide Sprayed  - Deltamethrin (Oct 2014) 

Oct-Nov 14

Dec -14

Jan -15



 

 41 

 

FIGURE 09: MONTHLY 24 HOUR MORTALITY RATES ON DIFFERENT SURFACES  

 

 
 

 

 

When compared, the results from monthly reports from Oct 14 – Jan 15 clearly show that the 

residual efficacy of the insecticide sprayed (deltamethrin) in this area has markedly gone down during 

the 3-month period.  

In this study low 30 minutes knockdown rates were shown from the beginning and after 3 months it 

has reached below 5% in all sentinel villages. 

Residual efficacy of insecticide on both mud and cement surfaces also shows the same decaying 

pattern with some higher efficacy on cement, except in Dec 2014.  

This decrease in residual efficacy may be due to the quality of spraying, climatological factors, surface 

properties and the susceptibility status of mosquitoes tested. It should also be noted that most wild 

caught Anopheles mosquitoes were not morphologically confirmed to be An. gambiae s.l., and their 

susceptibility status was not known. This also shows the importance of having a susceptible vector 

mosquito colony in the insectary. 

 INSECTARY 7.4

At present the insectary is mainly used to rear wild caught Anopheles larvae from the field and also to 

preserve and store adults from various field collections and tests. These field collected, insectary 

reared adults were mainly using for susceptibility and quality assurance tests. Non availability of a 

susceptible vector mosquito colony in the insectary is still a big drawback for quality assurance and 

insecticide decay monitoring tests.  

 TRAINING 7.5

AIRS conducted entomological training in preparation of the national susceptibility study being 

carried out during the months of December 2014 through February 2015 in nine provinces 

representing the malaria stratification of the three endemic areas of the country, including Zaire, 
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Uige, Malanje, Luanda, Benguela, Namibe, Huambo, Huila and Cunene. Basic entomological 

knowledge was given to participants, starting with a) Malaria Introduction, b) Malaria Vector 

Control, c) Larvae and Pupae Collection, d) Mosquitoes In General, d) Mosquitoes Sampling 

Techniques, e) Insecticide Resistance, f) Wall Cone Bioassay, g) WHO Susceptibility Testing and h) 

Mosquitoes Morphology. 

Training was led by AIRS Angola Senior Entomologist Ranjith de Alwis, with the support of Dr. Cani 

Pedro Jorge, Senior Entomologist from NMCP, and the AIRS Angola entomology team comprised by 

Inácio Pedro Chilala, Vicente Eduardo Chipepa, Martinho Adriano Bango, Technicians, and Luis 

Manuel Gonçalves, Coordinator.  The AIRS Angola CoP played the role of facilitator/moderator 

during the 6-day training of 38 participants, including four women as shown in Table 22 below.  

Participants, who had a diverse background in malaria and public health, included Provincial Malaria 

Supervisors for all the provinces participating, and municipal malaria focal points of the same 

provinces. 

TABLE 22: LIST OF THE PARTICIPANTS PER SITE 

Province Males Female 

Cunene 3 0 

Huambo 12 1 

Huila 3 0 

Luanda 3 1 

Malange 3 0 

Namibe 3 0 

NMCP 3 0 

Uige 2 1 

Zaire 2 1 

Total 34 4 
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 MONITORING & EVALUATION 8.

 KEY OBJECTIVES AND APPROACH  8.1

The AIRS Angola monitoring and evaluation system drew strengths from the lessons learned and 

best practices from previous spray campaigns in Angola and in other AIRS countries.  As outlined in 

the 2014 work plan, the M&E approach is as follows: 

 Emphasize accuracy of both the data collection and the data entry processes through 

comprehensive training and supervision at all levels. 

 Streamline and standardize data flow to minimize errors and facilitate timely reporting. 

 Ensure IRS data security and storage for future reference, through the establishment and 

enforcement of proper protocols.  

 Document lessons learned and best practices observed during implementation and apply to 

future IRS campaigns. 

 DATA COLLECTION AND MANAGEMENT 8.2
AIRS Angola incorporated all M&E protocol updates, including improvements to the data collection 

tools, AIRS Access, before the start of mobilization and spray campaigns to facilitate high-quality IRS 

campaign results. The M&E team used a Microsoft Access macro application “Collector” to compile 

data from the AIRS database with the e-mobile system to track campaign progress and generate 

“real-time” reports. These M&E enhancements allowed AIRS to provide immediate feedback to field 

staff to resolve issues and inform spray operations. 

 
All data collection was preceded by training of AIRS Angola staff, government supervisors, 

mobilizers, spray operators, data clerks, and an M&E assistant. Thirty spray operators recorded 

household data on the standard paper-based data collection tools and 42 used smartphones, and 

team leaders verified the electronic spray data on tablets.  Brigade supervisors, government officials 

and AIRS core staff used the remaining smartphones to perform the Home Owner Preparation and 

SOP Performance supervisory tool.  Data clerks performed a final check on the spray forms before 

entering data into the database. Spray data were delivered and entered into the database within 48 

hours post-spray for quality control purposes and timely generation of weekly progress reports. 

Data center staff filed and archived the data collection forms by date and team number for easy 

retrieval. The M&E team performed daily electronic back-up of the data to the server. 

 DATA CENTER OPERATIONS AND DATA ENTRY 8.3
AIRS hired three data clerks to enter mobilization and spray data for the campaign. Following the 

AIRS protocol, data clerks entered data at two stages:  (1) by totals for quick reporting and 

feedback, and then (2) by details for quality control purposes. AIRS set up one data center for paper-

based spray data collected by 30 spray operators. Each of the three data clerks had a laptop and 

entered data directly into a SQL server that was linked to their computer systems.  All computers 

were installed with the most recent version of the AIRS Access database and the new IRS 

Cleaner/Reporter.   

 DATA QUALITY ASSURANCE AND QUALITY CONTROL 8.4
During the 2014 campaign, AIRS used the M&E supervisory and data verification tools implemented 

in 2013 to uphold data quality assurance activity. AIRS piloted mobile phone-based supervision by 
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digitizing the Home Owner Preparation and SOP Performance supervisory checklist. We describe 

each tool’s purpose and the staff responsible for completing the tools here.  

 

 Error Eliminator (EE) for Mobilization and Spray Data: Team leaders, supervisors, 

provincial coordinators and AIRS supervisory staff (M&E assistant, M&E manager, database 

manager, COP, operations manager) used the EE, while in the field, to verify that data 

collection form were completed fully and correctly. The EE highlights common errors found 

in previous IRS campaigns to make it easier for supervisory staff to identify and reconcile 

issues, where necessary. Any discrepancies were immediately addressed and reconciled. 

 

 Data Collection Verification (DCV) Form:  Supervisors, field officers, provincial 

coordinators and AIRS supervisory staff used the DCV form to check the accuracy of the 

spray data collected by spray operators. To do this, staff visited households to record the 

spray status on the DCV form and crosschecked that information with the Daily Spray 

Operator Forms. Any discrepancies were immediately addressed and reconciled. 

 

 Home Owner Preparation and SOP Performance Checklist: Four Brigade 

supervisors, the M&E assistant, AIRS Angola senior staff, and six government staff used this 

electronic tool to evaluate spray techniques, data collection accuracy, SOP performance, and 

household preparedness (See Spray Operations Section 5.2.1).   

 DATABASE QUALITY CONTROL AND DATA CLEANING 8.5
As in previous campaigns, Abt Associates’ Client Technology Center (CTC) programmed the Access 

database with audit checks and data locks to reduce the number of data entry errors. In 2013, CTC 

introduced SQL Servers to sync data clerk computers to one database, avoid duplicate structure 

entries and increase speed of processing large amounts of data. Data clerks continued to use the IRS 

Reporter/Cleaner to identify discrepancies between totals and details, duplicate data, missing 

records, and data entry errors. As a result, data clerks needed only eight days to reconcile 

mobilization and spray data after the 2014 spray campaign. Data clerks and M&E staff also used the 

IRS Reporter/Cleaner to generate local spray reports, as needed.  Data entered by spray operators 

via smartphones was cleaned by the M&E team after downloading the data from the mobile website.  

A Microsoft Access program, developed by CTC, compiled the Access data with mobile phone data 

for a comprehensive campaign dataset.  

 2014 CAMPAIGN RESULTS 8.6

During the 2014 IRS campaign, AIRS Angola sprayed 14,649 of the 16,506 structures found by spray 

operators, resulting in 88.7% spray coverage. AIRS Angola protected a total of 58,370 people, 

including 1,413 pregnant women and 12,531 children under five years old. Table 23 provides a 

summary of the 2014 Angola spray campaign in Bailundo Capital, highlighting core PMI indicators. 

Figure 10 shows the daily spray progress over the course of the campaign.  Table 24 provides a 

summary of structures not sprayed and reasons for not spraying. 
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TABLE 23: SUMMARY OF SPRAY RESULTS 
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16,506 14,649 88.7% 58,370 28,510 29,860 1,413 12,531 3,409 94.5% 

 

 

FIGURE 10: DAILY PERFORMANCE TRACKER 
 

 

 
 

 

TABLE 24: STRUCTURES NOT SPRAYED 

Reason No. of 

Structures 

Funeral 13 

Not Eligible 18 

Sick 99 

Refused 455 

Closed 1,182 

Others (Unspecified) 80 

Total 1,847 
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 INSECTICIDE USE AND SPRAY OPERATOR PERFORMANCE 8.7

AIRS Angola used 6,953 insecticide sachets to spray 14,649 structures. There were no lost or 

damaged sachets. On average, one sachet of insecticide covered 2.1 structures. Spray operators 

used an average of 3.6 sachets per day to spray an average of 7.6 structures.  Data on insecticide 

stocks and use, and SOP performance, are presented in Tables 25 and 26 below. 

TABLE 25: INSECTICIDE SACHET STOCK 

Item Unit of measure Intial inventory Used Wastage/Loss 

(Full Sachets) 

Stock Balance 

Insecticide Sachets 22,080 6,953 0 15,127 

 

TABLE 26: SPRAY OPERATOR PERFORMANCE AND INSECTICIDE USE 

Area Days SOPs 

worked 

Structures 

sprayed 

Sachets 

used 

Structures 

sprayed/sachet 

Structures 

sprayed/SOP work 

days 

Bailundo 1,916 14,649 6,953 2.1 7.6 

 

 E-MOBILE SPRAY AND SUPERVISORY DATA COLLECTION SYSTEMS  8.8

 SMARTPHONE SET-UP AND INVENTORY MANAGEMENT 8.8.1

Smartphones and tablets purchased in 2013 were used in 2014. Due to difficulties in 2013, CTC 

installed and used Dimagi’s CommCare platform after the positive experience during a pilot in 

another AIRS country during the summer 2014.  This allowed spray operators to scroll back and 

forth through the forms, and edit data before submitting. This system also cooperated with a CTC-

generated data aggregator system to combine Microsoft Access data with mobile phone data and 

reduce the need for manual cleaning. Per last year’s success, the M&E team used ID numbers on 

each phone and tablet and assigned one to each staffer to avoid loss and 

 SPRAY DATA  8.8.2

During the 2014 spray campaign, AIRS continued to use e-mobile data collection and verification for 

spray data, which was originally piloted in 2013. We made improvements to the e-mobile system, 

which included improving the question order and wording and utilizing Dimagi’s CommCare 

platform that worked well for a mobile phone pilot in another AIRS country during summer 2014. 

Three weeks before spray, the M&E team trained 154 staff on paper-based data collection and 

selected 88 highly-skilled staff to attend two–days training on the e-mobile system. We performed a 

refresher training four days before spraying began for e-mobile data collection. The 88 people 

trained consisted of 72 spray operators, 12 team leaders and four supervisors for four days on the 

general use of phones and tablets, and how to record, verify and submit data. The AIRS home office 

developed the training materials and sent to the M&E team for translation into Portuguese. After 

observing practical sessions, AIRS selected 42 spray operators, seven team leaders and the four 

brigade supervisors most capable of using the e-mobile system. Due to equipment amount 

limitations, 35 other staff (i.e., spray operators and team leaders) used the paper-based forms to 

collect and verify data. 

Spray operators were instructed to complete one Start and End of Day Form for each day (unless 

they worked in more than one village in a day), and one Structure Form for each structure found 

(either sprayed or unsprayed). The phones were set up for automatic submission once the form was 

completed so the team leader could verify on the tablet immediately and/or before spray teams left 

the field. Team leaders flagged errors for the M&E team to reconcile in the downloaded dataset. 
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 DATA CLEANING AND REPORTING 8.8.3

The M&E team downloaded the mobile data from the CommCare website and reconciled any errors 

based on team leader flags. Since the M&E team had immediate access to the data, they were able to 

identify high refusal rates and closed/locked structures quickly in 14 villages. AIRS deployed a 

mobilization unit to circulate in specific villages with a loudspeaker playing IEC messages. 

Consequently, IRS acceptance rates improved in these specific villages, but we did find several closed 

structures owned by households that remained in the field until after spraying ended.  

For the weekly spray progress and end of spray reports, the M&E team used the data aggregator to 

export the mobile dataset and arrange them in the same reporting format as the Access data for 

seamless integration of both datasets. 

 LESSONS LEARNED AND RECOMMENDATIONS 8.8.4

Overall, the e-mobile spray data collection and supervisory systems was successful and provided 

AIRS staff with “real-time” data to guide and improve spray operator performance and spray 

operations.  The successes, lessons learned, and recommendations based on our experience in 

Angola this year are as follows: 

Successes 

Spray Data: 

 Built technical capacity of 88 seasonal personnel, about 30% of which were return workers 

from 2013. 

 Provided real-time spray  data for reporting both internally and externally to stakeholders, 

allowing for quick and timely adjustments as identified.. 

 Upheld AIRS robust M&E supervisory and data verification system. 

 Enhanced the e-mobile system to potentially adapt to other uses in FY2015 (i.e. 

epidemiological surveillance, etc.) 

 Managed a successful inventory system; no stolen or lost equipment. 

 

Lessons Learned 

 On the CommCare e-mobile data collection, the tests with the IT support team building the 

system should be carried out with the local mobile carriers to avoid the IT support team using a 

more advanced carrier than the implementing teams.  

Recommendation   

 Continue to implement a  technology capacity assessment as part of the testing and recruitment. 

 Apply mobile data collection to already existing epidemiological data reporting. 

 

 

 MALARIA EPIDEMIOLOGICAL SURVEILLANCE REPORTING SYSTEM 8.9

 

In August 2013, AIRS Angola started to assist and supervise malaria data collection in five 

municipalities (19 health facilities - HFs) in Huambo, Huila and Cunene Provinces, areas that were 

receiving or had in the past received IRS. AIRS visited and conducted an assessment of data 
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collection and malaria case reporting in April 2014 in all the health facilities.8  The goal of this work is 

to be able to monitor the effects of IRS or IRS withdrawal. 

 KEY OBSERVATIONS 8.9.1

 There was slow uptake on the use of new malaria data collection forms for a variety of 

reasons and in some cases non-compliance: 

 There was already a heavy workload for medical personnel to register patient 

registry books, conduct Rapid Diagnostic Tests (RDTs), and disburse prescriptions. 

 Health facility (HF) administrator technicians who received training were not passing 

that information on to others and they themselves were unable to master the form 

 Lack of ownership or interest by HFs in the overall systems’ improvement 

 Incomplete data in registry books: Most of the records in the existing registry books were 

not complete as technicians were not completing all fields, registry books were missing, and 

most of the patients sent to laboratories for testing did not return with results. 

 Incomplete malaria data collection forms: In some HFs, the forms were not completely and 

accurately completed by technicians. For example, when some HFs had stock outs of RDTs 

and reagents, malaria cases were not recorded. 

 Testing of suspect cases: In all HFs, when RDTs are used, sometimes medical personnel do 

not review results due to heavy workloads or the idea that they will always come back 

negative. As a result, the medical personnel were only doing it since it is a requirement, but 

not following the instructions to ensure good results. 

 Treatment of cases: Some medical personnel were found to be treating negative cases. They 

justified this by stating that the malaria parasite could be in a period of incubation, and 

therefore, they needed treat it before it became detectable. Additionally, some cases that 

had not been tested for malaria were treated. Both of these practices can lead to treatment 

resistance. Thus, the indicator on cases treated in the registry books, pharmacy records, 

laboratory records and HF monthly reports are not necessarily accurate.  

 Poor communication between consultants, lab technicians and pharmacy staff: Often times, 

medical personnel send patients to laboratories when the lab is closed or when there are no 

reagents or RDTs available. Lab technicians were also informing patients of their results at 

the laboratories, and therefore, patients with negative results were not returning to the 

consultant. Thus, medical personnel could not complete records in the registry book.  

 Poor monthly reporting rates by a few HFs. 

 Lack of RMS/DPS follow-ups: Most of the RMS/DPS staff had not made follow-up visits in the 

absence of AIRS Angola staff to oversee HF engagement in the ES activities. Even when 

findings have been reported that need their intervention. 

 RDTs and drugs found expired in a few HFs without the technicians noticing. 

 

 KEY RECOMMENDATIONS  8.9.2

 After observing errors found in the registry books and data collection forms, AIRS staff 

should continue to conduct monthly refresher trainings and supervisory visits to HFs to 

ensure accurate and complete data recording of clinical, laboratory and pharmacy data.   

                                                      
8 AIRS Angola will submit a Semi-Annual Epidemiological Surveillance (ES) Report March 1, 2015 to PMI that details the 

ES results since the onset of this activity. 
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 To improve data quality and speed of malaria case results, we recommend “digitizing” the ES 

data collection tool using the smartphones purchased for spray data collection in the 19 

sampled HFs. We plan to include this activity in the FY2015 work plan. 

 During supervisory visits, AIRS should encourage HF staff to ensure that all drugs, RDTs and 

reagents expiring in less than three months are transferred to HFs with stock outs or in 

great need. Technical assistance should be provided to the RMS/DPS and HFs in order to 

overcome the supply chain management issues. 

 Recommend that the Ministry of Health revise patient registry standards and reinforce 

training on proper malaria case documentation. For example, if a patient is diagnosed and 

treated in a health facility in Huambo Municipal Hospital, but is a resident of Mungo 

Municipality, this patient should be registered as a Mungo Malaria case, and not as a Huambo 

malaria case. 
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 CAPACITY BUILDING 9.

After ten years of IRS implementation in the country, building the capacity of local entities to carry 

out IRS activities continues to be a slow process in Angola. Results of the initial capacity building 

assessment carried out by AIRS Angola in May 2013 reflected limited existing capability within the 

MoH at the national, provincial, and municipal levels across all technical areas. AIRS Home Office and 

AIRS Angola’s CoP agreed in coordination with PMI Angola and the project’s overseeing COR team 

to table the IRS capacity assessment in Angola.  In the meantime, AIRS continued to work closely 

with the NMCP, and together led entomological training for 38 eight participants from across the 

country, and have continued to work in close collaboration in preparation of the national 

susceptibility study to be carried out from January through February 2015. 
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 CHALLENGES  10.

 CHALLENGES 10.1

Some of the key challenges faced during the 2014 campaign included: 

 Collection of accurate spray data: As was reported in previous years, some spray operators 

were found to be forging the spray data resulting in their immediate dismissal. However, 

reinforced supervision by the AIRS Angola team and the municipal government greatly reduced 

this number in 2014. 

 Inaccurate counting of total population living in sprayed and unsprayed structures:  

Post-spray data verification reflected that Total Populations data was not counted correctly for a 

few structures; the most common mistake being the non-inclusion of children.  

 Team leaders not using the error eliminator form correctly: Some team leaders ticked 

“yes” on the error eliminator form without verifying.  

 Low spray coverage: Absence of household heads throughout the spray campaign due to 

farming responsibilities. 

 Refusal Rate: The dual intervention approach (i.e., long-lasting insecticide treated nets (LLIN) 

distribution simultaneously with the spray campaign) caused a high refusal rate in the acceptance 

of IRS. AIRS Angola took measures throughout the campaign to successfully anticipate and 

reduce the household refusals (e.g., enhancing community understanding, radio spots and radio 

shows attended by the DPS, RMS, King of Bailundo, PMI Angola, and AIRS Angola CoP). 

However, these efforts did not reduce the household refusal rate to the reasonably minimal 

level desired. 
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ANNEX A: MONITORING AND EVALUATION PLAN INDICATOR 
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Component 1: Establish cost-effective supply chain mechanisms including procurement, distribution and storage of IRS-related commodities and execute all 

aspects of logistical plans for IRS-related activities. 

1.1 Procurement 

1.1.1  Number and 

percentage of 

international insecticide 

procurement orders 

delivered in country, at 

port of entry, at least 30 

days prior to the start 

of spray operations 

[Numerator: Number of 

international 

insecticide 

procurement orders 

delivered in country, at 

port of entry, at least 

30 days prior to the 

start of spray 

operations] 

 

 

 

 

Y1, Y2, Y3 Data source: 

Logistics and 

Procurement 

Inventory Reports  

 

Reporting frequency: 

Each spray season  

By spray 

campaign  

 

AIRS 1; 80% 1; 100% 

 

1; 100% 0; 0%9 0: 0% 0: 0% 

                                                      
9 Insecticide arrived at the port of entry before the spray campaign began (24 days prior) but not at least 30 days before spray campaign began. 
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[Denominator: Total 

number of 

international 

insecticide 

procurement orders] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

1.1.2 Number and 

percentage of 

international 

procurement orders for 

equipment, including 

PPE, received at port of 

entry, 30 days prior to 

start of spray 

operations. 

 

[Numerator: Number of 

international 

procurement orders 

for equipment, 

including PPE, received 

at port of entry, 30 

days prior to start of 

spray operations] 

  

[Denominator: Total 

number of 

international 

procurement orders 

for equipment, 

including PPE] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: 

Logistics Inventory 

Report 

 

Reporting frequency: 

Each spray season  

By spray 

campaign  

 

AIRS 1; 85% 8; 100%  

 

 

4; 100% 4; 100% 0 0 
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1.1.3 Number and 

percentage of local PPE 

procurement orders 

that are delivered to the 

main warehouse, 14 

days before the start of 

spray operations 

[Numerator: Number of 

local PPE procurement 

orders delivered to the 

main warehouse 14 

days before the start of 

spray operations] 

  

 

 

[Denominator: Total 

number of local PPE 

procurement orders.] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: 

Logistics and 

Procurement 

Inventory Reports  

 

Reporting frequency: 

Each spray season  

By spray 

campaign  

 

AIRS 1; 80% 2; 0% 2; 100% 2; 100% 1: 100% 1: 100% 

1.1.4  Successfully 

Complete spray 

operations without an 

insecticide stock-out 

Milestone:  

(Complete/Not 

Complete) 

Y1, Y2, Y3 Data source: 

Logistics Inventory 

Report   

 

Reporting frequency: 

Each spray season  

By spray 

campaign  

 

AIRS Acheived Acheived Achieved Achieved Achieved Achieved 
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1.2 In-country Logistics, Warehousing, and Training 

1.2.1  Number and 

percentage of logistics 

and warehouse 

managers trained in IRS 

supply chain 

management 

[Numerator: Total 

number of logistics and 

warehouse managers 

trained in IRS supply 

chain management 

using AIRS Project 

resources] 

 

[Denominator: Total 

number of AIRS 

logistics and 

warehouse managers] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: 

Routine training 

records 

 

Reporting frequency: 

Each spray season 

By spray 

campaign  

 

By gender 

AIRS 9; 80% 10; 100% 

8 males,  

2 females 

20; 100% 

16 males,  

2 females 

11; 55% 

9 males, 

2 females 

4; 100% 

3 male 

1 Female 

3: 75% 

3 Males 

0 Female 
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1.2.2 Number and 

percentage of base 

stores where physical 

inventories are verified 

with up-to-date stock 

records 

[Numerator: Number of 

base stores where 

physical inventories are 

verified by up-to-date 

stock records] 

  

[Denominator: Total 

number of base stores 

audited] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

 

Y2, Y3 Data source: 

Logistics and 

Environmental 

compliance reports  

 

Reporting frequency: 

Each spray season  

By spray 

campaign  

 

AIRS  80%  3; 100% 6; 100% 5;  83.3% 2: 100% 2: 100% 

1.2.3 Submit up-to-date 

inventory records to 

AIRS Home Office 30 

days after the end of 

each spray campaign 

Milestone:  

(Complete/Not 

Complete) 

Y2, Y3 Data source: Post-

Spray Logistics 

Inventory Report  

 

Reporting frequency: 

Each spray season  

By spray 

campaign  

 

AIRS N.A. Not 

Complete10 

Complete 

 

Not 

Complete
11 

Complete Completed 

                                                      
10 Inventory records were submitted with the EOSR. 
11 Inventory records were submitted with the EOSR. 
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Component 2: Implement safe and high-quality IRS programs and provide operational management support. 

2.1  Planning and Design of IRS Programs 

2.1.1  Annual IRS 

country work plan 

developed and 

submitted on time 

Milestone:  

(Complete/Not 

Complete) 

Y1, Y2, Y3 Data source: 

Project records  

 

Reporting frequency: 

Annually 

 AIRS Complete Complete  Complete Complete Complete Complete 

2.2  Support of Safety and Health Best Practices and Compliance with USAID and Host Country Environmental Regulations 

2.2.1  SEA/letter report 

submitted on time12 

Milestone:  

(Complete/Not 

Complete) 

Y1, Y2, Y3 Data source: 

Project records – 

submitted SEAs/ 

letter reports 

 

Reporting frequency: 

Each spray 

campaign 

By spray 

campaign  

 

AIRS Complete Complete Complete Complete Complete Complete 

2.2.2  Number and 

percentage of soak pits 

and storehouses 

inspected and approved 

prior to spraying  

[Numerator: Number 

and percentage of soak 

pits and warehouses/ 

storerooms inspected 

and certified by an 

environmental 

officer/AIRS 

Y1, Y2, Y3 Data source: Pre, 

Mid- and Post- 

Inspection Reports 

submitted by 

environmental 

officers 

 

By spray 

campaign  

 

AIRS 6; 100% 

 

3 soak 

pits 

3 ware-

houses 

8; 100% 

 

5 soak pits 

3 ware- 

houses 

16; 100% 

 

8 soak pits 

8 ware- 

houses 

 

10; 62.5% 

 

5 soak 

pits 

5 ware- 

houses 

3: 100% 

 

1 soak pit 

2 ware-

houses 

3: 100% 

 

1 soak pit 

2 ware-

houses 

                                                      
12 In Year 1 and Year 2, SEAs were due 30 days prior to the start of spraying and letter reports were to be submitted 14 days prior to the start of spraying. In Year 3, due dates will be agreed 

upon with PMI-Washington and will be noted in each country-specific MEP to assess indicator 2.2.1.   
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environmental 

compliance officer 

prior to each spray 

campaign supported by 

the AIRS Project] 

 

[Denominator: Total 

number of project 

soak pits and/or 

storehouses] 

 

Calculation: [Numerator 

÷ Denominator] x 100 

Reporting frequency: 

Each spray season 

2.2.3  Number of 

government 

environmental and 

health officers trained in 

IRS environmental 

compliance 

Total number of 

government 

environmental and 

health officers trained 

in IRS environmental 

compliance using AIRS 

Project resources 

Y1, Y2, Y3 Data source: 

Training reports 

from 

environmental 

compliance officer 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign  

 

By gender 

 

AIRS 48  42; 

10 males, 32 

females 

45; 

9 males,  

36 females 

24; 

15 males, 

9 females 

10; 

8 males, 

2 females 

7; 

7 males 

2.2.4  Number of spray 

personnel  trained in 

environmental 

compliance and 

personal safety 

standards in IRS 

implementation 

Total number of spray 

personnel who attend 

a training in 

environmental 

compliance and 

personal safety 

standards in IRS 

Y1, Y2, Y3 Data source: 

Project records – 

Training reports 

 

Reporting frequency: 

Each spray season 

By spray 

campaign  

 

By gender 

 

AIRS 1,287  762; 

480 males, 

282 females 

575; 

350 males,  

225 females 

 

716; 

441 

males, 

275 

females 

110; 

66 males 

44 

females 

187 

 

105 males 

82 females 

 

44% of 

women 
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implementation using 

AIRS Project 

resources, includes all 

staff who received 

environmental 

compliance training – 

spray operators, team 

leaders, washpersons, 

storekeepers, etc. 

trained 

2.2.5  Number of health 

workers receiving 

insecticide poisoning 

case management 

training 

Total number of 

clinical personnel 

trained in insecticide 

poisoning case 

management using 

AIRS Project resources 

Y2, Y3 Data source: 

Project records – 

Training reports 

 

Reporting frequency: 

Each spray season 

By spray 

campaign  

 

By gender 

 

AIRS 45 42; 

10 males,  

32 females 

45; 

9 males,  

36 females 

24; 

15 males, 

9 females 

15; 

10 males, 

5 females 

14; 

11 males 

3 females 

2.2.6 Number of 

adverse reactions to 

pesticide exposure 

documented 

Total number of 

incidents of pesticide 

exposure reported 

that resulted in a 

referral for medical 

care 

Y1, Y2, Y3 Data source: 

Incident report 

forms that are 

required for each 

incidence of 

pesticide exposure 

 

Reporting frequency: 

Each spray season 

By spray 

campaign  

 

By residential/ 

occupational 

exposure 

AIRS 0  0 0 

 

 

0 0 0 

2.2.7. Number of 

vehicular accidents 

reported 

Total number of 

vehicular accidents 

reported 

Y1, Y2, Y3 Data source: 

Vehicular incident 

report forms that 

are required for 

By spray 

campaign  

 

 

AIRS 0  0 0 

 

0 0 0 
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each accident  

 

Reporting frequency: 

Each spray season 

2.3  Support Entomological Monitoring Activities and Insecticide Resistance Strategies 

2.3.1  Number of 

sentinel sites supported 

by the AIRS project 

Total number of 

entomological sentinel 

sites supported by the 

AIRS project 

Y1, Y2, Y3 Data source: 

Entomological 

reports 

 

Reporting frequency: 

Annually 

By spray 

campaign  

 

AIRS 18  22  23 7 7 6 

2.3.2  Number and 

percentage of 

entomological 

monitoring sentinel sites 

measuring all five 

primary PMI 

entomological indicators 

[Numerator: Number of 

entomological 

monitoring sites 

measuring all five 

primary PMI 

entomological 

indicators] 

 

[Denominator: Number 

of entomological 

monitoring sentinel 

sites] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: 

Entomological 

reports 

 

Reporting frequency: 

Annually 

By spray 

campaign  

 

AIRS N.A. 1; 100% 3; 100% 5; 100% 5; 100% 1; 20% 
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2.3.3  Number and 

percentage of 

entomological 

monitoring sites 

measuring at least one 

secondary PMI indicator 

[Numerator: Number of 

entomological 

monitoring sites 

measuring at least one 

secondary PMI 

indicator] 

 

[Denominator: Number 

of entomological 

monitoring sites] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: 

Entomological 

reports 

 

Reporting frequency: 

Annually 

By spray 

campaign  

 

AIRS N.A. N.A. 0; 0% 0; 0% 1; 100% 1; 100% 
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2.3.4  Number and 

percentage of 

insecticide resistance 

testing sites that tested 

at least one insecticide 

from each of the four 

classes of insecticides 

recommended for 

malaria vector control 

[Numerator: Number of 

insecticide resistance 

testing sites that tested 

at least one insecticide 

from each of the four 

classes of insecticides 

recommended for 

malaria vector control] 

 

[Denominator: Number 

of insecticide 

resistance testing sites] 

 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: 

Entomological 

reports 

 

Reporting frequency: 

Annually 

By spray 

campaign 

 

By type of 

insecticide  

 

AIRS 1; 85% 3; 100% 2;13 100% 2; 100% 1; 100% 1; 100% 

2.3.5  Number of wall 

bioassays conducted 

within 2 weeks of 

spraying to evaluate the 

quality of IRS 

Total number of wall 

bioassay studies 

conducted in 

established sentinel 

sites to evaluate quality 

of IRS spraying 

activities 

Y1, Y2, Y3 Data source: 

Entomological 

reports 

 

Reporting frequency: 

Per spray campaign 

By spray 

campaign  

PMI 14  13  19 514 5 5 

2.3.6  Number of wall 

bioassays conducted 

Total number of wall 

bioassay studies 

Y1, Y2, Y3 Data source: 

Entomological 

By spray 

campaign  

PMI 5  14 19 4 5 3 

                                                      
13 Conducting in Huila and Huambo only in Year 2. 
14 Lack of human resources in entomology, made it impossible to meet the target. 
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after the completion of 

spraying at monthly 

intervals to evaluate 

insecticide decay 

conducted at monthly 

intervals in established 

sentinel sites to 

evaluate the rate of 

insecticide decay on 

sprayed surfaces 

reports 

 

Reporting frequency: 

Per spray campaign 

 

2.3.7  Number of vector 

susceptibility tests for 

different insecticides 

conducted in selected 

sentinel sites 

Total number of 

vector susceptibility 

tests conducted to 

gauge the effectiveness 

of individual 

insecticides proposed 

for use in spray 

operations 

Y1, Y2, Y3 Data source: 

Entomological 

reports 

 

Reporting frequency: 

Per spray campaign 

By spray 

campaign  

 

By type of 

insecticide 

PMI 14  3 2 2 1 1 

2.4  Conduct Communications Activities and Community Mobilization 

2.4.1  Number of radio 

spots and talk shows 

aired 

Total number of radio 

spots and talk shows 

aired in target spray 

districts to stress the 

safety and benefits of 

IRS, ensure successful 

spray coverage, timely 

vacating of premises 

and adherence to IRS 

safety precautions by 

community members  

Y1, Y2, Y3 Data source: 

Project records 

 

Reporting frequency: 

Semi-annually 

 

By spray 

campaign  

AIRS 200 185  150 80 

 

55 radio 

spots; 

25 radio 

shows 

20 

 

15 radio 

spots, 

5 radio 

shows 

183 

177 radio 

spots 

6 radio 

shows 
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2.4.2  Number of IRS 

print materials 

disseminated  

 

Total number of IRS 

educational materials 

developed, printed and 

distributed to 

community members 

in target spray districts 

using AIRS Project 

resources 

Y1, Y2, Y3 Data source: 

Project records 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign  

 

By Type of 

printed material 

and message(s) 

AIRS 200,000 188,035 150,000 41,804 

 

400 

posters, 

6 banners, 

38,738 

IRS 

brochures 

1,300 T-

shirts, 

1,000 

caps, 

360 PMI 

stickers 

23,102 

 

50 

Posters 

2 Banners 

22,000 

IRS 

Brochures 

500 T-

shirts 

500 Caps 

50 PMI 

stickers 

15,913 

 

100 Posters 

9 Banners 

14,813 

brochures 

370 T-Shirts 

122 Polos 

100 PMI 

Stickers 

399 caps 

2.4.3  Number of 

people reached with IRS 

messages via door-to-

door mobilization 

Total number of adults 

reached with IRS 

message during pre-

spray community, 

door-to-door 

mobilizaiton 

Y1, Y2, Y3 Data source: 

Moblilization Data 

Collection Forms 

 

Reporting 

frequency: Daily 

per moblization 

conducted 

By spray 

campaign  

 

By gender 

AIRS 148,725 304,651 300,000 221,688 

97,954 

males, 

123,734 

females 

18,000 

7325 

males, 

10,675 

females 

18,668 

7,089 males 

11,570 

females 
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2.5  Spray Targeted Structures According to Technical Specifications 

2.5.1  Number of 

structures targeted for 

spraying  

Total number of 

structures found in 

targeted spray districts 

by spray operators  

Y1, Y2, Y3 Data source: Daily 

Spray Operator 

Forms 

 

Reporting frequency: 

Daily per spray 

campaign 

By spray 

campaign  

 

PMI 136,000  145,107 101,000 106,515 20,000 16,506  

2.5.2 Number of 

structures sprayed with 

IRS  

Total number of 

sprayed structures in 

targeted districts 

where spraying was 

conducted 

Y1, Y2, Y3 Data source: Daily 

Spray Operator 

Forms 

 

Reporting frequency: 

Daily per spray 

campaign 

By spray 

campaign  

 

PMI 115,600 141,782 85,850 98,136 17,000 14,649 

2.5.3  Percentage of 

total structures targeted 

for spraying that were 

sprayed with a residual 

insecticide (Spray 

Coverage) 

[Numerator: Total 

number of structures 

sprayed in targeted 

districts ] 

 

[Denominator: Total 

number of structures 

in targeted areas found 

by spray operators] 

Calculation: 

[Numerator ÷ 

Denominator] x 100 

Y1, Y2, Y3 Data source: Daily 

Spray Operator 

Forms 

 

Reporting frequency: 

Daily per spray 

campaign 

By spray 

campaign  

 

PMI 85% 97.7%  85% 92.1% 85% 88.7% 
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2.5.4  Number of 

people residing in 

structures sprayed 

(Number of people 

protected by IRS)  

Total number of 

people residing in 

structures sprayed  

(Actual numbers are 

collected during spray 

operations; population 

estimates are not 

used.) 

 

Y1, Y2, Y3 Data source: Daily 

Spray Operator 

Forms 

 

Reporting frequency: 

Daily per spray 

campaign 

By spray 

campaign  

 

By Pregnant 

women 

 

By Children <5 

years  

PMI 650,000 676,090; 

37,049 

pregnant 

women,  

115,678 

children <5  

500,000;  

27,399 

pregnant 

women, 

85,549 

children <5 

419,353; 

23,459 

pregnant 

women, 

74,542 

children 

<5 

64,000; 

 

1550 

pregnant 

women, 

12,860 

children 

<5 

58,370 

 

1,413 

pregnant 

women, 

12,531 

children <5 

Component 3: Provide ongoing monitoring and evaluation and quality control measures 

3.1  Submit Monitoring 

and Evaluation Plan 

(MEP) to PMI-Angola 

Milestone: 

(Complete/Not 

Complete) 

Y1, Y2, Y3 Data source: 

Project records  

 

Reporting frequency: 

Semi-annual 

 AIRS Complete Complete Complete Complete Complete Complete 

3.2  Submit a post-spray 

data quality audit report 

to the M&E Specialist in 

the AIRS Home Office 

within 60 –180 days of 

completion of spray 

operations 

Milestone: 

(Complete/Not 

Complete) 

Y1, Y2, Y3 Data source: Spray 

Data Quality 

Report 

 

Reporting frequency: 

Per spray campaign 

By spray 

campaign  

AIRS N.A.  N.A Complete Complete

d 

N.A. N.A. 
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3.3  Submit a country-

specific Eligible 

Structure Definition 

Document to local PMI 

advisors and NMCP 

Milestone: 

(Complete/Not 

Complete) 

Y1 Data source: 

Project records 

 

Reporting frequency: 

Semi-annually 

 

 

AIRS 

  

Complete Complete N.A. N.A. N.A. N.A. 

3.4  Supply chain review 

conducted by Imperial 

Health Sciences (HIS) 

Milestone: 

(Complete/Not 

Complete) 

Y1, Y2 Data source: RTT 

supply chain 

review reports 

 

Reporting frequency: 

Semi-annually  

By spray 

campaign  

 

AIRS 

  

N.A 1 N.A. N.A. N.A N.A 

Component 4:   

Contribute to global IRS policy-setting and country-level policy development of evidence-based IRS; disseminate experiences and best practices. 

4.1  Number of 

guidelines/checklists/too

ls related to IRS 

operations developed 

or refined with project 

support 

Total number of 

implementation 

guidelines, process 

checklists and program 

tools related to IRS 

operations developed 

or refined using the 

technical and/or 

financial resources of 

the AIRS Project 

Y1, Y2, Y3 Data source: 

Project records – 

Activity reports 

 

Reporting frequency: 

Semi-annually 

By 

guideline/checklis

t/tool 

AIRS 

  

N.A 21 1615 

 

 

 

 

1816 19 20 

                                                      
15 Tools include checklists for environmental compliance (3), mobilization (5), spray operations (3), and logistics (3), and 2 M&E’s SOPs. 
16 Tools include checklists for environmental compliance (6), mobilization (3), spray operations (5), logistics (2), and (2) M&E’s SOPs. 
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4.2  Number of 

articles/best practices 

documents published 

Total number of 

articles or other best-

practice documents 

that have been 

published in relevant 

journals or through 

PMI/USAID 

communications 

vehicles 

Y2, Y3 Data source: EOSR 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign  

 

By IRS Technical 

Area 

AIRS N.A.  0 1 0 2 0 

4.3  Number of best 

practice presentations 

given at national/ 

regional/international 

workshops and 

conferences  

Total number of 

project-related oral 

and poster 

presentations delivered 

in national, regional 

and/or international 

meetings related to 

IRS. 

Y2, Y3 Data source: 

Project records – 

Activity reports 

 

Reporting frequency: 

Semi-annually 

By IRS Technical 

Area 

 

AIRS N.A. 1017 6 

 

9 5 7 

                                                      
17 Presentations covered topics in entomology (3), environmental compliance (3), and IRS in general (4). 
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Component 5 (Cross-cutting):  Capacity building, knowledge transfer, gender inclusion. 

5.1 Capacity building (Gender Inclusion) 

5.1.1  Number of 

people trained in IRS 

implementation 

Total number of 

personnel trained in 

IRS implementation 

using AIRS Project 

resources. 

 

This figure only 

includes spray 

personnel such as 

spray operators, team 

leaders, supervisors, 

clinicians. 

Y1, Y2, Y3 Data source: 

Project records – 

Training reports 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign  

 

By gender 

 

Percentage of 

women trained 

 

PMI 800 691;  

435 males, 

256 females 

 

37% of 

women 

trained 

470; 

291 males, 

179 females 

 

38% of 

women 

trained 

671; 

413 

males, 

258 

females 

 

38.5% of 

women 

trained 

230; 

 

184 

males, 

46 

females 

 

20% of 

women 

trained 

187  

 

105 males 

82 females 

 

 

44% of 

women 

trained  

5.1.2  Number of 

people trained to 

deliver or support IRS 

in target districts 

Total number of 

people trained using 

AIRS Project resources 

to implement/support 

elements of IRS in 

target districts.  

 

This figure includes all 

cadres that serve a 

role in IRS. 

Y1, Y2, Y3 Data source: 

Project records – 

Training reports 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign  

 

By gender 

 

By role (e.g., 

spray operator, 

storekeeper) 

 

Percentage of 

women trained 

AIRS 1,287 1,203;  

734 males, 

469 females 

 

39% of 

women 

trained 

 

 

810; 

486 males 

324 females 

 

40% of 

women 

trained 

870; 

537 

males, 

333 

females 

 

38.3% of 

women 

trained 

316; 

 

253 

males, 

63 

females 

 

20 % of 

women 

trained 

 

206 

 

113 Males, 

93 Females 

 

45% of 

women 

trained 
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5.1.3  Number of 

personnel trained as IRS 

implementation trainers 

Total number of 

personnel trained in 

Training of Trainers 

(ToT) for IRS delivery 

 

Y1, Y2, Y3 Data source: 

Project records – 

Training reports 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign   

 

By gender 

 

Percentage of 

women trained 

AIRS 22518 40;  

25 males, 15 

females 

 

38% of 

women 

trained 

25; 

15 males,  

10 females 

 

39% of 

women 

trained 

29; 

21 males, 

8 females 

 

27.6% of 

women 

trained 

11 

 

8 males 

3 females 

19; 

 

15 males 

4 females 

 

21% women 

trained 

5.1.4  Number of 

government 

environmental and/or 

health officials trained in 

IRS oversight 

Total number of 

national and sub-

national/district 

government 

environmental and/or 

health officials who are 

trained in oversight of 

IRS implementation 

using AIRS Project 

resources 

Y1, Y2, Y3 Data source: 

Project records – 

Training reports 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign   

 

By gender 

 

Percentage of 

women trained 

 

Type of 

government 

official 

AIRS 10 

 

42;  

10 males, 32 

females 

 

76% of 

women 

trained 

 

Type: 

Health 

clinicians 

45;  

9 males,  

36 females 

 

80% of 

women 

trained 

 

Type: 

Health 

clinicians 

24; 

15 males, 

9 females 

 

37.5% of 

women 

trained 

 

Type: 

Health 

clinicians 

15; 

10 males, 

5 females 

 

33% of 

women 

trained 

 

Type: 

Health 

Clinicians 

14; 

11 Males 

3 Females 

 

21% of 

women 

trained 

5.1.5  AIRS  conducted 

a capacity assessment 

 

AIRS Angola program 

conducted an 

assessment of IRS 

capacity among  

national and sub-

national/district 

government health 

officials 

Y1, Y2 Data source: 

Project records – 

Capacity 

assessment reports 

 

Reporting frequency: 

Semi-annually 

 AIRS Complete In process Complete Inconclusi

ve 

N.A. N.A. 

                                                      
18 Year 1 target was misunderstood and not established based on PMI’s definition. 
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5.1.6  Number of 

capacity building MOUs 

signed by AIRS, NMCP 

and partners/ 

institutions 

Total number of 

Memoranda of 

Understanding (MOU) 

on provision of local 

capacity building 

finalized and signed 

between AIRS, the 

Malaria and Other 

Parasitic Diseases 

Division (MOPPD), and 

other local partners 

and institutions 

Y1, Y2, Y3 Data source: 

Project records – 

MOUs 

 

Reporting frequency: 

Semi-annually 

By spray 

campaign  

 

AIRS 1 1 1 1 119 1 

 

 

                                                      
19 2012 MOU applies. 


