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ABSTRACT
Objectives  To achieve malaria elimination by 2030, 
the Lao People’s Democratic Republic (PDR) adopted a 
reactive surveillance and response (RASR) strategy of 
malaria case notification within 1 day, case investigation 
and classification within 3 days and foci investigation and 
response within 7 days. It is important to evaluate the 
performance and feasibility of RASR implementation in 
Lao PDR so that the strategy may be optimised and better 
contribute towards the goal of malaria elimination.
Design  A mixed-methods study comprising of secondary 
data analysis of routinely collected malaria surveillance 
data, quantitative surveys and qualitative consultations 
was conducted in 2022.
Setting  Primary data collections for quantitative surveys 
and qualitative consultations were conducted in Huaphan, 
Khammouane, Luangprabang and Savannakhet Provinces 
of Lao PDR.
Participants  Quantitative surveys were conducted among 
malaria programme stakeholders and service providers. 
Qualitative interviews were conducted with malaria 
programme stakeholders, and focus group discussions 
with malaria programme stakeholders, service providers 
and mobile and migrant populations (MMPs).
Outcome measures  Outcomes of interests were 
awareness and acceptability of current RASR activities 
by different group of participants, implementation, 
performance and feasibility of RASR activities including 
enablers and barriers.
Results  In Lao PDR, malaria programme stakeholders 
and service providers were aware of RASR; however, 
these activities were not well known in MMPs. 
Respectively, the timeliness of case notification and case 
investigation was 0.0% and 15.6% in 2018 but increased 
to 98.0% and 98.6% in 2022. Implementation of RASR 
was acceptable to the malaria programme stakeholders 
and service providers, and continued implementation 
was perceived as feasible. Nevertheless, issues such 
as low level of community awareness, high level of 
migration and limitations in health system capacity were 
identified.

Conclusion  Overall, the timeliness of case notification 
and investigation in Lao PDR was high, and malaria 
programme stakeholders and service providers had 
positive opinions on RASR. However, some operational and 
health system-related barriers were identified, which need 
to be addressed to improve the performance of RASR in 
Lao PDR.

INTRODUCTION
Over the last decade, the Lao People’s Demo-
cratic Republic (Lao PDR), a country in the 
Greater Mekong Subregion (GMS), has made 
a significant reduction in its malaria burden. 
Between 2010 and 2021, malaria morbidity 
and mortality in Lao PDR decreased by 
83% and 96%, respectively,1 and malaria is 
currently only endemic in the Southern Prov-
inces of Lao PDR. Lao PDR has committed 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This was a mixed-method study that used diverse 
data collection methods and included different 
groups of participants ranging from mobile and mi-
grant populations, frontline malaria service provid-
ers to higher level malaria programme stakeholders.

	⇒ Findings from different methods were triangulated 
to increase the breadth and depth of understanding 
of performance and operational feasibility of reac-
tive surveillance and response (RASR) strategies 
and activities in Lao PDR.

	⇒ Completeness and effectiveness of RASR activities, 
essential parameters for measuring the success of 
the RASR strategy, could not be assessed due to 
limitations in the secondary dataset.

	⇒ Future evaluations will benefit from the assessment 
of these essential parameters and their contribution 
to effective RASR implementation.
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to eliminate falciparum malaria by 2025 and all malaria 
species by 2030.2

In the elimination programme, all parasitologically 
confirmed index malaria cases (a malaria index case is 
a passively detected malaria case that triggers the reac-
tive surveillance and response (RASR) activities) detected 
by a malaria service provider must be notified in a timely 
manner, followed by case and focus investigations. This 
process seeks to reliably determine the source of infec-
tion and classify cases and foci to inform an appropriate 
response. These activities are interconnected and are 
referred to as case detection and notification, case inves-
tigation and classification and foci investigation and 
response, or herein collectively referred to as RASR.3 
Since 2018, Lao PDR started applying the ‘1-3-7 strategy’ 
in 17 provinces, a time-bound malaria RASR strategy 
developed by China in 20124 that entails case notification 
within 1 day, case investigation and classification within 
3 days and focus investigation and response activities 
within 7 days after a malaria case is diagnosed.5

It is vital to evaluate the performance and feasibility 
of the implementation of RASR strategies to provide 
recommendations to improve the surveillance system 
and ultimately contribute towards achieving national and 
regional malaria elimination targets. This mixed-methods 
evaluation study is part of a multicountry assessment of 
RASR strategies in the GMS.6 7 It aims to comprehensively 
review and analyse the RASR strategies that are currently 
used in Lao PDR with specific objectives, (1) assess the 
awareness and acceptability of current RASR activities 
by malaria programme stakeholders, malaria service 
providers and mobile and migrant populations (MMPs); 
(2) investigate the implementation and performance of 
RASR activities in Lao PDR; (3) explore the feasibility 
of RASR implementation by identifying enablers and 
barriers and (4) explore how current RASR strategies can 
be optimised to overcome existing barriers and improve 
their effectiveness to achieve malaria elimination.

METHODS
Study design and participants
A mixed-methods study was conducted between 
September and October 2022, and detailed procedures 
are outlined in online supplemental material 1. Briefly, 
secondary analysis of an aggregated subset of the routinely 
collected malaria surveillance data from the provinces in 
malaria elimination phase, quantitative surveys of malaria 
programme stakeholders (disease control unit leaders 
and Vector Borne Disease Control Unit staff from the 
Provincial and District Health Offices) and malaria service 
providers (health centre and primary healthcare facility 
staff and village malaria workers (VMWs)) and qualita-
tive consultations such as focus group discussions (FGDs) 
with malaria programme stakeholders, malaria service 
providers and MMPs and semistructured interviews with 
malaria programme stakeholders, was conducted. Study 
reporting adhered to the Strengthening the Reporting of 

Observational Studies in Epidemiology and Standards for 
Reporting Qualitative Research checklists (online supple-
mental materials 2A,B).

Study setting
Primary data collections for quantitative surveys and qual-
itative consultations were conducted in four provinces of 
Lao PDR—Huaphan (Sopbao district), Khammouane 
(Boualapha and Thakhek districts), Luangprabang 
(Phoukhoun district) and Savannakhet (Vilabouli district) 
provinces (figure  1). These provinces were purposively 
selected to capture the different stages of elimination 
across the regions of Lao PDR, such as provinces where all 
districts (Huaphan and Luanprabang provinces) or most 
districts (Khammouane province) reported no malaria 
cases and provinces with several high-burden districts 
(Savannakhet province) in 2022.

Data collection, management and analyses
For the purpose of secondary data analysis, the Laos 
Centre of Malariology, Parasitology and Entomology 
provided secondary datasets containing aggregated data 
on malaria testing, treatment and surveillance collected 
through routine malaria surveillance system and 
performed by staff from health centres as well as district 
and provincial disease control teams in all 17 provinces 
in malaria elimination phase between 01 Jan 2018 and 31 
Dec 2022. The raw secondary dataset was stored in Micro-
soft Excel with separate spreadsheets for malaria testing 
and treatment, malaria case notification and investigation 
and foci investigation and responses. The Microsoft Excel 
spreadsheets were imported to Stata V.17.0 (StataCorp, 
Texas, USA), where they were merged to form a dataset 
(online supplemental material 3) and analysed to assess 
the timeliness of case notification and investigation. 
Timeliness of foci investigation and response activities 
could not be assessed due to limitations in the secondary 
dataset.

Quantitative questionnaires in the Lao language were 
administered to 28 malaria programme stakeholders 
(Questionnaire one in online supplemental material 4) 
and 37 malaria service providers (Questionnaire two in 
online supplemental material 4) to explore their aware-
ness and practice of current malaria RASR strategies and 
feasibility of implementing these strategies in Lao PDR 
(online supplemental material 5: additional table 1). 
Participants were recruited purposively based on their 
working experience, malaria burden of their responsible 
geographical area, operational feasibility to collect data 
and the implementation of malaria elimination strategies 
at the time of survey. The quantitative data were collected 
using Research Electronic Data Capture (REDCap) and 
exported to Microsoft Excel files. Open responses were 
translated to English and then exported into Stata V.17.0 
(Stata Corp, Texas, USA), where the survey data was 
cleaned and descriptively analysed.

A subset of surveyed malaria programme stakeholders, 
malaria service providers and MMPs were recruited 

https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060


3Htike W, et al. BMJ Open 2024;14:e083060. doi:10.1136/bmjopen-2023-083060

Open access

purposively for qualitative consultations. Four semi-
structured interviews with malaria programme stake-
holders (male: 3; female: 1), five FGDs with 14 malaria 
programme stakeholders (male: 11; female: 3) (in groups 
of 2–4), six FGDs with 24 malaria service providers (male: 
11; female: 13) (in groups of 3–5) and four FGDs with 
20 MMPs (male: 14; female: 6) (in groups of 3–6) were 
conducted (online supplemental material 5: additional 
table 2). Interview and FGD guides (online supplemental 
material 4) were used to explore the perceptions and prac-
tices of current malaria RASR strategies and acceptability 
and feasibility for successful implementation of these 
strategies in Lao PDR. Malaria programme stakeholders 
and malaria service providers were purposively recruited 
based on their roles and experience implementing 
malaria RASR strategies in Lao PDR. Study participants 
at the village level such as VMWs and MMPs were purpo-
sively recruited if their villages were in the coverage of 
the selected primary healthcare facility where RASR strat-
egies have been rolled out. Interviews and FGDs were 
audio recorded, transcribed verbatim and translated into 
English. They were then organised, managed and anal-
ysed thematically (deductive followed by inductive anal-
ysis)8 in NVivo (Release 1.7.1) by two researchers who 

immersed and coded data and then discussed themes and 
subthemes to reach a consensus on the interpretation.9

Patient and public involvement
This study used non-identified aggregated secondary 
data extracted from routinely collected national malaria 
surveillance system database. As such, patients were not 
engaged nor involved in this research. Village malaria 
workers and mobile and migrant populations from 
respective community were involved in data collection. 
Refer to the Methods section and online supplemental 
material 1 (Additional methods) for further details.

RESULTS
Awareness and acceptability of RASR activities
All (100%, 28/28) surveyed malaria programme stake-
holders reported that the 1-3-7 strategy was the time-
bound RASR strategy adopted by the Laos Centre of 
Malariology, Parasitology and Entomology. However, only 
59.5% (22/37) of malaria service providers recalled the 
1-3-7 strategy, and 35.1% (13/37) responded that they 
were not aware of any time-bound RASR strategy. In addi-
tion, 5.4% (2/37) of malaria service providers responded 

Figure 1  Study areas in Lao PDR*. *Map generated using QGIS application V.3.22.0 using base maps from the Lao PDR 
Administrative Boundary Common Operational Database developed by the United Nations Office for the Coordination of 
Humanitarian Affairs (UNOCHA) downloaded from https://data.laos.opendevelopmentmekong.net/dataset/.
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that there was another time-bound RASR strategy adopted 
by the malaria programme, though they were unable to 
recall what the time frames were.

Interviewees and FGD participants reported that the 
1-3-7 strategy was well accepted by malaria programme 
stakeholders and service providers. Moreover, partici-
pants claimed that the 1-3-7 strategy was appropriate and 
effective because it provided a timely response to inter-
rupt the onward transmission of malaria in their assigned 
geographical areas. Participants also believed that the 
1-3-7 strategy was effective for malaria elimination given 
that the number of malaria cases had decreased in areas 
implementing the 1-3-7 RASR strategy, and no new malaria 
cases were identified for many years in those areas.

… if we follow the 1-3-7 strategy, we can eliminate 
malaria on time as planned… (A malaria programme 
stakeholder and FGD participant)

At the grass-roots level, MMPs were not aware of RASR 
activities such as malaria case notification, case investiga-
tion, focus investigation and response as there were no 
malaria cases in their villages or worksites, although some 
of them mentioned in FGD that routine malaria preven-
tion, control and diagnosis services such as distribution 
of mosquito nets and blood testing for malaria were avail-
able in their community.

We used to hear that there were some malaria cases in 
our area before, but we do not hear about it (malar-
ia) anymore… we don’t know what kind of activities 
are carried out once a malaria patient has been de-
tected. (An MMP and FGD participant)

Implementation and performance of RASR activities
In surveys, malaria programme stakeholders commonly 
reported electronic reporting system using mobile 
phones or mobile tablets (89.3%, 25/28) and paper-
based reporting (85.7%, 24/28) as methods for reporting 
malaria cases. Additionally, the majority of malaria service 
providers reported that they notified malaria cases to the 
malaria programme stakeholders by direct phone calling 
(75.7%, 28/37).

After a malaria positive case had been notified, case 
investigation was mostly led or supervised by the district 
malaria control unit or district health office (71.4%, 
20/28). About half of the surveyed malaria service 
providers (48.6%, 18/37) responded that they were 
involved in every case investigation executed within their 
responsible areas. Among those who were never involved 
in case investigation before (37.8%, 14/37), almost all 
of them (92.9%, 13/14) reported that they were willing 
to be involved in case investigation in the future (online 
supplemental material 5: additional table 3).

The majority of surveyed malaria programme stake-
holders and malaria service providers reported that 
during a case investigation, the investigator(s) visited 
the index case (83.1%, 54/65), checked malaria preven-
tive measures used by the index case (84.6%, 55/65), 

educated the index case on malaria prevention (84.6%, 
55/65) and collected travel history of the index case 
(83.1%, 54/65). In addition, 58.5% (38/65) of the 
surveyed malaria programme stakeholders and malaria 
service providers mentioned that the location of the 
index case was mapped during a case investigation by 
taking the Global Positioning System coordinates (online 
supplemental material 5: additional table 4).

During qualitative consultations, malaria programme 
stakeholders mentioned that after investigating and 
classifying malaria cases according to the National 
Guidelines, the responsible team which was comprised 
of district disease control team and designated health 
facility staff conducted reactive case detection (RACD) as 
part of the foci investigation and responses. In surveys, 
malaria programme stakeholders and service providers 
responded that RACD was triggered either by local cases 
only (40.0%, 26/65) or by both local and imported cases 
(46.2%, 30/65). The majority of survey participants 
(86.2%, 56/65) mentioned that household members of 
the index case were screened during RACD. All malaria 
programme stakeholders (100%, 28/28) stated that 
neighbours of the index case need to be screened during 
RACD; however, only 62.2% (23/37) of the malaria 
service providers mentioned that they did so (table 1).

Surveyed participants reported that there were no 
standardised procedures for conducting RACD. Almost 
all malaria programme stakeholders (92.9%, 26/28) 
reported that all household members should be screened 
during RACD whether they had a fever or not. However, 
about half (51.4%, 19/37) of the malaria service providers 
reported that they screened all household members 
regardless of fever, and 35.1% (13/37) mentioned 
that only the febrile cases were screened. The majority 
of malaria programme stakeholders (71.4%, 20/28) 
reported that all neighbours of the index case should be 
screened regardless of fever, and 28.6% (8/28) mentioned 
that only the febrile cases should be screened. About half 
of the surveyed malaria service providers (48.6%, 18/37) 
reported that all neighbours were screened during 
RACD regardless of fever, and approximately one-quarter 
(24.3%, 9/37) mentioned that only febrile cases were 
screened. Survey respondents also reported variations 
in the median number of neighbours (13, IQR: 5, 50), 
households (10, IQR: 5, 24) and geographical parameter 
(radius in metres; 125, IQR: 50, 500) around the index 
case screened during an RACD (table 1).

During FGD, malaria service providers mentioned that 
they did not understand the process of RACD because 
there were no malaria cases in their geographical areas, 
or they were not aware of any specific guidelines or 
instructions for RACD. Malaria programme stakeholders 
also highlighted during interviews that there were human 
resource and financial challenges in doing RACD as part 
of the RASR strategy.

Apart from RACD, other commonly conducted focus 
response activities as reported in surveys included aware-
ness raising among community members on malaria 
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transmission, malaria prevention and vector control 
measures if needed, entomological surveillance, and spot 
checks for mosquito breeding places if proper entomo-
logical surveillance was not feasible (online supplemental 
material 5: additional table 5).

Timeliness of RASR activities in Lao PDR
Secondary analysis of malaria data from the districts in 
the elimination phase revealed that the total number of 

malaria cases per year ranged between 77 (in 2019) and 
257 (in 2018). Among 17 reporting units, Khammouan 
province consistently held the largest number of malaria 
cases every year, making up 54%–88% of total cases 
except for the year 2022 (online supplemental material 
5: additional table 6).

In 2018, none of the included provinces achieved 
timely case notification within 1 day. Of the total cases, 

Table 1  Reactive case detection in Lao PDR as reported by surveyed participants

Procedures for reactive case detection
Programme stakeholder
(n=28)

Service providers
(n=37)

Overall
(n=65)

Triggering factor for reactive case detection in the community, n (%)*

 � Local cases only 13 (46.4) 13 (35.1) 26 (40.0)

 � Both local and imported cases 15 (53.6) 15 (40.5) 30 (46.2)

 � Imported cases only 0 2 (5.4) 2 (3.1)

 � When local cases reached a minimum threshold 0 2 (5.4) 2 (3.1)

Screening of household members of the index case, n (%)*

 � Yes 26 (92.9) 30 (81.1) 56 (86.2)

 � No 2 (7.1) 6 (16.2) 8 (12.3)

Screening of neighbours of the index case, n (%)*

 � Yes 28 (100.0) 23 (62.2) 51 (78.5)

 � No 0 13 (35.1) 13 (20.0)

 � Number of neighbours screened, median (IQR) 50 (25, 50) 8 (4, 17.5) 13 (5, 50)

Screening of households around the index case, n (%)

 � Yes 18 (64.3) 22 (59.5) 40 (61.5)

 � No 10 (35.7) 14 (37.8) 24 (36.9)

 � Number of households screened, median (IQR) 16 (6.5, 42.5) 6 (3, 15) 10 (5, 24)

Screening a geographical radius around the index case, n (%)

 � Yes 20 (71.4) 22 (59.5) 42 (64.6)

 � No 8 (28.6) 14 (37.8) 22 (33.8)

 � Radius in metres screened, median (IQR) 500 (100, 1000) 50 (20, 500) 125 (50, 500)

Type of household members screened during a reactive case detection, n (%)*

 � Febrile cases only 2 (7.1) 13 (35.1) 15 (23.1)

 � All household members regardless of fever 26 (92.9) 19 (51.4) 45 (69.2)

 � Household members were not screened 0 2 (5.4) 2 (3.1)

Type of neighbours screened during a reactive case detection, n (%)*

 � Febrile cases only 8 (28.6) 9 (24.3) 17 (26.2)

 � All neighbours regardless of fever 20 (71.4) 18 (48.6) 38 (58.5)

 � Neighbours were not screened 0 9 (24.3) 9 (13.8)

Diagnostic methods used in reactive case detection, n (%)†

 � Rapid diagnostic test 26 (92.9) 30 (81.1) 56 (86.2)

 � Microscopy 13 (46.4) 4 (10.8) 17 (26.2)

 � PCR 8 (28.6) 0 8 (12.3)

 � Clinical diagnosis 0 2 (5.4) 2 (3.1)

 � Serology 0 0 0

*Missing values present.
†Multiple responses were allowed.
PDR, People’s Democratic Republic.
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only 1.3% in 2019 and 0.5% in 2020 achieved timely case 
notification within 1 day. However, from 2021 onwards, 
>95% of cases were reported in 1 day, with eight out of 10 
provinces achieving 100% timeliness in case notification 
in 2022. Overall, timely case investigation significantly 
increased from 15.6% in 2018 to 74.0% (57/77) in 2019, 
82.1% (170/207) in 2020 and increasing further to 97.2% 
(105/108) in 2021 and 98.6% (145/147) in 2022. In 
2022, 100% timeliness in case investigation was noted for 
eight out of 10 provinces (figure 2; online supplemental 
material 5: additional table 6).

Enablers of RASR activities in Lao PDR
An enabler of RASR activities in Lao PDR was the strong 
perception of malaria programme stakeholders that the 
1-3-7 strategy was an effective approach to achieve malaria 
elimination if carried out in a timely manner. They also 
reported that the 1-3-7 strategy was appropriate for their 
areas, and they already introduced and advocated its use 
for malaria elimination across all the districts in their 
provinces.

Malaria service providers reported in FGDs and inter-
views that the 1-3-7 strategy was feasible to implement in 
their geographical areas because they believed that the 
health centre staff and VMWs were knowledgeable about 
their local context and could approach target popula-
tions well. Malaria programme stakeholders also reported 
that health staff and VMWs could participate in different 
RASR activities such as case notification, investigation 
and response. Furthermore, malaria service providers 
reported that although many community members did 
not understand the objective and goals of such activities, 
there was good community participation in RASR activi-
ties because they believed in service providers.

Almost all the health staff are from the local commu-
nity so that they are well familiar with location and 
context … they can participate in different activities 
like giving health education, notifying, reporting and 

investigating malaria cases, and assisting response 
activities. (Interview with a malaria programme 
stakeholder)

Barriers for RASR activities in Lao PDR
Survey results showed that about half of the participants 
believed there were no barriers in conducting case noti-
fication within 1 day (44.6%, 29/65), case investigation 
within 3 days (50.8%, 33/65) or foci investigation and 
response activities within 7 days (40.0%, 26/65) (online 
supplemental material 5: additional table 7). However, 
some operational and health system-related barriers were 
identified during interviews and FGD.

Operational barriers for RASR activities in Lao PDR
Having many MMPs in an area was identified as an opera-
tional barrier for the successful implementation of RASR 
activities in Lao PDR because of their mobility patterns 
and the nature of their workplaces. MMPs in some villages 
and districts were travelling from one place to another in 
a relatively short period of time, which made the comple-
tion of all steps of RASR activities difficult for malaria 
service providers to achieve. Malaria service providers 
perceived that the completeness of RASR activities was 
undermined by MMPs working in remote rubber planta-
tion sites, which are not easily accessible. Further, owners 
of rubber plantation sites did not cooperate well with 
the health sector in performing RASR activities among 
MMPs. Malaria service providers suggested that a strategy 
such as cooperation with relevant authorities from labour 
offices and business owners should be developed to 
improve access to MMPs and strengthen RASR strategies.

Data collection (for RASR) among this group of pop-
ulation (MMP) is challenging because almost every 
migrant comes and sells the goods in the village and 
district for a short period like one or two days. And 
then they move on to other places. (A malaria pro-
gramme stakeholder and FGD participant)

Another operational barrier for the successful imple-
mentation of RASR activities in Lao PDR was inaccessi-
bility to at-risk populations in the community. Malaria 
programme stakeholders and malaria service providers 
reported that some villages were far away from the 
health centres and were difficult to access, preventing 
timely implementation of RASR activities, especially in 
the rainy season. Additionally, it was reported that some 
villages at risk of malaria did not have mobile phone 
network or internet access, resulting in delays to every 
step of RASR activities. Malaria programme stakeholders 
and malaria service providers reported that there were 
telecommunication barriers to conduct case notifica-
tion within 1 day (36.9%, 24/65) (online supplemental 
material 5: additional table 8). Consistent with the 
quantitative finding, malaria programme stakeholders 
also reported during semistructured interviews and 
FGDs that the timing of RASR activities was negatively 
impacted by transportation and telecommunication 

Figure 2  Overall timeliness of case notification and 
investigation in malaria elimination provinces of Lao PDR 
during 2018–2022 (source: secondary data analysis).
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difficulties. Suggested approaches to improve timely 
notification of malaria cases and subsequent RASR 
activities included the provision of mobile top-up cards 
and transportation to hospitals and health centres in 
remote areas.

RASR activities cannot be carried out in some areas 
according to the 1-3-7. Especially in remote and hard-
to-reach areas where the road is cut off and there is 
no phone signal. It is the main obstacle for imple-
mentation (of 1-3-7 strategy). (A malaria programme 
stakeholder and FGD participant)

Health system-related barriers for RASR activities in Lao PDR
Both the malaria programme stakeholders and the 
malaria service providers reported challenges related to 
human resources in conducting RASR activities. They 
reported that there were not enough staff in the health 
facilities, that most of the existing staff were overbur-
dened with many assignments and tasks and that they were 
untrained for RASR activities. Malaria service providers 
also reported in the FGD that they had to involve VMWs 
in performing RASR activities.

At the health centre level, the staff is not enough. 
Existing staff have to do many different tasks, so we 
have to use volunteer staff. Using volunteer staff is 
not sustainable and it needs to be changed for good. 
(A malaria service provider and FGD participant)

During semistructured interviews and FGDs, the partic-
ipants identified a skilful and cooperative team effort as 
a necessity for the successful implementation of RASR 
strategies. Malaria programme stakeholders and malaria 
service providers suggested that regular training of 
health centre staff and VMWs was required to improve 
their knowledge and skills in RASR strategies and activi-
ties. Moreover, all stakeholders reported that community 
involvement was important in conducting RASR activities 
as the effort from health workers alone was not sufficient.

Another barrier for successful implementation of 
RASR activities was lack of available funds for RASR at 
the district health offices, which could only be applied 
for after a positive case was reported. The process of 
applying for, approving and withdrawing the neces-
sary budget for RASR activities often took too long and 
hindered the completion of RASR activities as per the 
1-3-7 time schedule. To avoid such delays, malaria service 
providers used readily available budgets reserved for 
other administrative purposes in the first place and reim-
bursed from RASR budget after completing the response 
activities. However, delays in RASR activities were inevi-
table when district health offices had no other reserved 
budget. Malaria programme stakeholders suggested that 
a reserved fund for RASR activities should be readily avail-
able, and budget approval and disbursement processes 
should be completed in a timely manner to avoid delays 
in the implementation of RASR activities.

DISCUSSION
Overall, the 1-3-7 strategy is the policy-endorsed RASR 
strategy in Lao PDR and is well accepted by malaria 
programme stakeholders and malaria service providers. 
The implementation of RASR strategy in Lao PDR was 
satisfactory after 2020 in terms of timeliness of case 
notification and investigation. However, this study also 
highlighted some key issues and ways for improving the 
effectiveness of RASR strategy and accelerating Lao PDR’s 
progress towards malaria elimination.

Even though the RASR strategy was first launched in 
Lao PDR in 2018, its attributable indicators were only 
added to the national reporting system the following 
year. Guidelines and training followed afterwards due to 
programmatic complexity and financial constraints. As 
such, complete guidelines and training tools were not fully 
disseminated until 2020. In 2022, 17 out of 18 provinces 
in Lao PDR were in the malaria elimination phase except 
for Attapeu province which was still in the burden reduc-
tion phase. Timeliness of case notification and investiga-
tion in malaria elimination districts of these 17 provinces 
improved drastically in 2021 and 2022 compared with 
earlier years. Such drastic improvement in the timeliness 
of RASR activities could be attributable to the rolling out 
of the RASR guidelines and trainings to health facility 
staff at different levels in 2020 and 2021, programme 
planning exercises which applied a bottom-up approach 
considering the resource gaps at different levels of health 
system, and full integration of RASR data into District 
Health Information Software 2 (DHIS-2) which is the 
routine health management and information system in 
Lao PDR. To maintain the impressive achievement of 
timely case notification and investigation, refresher train-
ings for health facility staff at different levels should be 
continued.

Malaria programme stakeholders and service providers 
had a common understanding of investigating and clas-
sifying malaria cases; however, variations were noted in 
steps and parameters for subsequent RACD activities. 
Like in other GMS countries,6 even though malaria 
service providers in Lao PDR screened the household 
members of the index case and the neighbouring house-
holds, there was no specific demarcation for the number 
of neighbours, households or a geographical radius to be 
screened during RACD. It is also important to carefully 
determine which population to test during RACD as this 
should be based on the case and where the case caught 
malaria. For example, in Cambodia, cotravellers or coex-
posed persons were also screened during RACD.10 11 In 
addition to specified and detailed geospatial guidelines 
for RACD, capacity building and training for RACD 
should also be carried out at different levels so that all the 
malaria service providers have a common understanding 
of the RACD process, which is important for detecting 
afebrile malaria infections and interrupting the onward 
transmission of malaria in the community.12

Successful implementation of RASR activities requires 
community engagement and it is important that the 
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community believes in and commits to malaria elimi-
nation strategies.13 While awareness of RASR strategies 
and activities was high among malaria programme stake-
holders and malaria service providers, the community was 
not fully aware of RASR activities nor the goal and objec-
tives of these activities. Awareness raising through mass 
media and campaigns should be considered to improve 
the community’s knowledge of malaria RASR as it plays 
a crucial role in sustainability of a malaria elimination 
programme.14 It is also crucial to engage the community 
in planning, implementing and evaluating the different 
steps of RASR strategies to ensure that the strategies and 
activities meet the community’s behaviour and health 
needs.15 In addition, policy makers and programme 
implementers should take human behaviour and socio-
cultural context into account for successful malaria 
control and elimination at the community level,16 and it 
is important to understand the community’s perception 
of malaria since it influences and shapes their attitude 
and behaviour towards malaria prevention, control and 
elimination efforts.17

As in other GMS countries,6 18 the malaria elimination 
programme in Lao PDR is facing challenges posed by 
MMPs. MMPs are highly mobile due to the nature of their 
work and have difficulties in accessing malaria and other 
healthcare services from formal healthcare providers. 
MMPs are considered vulnerable and at a high risk of 

malaria in the GMS due to their workplace environment 
and shelters which are usually constructed poorly, and 
the requirement to work or sleep outdoors resulting in 
increased exposure to malaria vectors.18 Frequent migra-
tion of MMPs to pursue temporary employment also 
precludes adequate access to malaria prevention and 
treatment services.19 Due to MMPs’ frequent migration 
from one place to another compounded by difficult road 
conditions and remoteness, health service providers 
reported that it was challenging to do RACD and other 
necessary response measures within the recommended 
timeframe (ie, within 7 days of a case diagnosis in Lao 
PDR). Consequently, onward transmission might not be 
interrupted among MMPs, and they could reintroduce 
imported cases into malaria-free areas.20–25 Hence, it is 
critical to formulate MMP-orientated RASR strategies 
and intervention packages. Currently, the Laos Centre 
of Malariology, Parasitology and Entomology is trying 
to implement targeted approaches for MMPs such as 
distributing long-lasting insecticidal nets (LLINs) and 
using peer educators in order to interrupt the residual 
transmission among them and achieve malaria elimina-
tion in Lao PDR. In addition, using innovative and attrac-
tive approaches to increase MMPs’ awareness on malaria 
through popular social media platforms (eg, TikTok) 
should also be considered.

Table 2  Recommendations to improve RASR in Lao PDR

Type of RASR 
activity Issue Recommendation

Case 
notification

Telecommunication 
difficulties

	► For areas with no mobile network, to provide travel incentive for VMWs to travel to 
the nearest area where mobile service is available

	► For areas with accessible mobile coverage, to support top-up charges for VMWs

Case 
investigation, 
focus 
investigation 
and response

Transportation 
difficulties

	► To provide vehicles for the staff from district health offices to conduct case 
investigation, foci investigation and response activities

Prolonged cash flow 
mechanism for RASR 
activities

	► To keep a reserved fund at the district health offices for RASR activities
	► To expedite budget approval and disbursement processes for RASR activities

Lack of specific SOP 
for RACD

	► To develop a SOP for RACD

Case 
notification, 
case 
investigation, 
focus 
investigation 
and response

Lack of awareness of 
VMWs and community 
on RASR activities

	► To conduct awareness raising through mass media and campaigns
	► To promote community engagement in RASR activities

Presence of MMPs 	► To formulate MMPs tailored RASR strategies
	► To develop and maintain cooperation with labour department and worksite 
owners/companies in implementing RASR activities

Staff shortage in health 
facilities

	► To consider task shifting to VMWs for RASR activities especially in case 
investigation, foci investigation and response

Poor technical 
knowledge on RASR 
strategies and 
activities

	► To allocate more budget for training and capacity building for health centre staff 
and VMWs

	► To conduct regular trainings and refresher trainings for health centre staff and 
VMWs

	► To ensure job aids and SOPs are available for health centre staff and VMWs

MMPs, mobile and migrant populations; PDR, People’s Democratic Republic; RACD, reactive case detection; RASR, reactive surveillance and 
response; SOP, standard operating procedures; VMWs, village malaria workers.



9Htike W, et al. BMJ Open 2024;14:e083060. doi:10.1136/bmjopen-2023-083060

Open access

Another challenge reported by participants was tele-
communication difficulty in remote areas, which was 
perceived to pose a threat to the effective implementa-
tion of RASR strategies. In surveys with malaria service 
providers, it was reported that malaria cases were mainly 
notified through direct phone calling. Timeliness of 
case notification could be negatively affected by difficult 
telecommunication, which in turn could cause delays in 
subsequent RASR activities such as case investigation, 
focus investigation and response activities. Providing 
travel incentive and mobile top-up cards to malaria 
service providers from areas with poor internet or mobile 
connections could be a practical solution so that they 
could commute to the nearest place with accessible tele-
communication service. Task shifting some of the RASR 
activities to VMWs could also be a feasible solution to 
prevent delays in implementation of RASR activities due 
to difficulties in transportation and telecommunication.

Lao PDR is facing challenges in its health system for 
the successful implementation of RASR strategy such 
as prolonged cash flow mechanism and lack of human 
resources. Many malaria programme stakeholders 
reported a lack of reserved funds at the district level 
as well as lengthy and complicated funding modalities 
which might lead to delayed implementation of RASR 
activities. Funding mechanisms and cycles were consid-
ered important for the successful and timely implemen-
tation of malaria elimination activities including RASR, 
and it is important to harmonise health system funding 
and the national malaria elimination action plan.26 
Limitations in human resources for RASR activities are a 
common challenge for malaria elimination programmes 
in the GMS,6 7 26 and may contribute to an overburdened 
workforce assigned various responsibilities beyond their 
capacity.7 Task shifting of some RASR activities such as 
case investigation and classification and preliminary focus 
investigation to VMWs could be a reasonable solution for 
the sustainability of VMWs as well as the successful imple-
mentation of RASR activities. While it is important to 
find solutions to gap-fill human resource problems, the 
performance of existing health staff could also be signifi-
cantly improved through regular and refresher trainings 
that address their operational challenges in the field17 
and by ensuring that job aids and SOPs are readily avail-
able for them.

Strengths and limitations of the study
This was the first mixed-method study to comprehensively 
evaluate the performance and operational feasibility of 
RASR strategies and activities in Lao PDR. The study 
has used diverse data collection methods and included 
participants from different levels ranging from MMPs 
and frontline malaria service providers to higher-level 
malaria programme stakeholders. Moreover, findings 
from different methods were triangulated to increase the 
breadth and depth of understanding of the study findings.

Completeness and effectiveness, essential parameters 
for measuring the success of RASR strategy could not be 

assessed due to limitations in the secondary dataset, which 
provided no more than the provincial-level aggregated 
data with a limited number of variables (online supple-
mental material 3). Due to this limitation, completeness 
of each step of RASR strategy and effectiveness of RACD 
could not be calculated (online supplemental material 1: 
section 3).

Recommendations and conclusion
Overall, the implementation of RASR strategy for malaria 
elimination is on the right track in Lao PDR. The timeli-
ness of case notification and investigation was found to 
be satisfactory after 3 years of implementation, and the 
opinions and perception of malaria programme stake-
holders and malaria service providers towards RASR strat-
egies were encouraging. However, this study highlighted 
the important barriers to effective implementation of 
RASR strategies in Lao PDR. To further strengthen RASR 
strategies in accelerating towards malaria elimination in 
Lao PDR, this study provides a set of recommendations in 
table 2. Optimisation of RASR strategy by following these 
recommendations will accelerate malaria elimination in 
Lao PDR, which in turn will contribute to the malaria 
elimination in the GMS by 2030.

Author affiliations
1Health Security Program, Burnet Institute Myanmar, Yangon, Myanmar
2School of Medicine, Faculty of Health, Deakin University, Burwood, Victoria, 
Australia
3Disease Elimination Program, Burnet Institute, Melbourne, Victoria, Australia
4The University of Melbourne School of Population and Global Health, Melbourne, 
Victoria, Australia
5Centre of Malariology, Parasitology and Entomology, Vientiane, Lao People's 
Democratic Republic
6Health Poverty Action, London, UK
7Faculty of Health, Deakin University, Burwood, Victoria, Australia

X Freya J I Fowkes @freyafowkes

Acknowledgements  We would like to thank malaria programme stakeholders, 
malaria service providers, local communities and village malaria workers for 
their participation in the research; The Centre of Malariology, Parasitology and 
Entomology, provincial, district and health offices of Huaphan, Khammouane, 
Luangprabang and Savannakhet provinces, and local health authorities from 
Lao PDR for the local advocacy, coordination and preliminary planning of field 
work; Burnet Institute staff Chad Hughes, Julie Tartaggia and Phone Myint Win for 
technical, coordination and management support; Health Poverty Action staff Wang 
Bangyuan, Josien Van Der Kooij, Bangone Santavasy and Silayan Bertomeu for their 
coordination and management support.

Contributors  FJIF, PAA, JCC, WHO and WH designed the study and prepared the 
study protocol with inputs from BK, PV, VB, KC and TL. TL, SV, MCO, EPH, AKZ, KMT, 
GNH and KMK supervised and performed data collection. NAT undertook secondary 
data analysis of national malaria data and quantitative data analysis of surveys 
with malaria programme stakeholders and malaria service providers under the 
supervision of PAA and WHO. TL and WH analysed qualitative data collected from 
semistructured interviews and FGDs. WH prepared the first draft of the manuscript 
which was reviewed and revised by WHO, EK and KOF under the guidance of FJIF. 
All authors reviewed and contributed to the final manuscript. All authors read and 
approved the final manuscript. FJIF accepts full responsibility for the finished work 
and/or the conduct of the study, had access to the data and controlled the decision 
to publish.

Funding  This study was funded by an international funding organisation (Grant 
Number: QSE-M-UNOPS-BI-20864-007-61) to all authors and the National Health 
and Medical Research Council of Australia (Leadership Fellowship (2017485) and 
Centre for Research Excellence (1134989)) awarded to FJIF. The Burnet Institute is 

https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://dx.doi.org/10.1136/bmjopen-2023-083060
https://x.com/freyafowkes


10 Htike W, et al. BMJ Open 2024;14:e083060. doi:10.1136/bmjopen-2023-083060

Open access�

funded by a Victorian State Government Operational Infrastructure Support grant. 
Investigators from the Centre of Malariology, Parasitology and Entomology are 
government staff, and their salaries and infrastructure are contributed by the Laos 
Ministry of Health. The funders have no input on the design, collection, analysis, 
interpretation and publication of the study results.

Map disclaimer  The inclusion of any map (including the depiction of any 
boundaries therein), or any geographic or locational reference, does not imply the 
expression of any opinion whatsoever on the part of BMJ concerning the legal 
status of any country, territory, jurisdiction or area or its authorities. Any such 
expression remains solely that of the relevant source and is not endorsed by BMJ. 
Maps are provided without any warranty of any kind, either express or implied.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, conduct, reporting or dissemination plans of this research. Refer to the 
Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  The study protocol was approved by the Alfred Ethics Committee 
(393/21) and the National Ethics Committee for Health Research of Lao PDR (06/
NECHR). All methods and procedures were performed in accordance with the 
relevant guidelines and regulations set by those institutions. Written informed 
consent was obtained from all study participants. Study participants were 
compensated for their time and travel cost. Amount of compensation was 100 000 
to 150 000 Lao Kip (about 4.5–7 US$) depending on their travel distance.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. The 
datasets used and/or analysed during the current study are available from the 
corresponding author on reasonable request.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Win Htike http://orcid.org/0000-0003-2820-477X
Nilar Aye Tun http://orcid.org/0000-0001-6821-859X
Kaung Myat Thu http://orcid.org/0000-0003-1746-8083
Freya J I Fowkes http://orcid.org/0000-0001-5832-9464

REFERENCES
	 1	 World Health Organization. World Malaria report 2022. Geneva: World 

Health Organization, 2022.
	 2	 Center for Malaria Parasitology and Entomology. Malaria national 

strategic plan 2021-2025. Vientiane Capital, Lao PDR: Ministry of 
Health, 2020.

	 3	 World Health Organization. Countries of the greater mekong ready for 
the “last mile” of malaria elimination. Bulletin of the mekong Malaria 
elimination programme. 2020;9:1–23.

	 4	 Center for Malaria Parasitology and Entomology. National strategic 
plan for malaria control and elimination 2016-2020. Vientiane Capital, 
Lao PDR: Ministry of Health, 2016.

	 5	 Lu G, Liu Y, Beiersmann C, et al. Operational challenges to the 1-3-7 
surveillance strategy for malaria elimination in China: a qualitative 
study. The Lancet 2016;388:S15. 

	 6	 OoWin Han, Nguyen XT, Ngo TVA, et al. Performance and feasibility 
of reactive surveillance and response strategies for malaria 
elimination in Vietnam: a mixed-methods study. Malar J 2023;22:229. 

	 7	 Htike W, Linn NYY, Win KM, et al. Reactive surveillance and response 
strategies for malaria elimination in Myanmar: a literature review. 
Malar J 2023;22:140. 

	 8	 Green J, Willis K, Hughes E, et al. Generating best evidence from 
qualitative research: the role of data analysis. Aust N Z J Public 
Health 2007;31:545–50. 

	 9	 Miles MB, Huberman AM, Saldana J. Qualitative data analysis: a 
methods sourcebook. 4th edn. SAGE Publications, Inc, 2019.

	10	 Rossi G, Van den Bergh R, Nguon C, et al. Adapting reactive case 
detection strategies for falciparum Malaria in a low-transmission area 
in Cambodia. Clin Infect Dis 2018;66:296–8. 

	11	 Kheang ST, Sovannaroth S, Barat LM, et al. Malaria elimination using 
the 1-3-7 approach: lessons from Sampov Loun, Cambodia. BMC 
Public Health 2020;20:544. 

	12	 Perera R, Caldera A, Wickremasinghe AR. Reactive Case Detection 
(RACD) and foci investigation strategies in malaria control and 
elimination: a review. Malar J 2020;19:401. 

	13	 Baltzell K, Harvard K, Hanley M, et al. What is community 
engagement and how can it drive malaria elimination? Case studies 
and stakeholder interviews. Malar J 2019;18:245. 

	14	 Roll Back Malaria. The role of RBM partnership. Geneva: World 
Health Organization ND,

	15	 Teufel-Shone NI, Siyuja T, Watahomigie HJ, et al. Community-based 
participatory research: conducting a formative assessment of factors 
that influence youth wellness in the Hualapai community. Am J Public 
Health 2006;96:1623–8. 

	16	 Heggenhougen HK, Hackenthal V, Vivek P, et al. The behavioural 
and social aspects of malaria and its control. Geneva: World Health 
Organization, 2003.

	17	 Kibe LW, Habluetzel A, Gachigi JK, et al. Exploring communities’ 
and health workers’ perceptions of indicators and drivers of malaria 
decline in Malindi, Kenya. Malariaworld J 2019;8:21.

	18	 Guyant P, Canavati SE, Chea N, et al. Malaria and the mobile and 
migrant population in Cambodia: a population movement framework 
to inform strategies for malaria control and elimination. Malar J 
2015;14:252. 

	19	 World Health Organization. Eliminating Malaria in the greater mekong 
subregion: United to end a deadly disease. Geneva, Switzerland: 
World Health Organization, 2016.

	20	 Pindolia DK, Garcia AJ, Wesolowski A, et al. Human movement 
data for malaria control and elimination strategic planning. Malar J 
2012;11:205. 

	21	 World Health Organization. Containment of Malaria multi-drug 
resistance on the Cambodia-Thailand border: Report of an informal 
consultation. Geneva: World Health Organization, 2007.

	22	 World Health Organization, Global Partnership to Roll Back Malaria. 
Global Plan for Artemisinin Resistance Containment (GPARC). 
Geneva: World Health Organization, 2011.

	23	 World Health Organization. Emergency response to artemisinin 
resistance in the greater Mekong Sub-region: Action plan to improve 
access of Malaria interventions to mobile and migrant populations, 
develop Malaria surveillance, monitoring & evaluation strategy, and 
behavior change communication strategy. Geneva: World Health 
Organization, 2015.

	24	 Tatem AJ, Smith DL. International population movements and 
regional Plasmodium falciparum malaria elimination strategies. Proc 
Natl Acad Sci U S A 2010;107:12222–7. 

	25	 Moonen B, Cohen JM, Snow RW, et al. Operational 
strategies to achieve and maintain malaria elimination. Lancet 
2010;376:1592–603. 

	26	 Ahmad RA, Ferdiana A, Surendra H, et al. A participatory approach 
to address within-country cross-border malaria: the case of Menoreh 
Hills in Java, Indonesia. Malar J 2021;20:137. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2820-477X
http://orcid.org/0000-0001-6821-859X
http://orcid.org/0000-0003-1746-8083
http://orcid.org/0000-0001-5832-9464
http://dx.doi.org/10.1016/S0140-6736(16)31942-0
http://dx.doi.org/10.1186/s12936-023-04660-w
http://dx.doi.org/10.1186/s12936-023-04567-6
http://dx.doi.org/10.1111/j.1753-6405.2007.00141.x
http://dx.doi.org/10.1111/j.1753-6405.2007.00141.x
http://dx.doi.org/10.1093/cid/cix781
http://dx.doi.org/10.1186/s12889-020-08634-4
http://dx.doi.org/10.1186/s12889-020-08634-4
http://dx.doi.org/10.1186/s12936-020-03478-0
http://dx.doi.org/10.1186/s12936-019-2878-8
http://dx.doi.org/10.2105/AJPH.2004.054254
http://dx.doi.org/10.2105/AJPH.2004.054254
https://pubmed.ncbi.nlm.nih.gov/31338302
http://dx.doi.org/10.1186/s12936-015-0773-5
http://dx.doi.org/10.1186/1475-2875-11-205
http://dx.doi.org/10.1073/pnas.1002971107
http://dx.doi.org/10.1073/pnas.1002971107
http://dx.doi.org/10.1016/S0140-6736(10)61269-X
http://dx.doi.org/10.1186/s12936-021-03673-7

	Comprehensive evaluation of malaria reactive surveillance and response strategies in Lao People’s Democratic Republic: a mixed-­methods study
	﻿﻿Abstract
	Introduction﻿﻿
	Methods
	Study design and participants
	Study setting
	Data collection, management and analyses
	﻿Patient and public involvement﻿

	Results
	Awareness and acceptability of RASR activities
	Implementation and performance of RASR activities
	Timeliness of RASR activities in Lao PDR
	Enablers of RASR activities in Lao PDR
	Barriers for RASR activities in Lao PDR
	Operational barriers for RASR activities in Lao PDR
	Health system-related barriers for RASR activities in Lao PDR


	Discussion
	Strengths and limitations of the study
	Recommendations and conclusion

	References


