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Temporal analysis of water, sanitation, and hygiene data
from knowledge, attitudes, and practices surveys in the
protracted humanitarian crisis in Myanmar
Marta Domini, Sunny Guidotti and Daniele Lantagne

ABSTRACT
Knowledge, attitudes, and practices (KAP) surveys are commonly conducted by humanitarian actors
at project baseline and endline. We hypothesized summarized KAP data could inform water,
sanitation, and hygiene (WASH) programming and strategies. In conﬂict-affected Myanmar, the WASH
Cluster collated KAP documents from 2011 to 2016. After developing a methodology for KAP
temporal analysis, we reviewed provided documents against inclusion criteria; extracted and
categorized data; created a WASH activities and emergency events timeline; completed temporal
analysis; and triangulated and summarized results. Sixteen documents met inclusion criteria
assessing WASH data at the national level (19%), in Rakhine (56%) or Kachin State (25%). Twenty-ﬁve
WASH metrics were extracted and categorized. We found WASH knowledge and attitudes
(e.g. handwashing knowledge) increased over time; practices (e.g. handwashing) also increased, but
at a lower rate and less consistently; and increases were related to WASH programming. Using this
methodology, we identiﬁed gaps (safe water storage, risk of children’s feces, focus on vulnerable
populations), barriers (cultural and religious beliefs), and programmatic recommendations (continue
hygiene promotion, focusing on closing gaps, and improve waste collection systems) in Myanmar.
Additionally, to enable temporal analysis and improve WASH programming, we recommend WASH
Clusters standardize KAP data collection tools and analysis in the future.
Key words

| behavior change, humanitarian response, hygiene promotion, KAP surveys, WASH
programming

HIGHLIGHTS

•
•
•

The paper analyses knowledge, attitudes, and practices (KAP) surveys on water, sanitation, and
hygiene (WASH) conducted in Myanmar internally displaced people camps over 5 years.
Overall, WASH activities resulted in improvements in knowledge and practice, with knowledge
growing more consistently.
The methodology developed for qualitative temporal analysis was efﬁcacious in tracing trends of
WASH-related KAP, identifying gaps, barriers, and evidencing the relation with implemented

•
•

activities.
A standardized and focused design is recommended to allow robust qualitative results on trends
and link to activities carried out.
KAP temporal analysis can be effective in informing WASH programming in protracted crisis
settings and developing programmatic recommendations.
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INTRODUCTION
Humanitarian emergencies – including natural disasters,

there are tensions between the Buddhist Rakhine population

disease outbreaks, and complex emergencies – are occur-

and the Muslim Rohingya minority in Rakhine State, and

ring at increasing rates and affecting an increasing

ﬁghting between the Myanmar Army and armed indepen-

number of people (EM-DAT ). Safe water, sanitation,

dent groups in Kachin State (OCHA a).

and hygiene (WASH) are immediate priorities for human

In Rakhine State, conﬂicts between Rohingya and

survival and dignity in humanitarian emergencies. As

majority Rakhines re-emerged in 2012 and led to wide-

such, WASH intervention(s) are implemented in the

spread displacement of the Rohingya population (OCHA

majority of humanitarian responses to interrupt trans-

a). As of September 2019, there were 24 internally dis-

mission

placed persons (IDP) camps in Rakhine, housing about

routes

and

reduce

transmission

of

disease

130,000 people (OCHA b). This IPD population has

(Sphere Association ).
In recent systematic reviews, we found low quality but

no freedom of movement, and many lack citizenship.

consistent evidence that WASH interventions are successful

In Kachin State, ﬁghting between an armed indepen-

at reducing both the risk of disease and the risk of disease

dence group and the Myanmar government army began

transmission, with program design, implementation charac-

again in 2011; the resurgence of conﬂict in late 2012

teristics, and community aspects found to be critical to

caused mass displacement (OCHA a). As of October

program success (Ramesh et al. ; Yates et al. ).

2019, there were 120 government-controlled areas (GCA)

Additionally, to ensure dignity and safety of women and

and 19 non-government-controlled area (NGCA) camps

girls, the WASH sector is particularly focusing on menstrual

(OCHA c). IDPs in Kachin are Christians and have free-

hygiene management (MHM) (Wendland et al. ).

dom of movement, with populations living with others from

To determine the program design, implementation
characteristics, and community aspects critical to program

similar origins and the WASH response delivered by local
faith-based organizations (HARP ).

success, responding organizations conduct Knowledge, Atti-

As can be seen, the conﬂicts in Rakhine and Kachin/

tudes, and Practices (KAP) surveys. A KAP survey is a

Shan States are different, in terms of populations, faith

representative study of a speciﬁc population to collect quan-

and cultural practices, citizenship status, freedom of

titative and qualitative information on what is known,

movement, and humanitarian response actors (Myanmar

believed, and/or done in relation to a particular topic

WASH Cluster ). Humanitarian access is restricted in

(WHO ). While KAP studies were ﬁrst developed and

both conﬂicts, and thus local partners often lead response

commonly used in health science (Bulmer & Warwick

activities (Myanmar WASH Cluster ). Additionally,

), they have been adopted for WASH-related researches

Myanmar is a disaster-prone country and is impacted by

and studies and are commonly completed. They are attrac-

ﬂoods, cyclones, and earthquake.

tive because of ease of design, implementation, and

To respond to these conﬂicts and natural disasters,

analysis, and because they generate quantitative data for

UNICEF activated the WASH Cluster in 2013 (Myanmar

comparisons,

endline

WASH Cluster ). To design, monitor, and inform

(Campbell & Stone ). However, questions remain as

WASH programs, Cluster partners regularly completed

to how KAP survey data are used (beyond providing

KAP surveys in Rakhine and Kachin states. Uniquely, the

immediate information), and whether KAP surveys can be

Myanmar WASH Cluster has a repository of ﬁve years of

used to systematically inform WASH programming (Ali

KAP surveys, available for analysis, along with knowledge

). We aimed to address these questions through the

of WASH activities and emergency events over time.

such

as

project

baseline

and

analysis of KAP surveys data collected in Myanmar.

In this manuscript, we analyzed and summarized KAP

Myanmar has a history of conﬂict, including some of the

survey data collected over 5 years to identify WASH

world’s longest running civil wars (OCHA a). Currently,

trends in affected populations in Myanmar over time and,
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As KAP surveys were not standardized and exact
questions asked to respondents were not provided in

events, make programmatic recommendations.

documents, a review of metrics addressed in each included
document was conducted. Metrics included in at least

METHODS

three documents were included and categorized into subheadings of water (W), sanitation (S), or hygiene (H); and,

To complete this work, UNICEF provided documents to

whether they were knowledge (K), attitude (A), and/or prac-

Tufts University researchers; researchers reviewed these

tice (P) questions. For example, if a document stated ‘51% of

documents against inclusion criteria; data from included

respondents reported washing hands after defecation’ that

documents were extracted, categorized, and described,

was categorized as ‘Hygiene, Practice’. If at least three of

including the creation of a timeline of WASH activities

the included documents included the same metric, the

and emergency events for each State; temporal analysis

metric was included in Rakhine and Kachin State ﬁgures.

was

completed;

and,

results

were

triangulated

and

summarized.

Temporal analysis

Review of documents provided by UNICEF

Results of documents related to one another were compared. The criteria for deﬁning whether documents were

The WASH Cluster Coordinator of UNICEF/Myanmar

related to one another were: (1) studies were carried out

reviewed their ﬁles and requested documents from members

in the same location and surveyed at least 50% of the

that included KAP survey WASH results. These documents

same camps/villages; or (2) documents were the pre- and

were made available to Tufts researchers via a Box

post-intervention KAP survey of the same project. Metrics

(Mountain View, CA, USA) website (please contact the

included in at least two documents in different years were

corresponding author for these freely available data). One

considered; and only metrics with quantitative comparable

Tufts researcher reviewed each document against two

data were extracted. Based on the 5% precision reported

inclusion criteria: (1) whether data were included assessing

in most KAP surveys, topics were categorized as: ↑ if over

the KAP of beneﬁciaries related to WASH; and (2) whether

time there was a >5% increase in the metric, ↓ if over

the document was conducted in Rakhine State, Kachin

time there was a >5% decrease, and same ⟵⟶ if there

State, or at national level in Myanmar.

was a change of <5% over time.

Data extraction and categorization

Summary analysis

Quantitative data were extracted from documents meeting

Data from the timeline, topic results, and temporal analysis

inclusion criteria into an Excel spreadsheet (Redmond, WA,

were triangulated to elucidate themes emerging from the

USA), including date, authors, implementing partners,

body of KAP surveys over time, which are described in the

location (region, township), typology (camp/village), ethnicity

text, by location: national, Rakhine State, and Kachin State.

(Rohyinga/Rakhine), methods, and results, including topics
and data points. Additionally, documents were reviewed to
determine if they were related (for example, if the documents

RESULTS

were a pre- and post-intervention study in the same location).
Lastly, throughout document review, qualitative information

After review, 16 of 73 documents, from 2011 to 2016, met

on WASH activities and emergency events in Rakhine and

inclusion criteria (Table S1). Of the included documents,

Kachin was extracted into a Word ﬁle (Redmond, WA,

three were conducted at the national level (Ministry of

USA). This qualitative information was used to develop a

Health and UNICEF ; MSR ), nine in Rakhine

2011–2016 WASH activity and emergency timeline.

(Oxfam ; Boutry ; DFID a, b; Mackinnon
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; Malteser International ; SI ; DFID , ),

Overall, 13 of 25 metrics identiﬁed had knowledge

and four in Kachin (KBC ; Shalom ; Shalom and

assessed (52%), 12 had attitudes assessed (48%), and 18

UNICEF , ). At the national level, two documents

had practice assessed (72%); water and hygiene were more

were related (Ministry of Health and UNICEF ; MSR

assessed than sanitation.

). In Rakhine, six documents were related: four were
conducted in Sittwe in 2014: in Rohyinga IDP camps

National documents

(DFID a; Mackinnon ), a Rakhine camp (Malteser
International ), and villages (DFID b), followed by

For the past two decades, the Myanmar Department of

two documents in 2015 and 2016 in the same areas (DFID

Health has implemented the ‘Four Cleans Initiative’ to

, ). The remaining three documents were unrelated:

increase awareness on hygienic behaviors on water,

KAP surveys in other townships (Oxfam ; SI ), and a

food, latrine, and handwashing, and supported initiatives

qualitative anthropological research (Boutry ). In

to

Kachin, three documents were related and conducted in

(Bajracharya ) and WASH infrastructure and cam-

one township (Shalom ; Shalom and UNICEF ,

paigns in schools.

motivate

families

to

build

personal

latrines

) and one unrelated KAP was conducted in two other
townships (KBC ).

Non-related national documents (1)

Across all documents, 15 (94%) used household surveys
as a data collection method, 9 (56%) included direct obser-

In 2013, a survey targeting children (0–14) and caregivers

vations, 7 (44%) used focus group discussions, 4 (25%)

(Ministry of Health and UNICEF ) found most house-

used key informant interviews, and 1 (6%) used semi-struc-

holds reported treating their water using a cloth (70%),

tured interviews. In total, nine documents (56%) used

followed by boiling (53%). There was limited awareness

mixed methods and seven (44%) used household surveys

of the relationship between unsafe water and diarrhea

only.

(17%). Reported open defecation rates were 12% (children)

Across all 16 documents, 15 (94%) included demo-

and 13% (adults). Respondents stated latrine use is impor-

graphic information, and 25 total metrics were identiﬁed

tant because it prevents the spread of germs (46%) and

(8 in water, 8 in sanitation, 9 in hygiene) (Table 1). Knowl-

reduces the chances of getting diarrhea (43%). Although

edge, attitude, and practice water metrics were included in

the majority of respondents (82%) reported washing

all 16 documents, and individual metrics included in more

hands at some critical times, only 1% reported consistent

than half the documents were: water access (A, P; 69%),

handwashing in all critical times. About half of respon-

water sources (P; 88%), water treatment (K, A, P; 94%),

dents understood washing hands with water and soap

health effects of unsafe water (K; 75%), household water sto-

reduces the chance of disease (52–46%) and prevents diar-

rage and handling (K, A, P; 88%), and diarrhea causes,

rhea (40–31%).

symptoms, and treatment (K, A, P; 75%). Sanitation metrics
were included in 15 of 16 (94%) documents, and individual

Related documents (2)

metrics included in more than half the documents were
defecation practice (P; 94%) and disposal of infant feces

Two national-level KAP surveys were conducted in

(P; 63%). Hygiene metrics were included all 16 (100%)

2011 and 2014, including 24 and 16 townships, respect-

documents, and individual metrics included in more than

ively (Figure 1). In both surveys, >84% of households

half the documents were key times for hand washing (K,

were aware of unclean/unsafe water can lead to health

P; 100%), availability/use of soap (P; 81%), handwashing

impacts. Safe water treatment was high in both years

barriers and determinants (K, A; 44%), handling and storage

(73–75%), and water storage containers were observed

of food (P; 63%), hygiene and sanitation promotion (K, A, P;

clean

50%), solid waste management (K, A, P; 63%); and, other

high (>75%). Safe disposal of children’s feces (37–32%)

hygiene practices (K, P; 44%).

was a challenge: there were reductions in adult open
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WASH metrics summarized from included documents

K

A

P

Total number of included documents
Demographic information

–

Water

K

Water access (quantity, time, difﬁculties)
K
K

Household water storage and handling

K

Knowledge on water contamination

K

Diarrhea causes, symptoms, and treatment
Sanitation

All

3

9

4

16

1 (33%)

8 (89%)

3 (75%)

12 (75%)

3 (100%)

9 (100%)

4 (100%)

16 (100%)

A

P

2 (67%)

6 (67%)

3 (75%)

11 (69%)

P

2 (67%)

9 (100%)

3 (75%)

14 (88%)

P

3 (100%)

8 (89%)

4 (100%)

15 (94%)

3 (100%)

1 (11%)

1 (25%)

5 (31%)

A

Health effects of unsafe water

Kachin

P

A

Household perception of water quality

Rakhine

A

Water sources
Water treatment

National

A

P

K

A

P

K

A

3 (100%)

7 (78%)

2 (50%)

12 (75%)

2 (67%)

8 (89%)

4 (100%)

14 (88%)

2 (67%)

2 (22%)

2 (50%)

6 (38%)

1 (33%)

8 (89%)

3 (75%)

12 (75%)

P

3 (100%)

9 (100%)

3 (75%)

15 (94%)

Defecation practice

P

3 (100%)

9 (100%)

3 (75%)

15 (94%)

Disposal of infant feces

P

0 (0%)

7 (78%)

3 (75%)

10 (63%)

Latrine condition (materials, functionality, cleanliness)

P

3 (100%)

2 (22%)

1 (25%)

6 (38%)

Latrine maintenance and desludging
Safety using latrine

A

P

2 (67%)

3 (33%)

0 (0%)

5 (31%)

P

0 (0%)

5 (56%)

1 (25%)

6 (38%)

Determinants/barriers for defecation practice

K

A

3 (100%)

3 (33%)

0 (0%)

6 (38%)

Determinants/barriers for latrine construction

K

A

1 (33%)

3 (33%)

0 (0%)

4 (25%)

Latrine type

K

P

3 (100%)

1 (11%)

0 (0%)

4 (25%)

P

3 (100%)

9 (100%)

4 (100%)

16 (100%)

Hygiene

K

A

Bathing

A

Key times for hand washing

K

Availability/use of soap
Handwashing barriers and determinants

K

A

K

A

Solid waste management

K

A

Other hygiene practices

K

Handling and storage of food
Hygiene and sanitation promotion
Menstrual hygiene management

2 (67%)

6 (67%)

0 (0%)

8 (50%)

P

3 (100%)

9 (100%)

4 (100%)

16 (100%)

P

3 (100%)

6 (67%)

4 (100%)

13 (81%)

1 (33%)

5 (56%)

1 (25%)

7 (44%)

P

0 (0%)

7 (78%)

3 (75%)

10 (73%)

P

3 (100%)

3 (33%)

2 (50%)

8 (50%)

P

0 (0%)

3 (33%)

0 (0%)

3 (19%)

P

2 (67%)

7 (78%)

1(25%)

10 (63%)

P

3 (100%)

2 (22%)

2 (50%)

7 (44%)

defecation (69–38%), but latrine use among children

hygiene improvements over the time period 2011–2014;

declined

an

and safe disposal of child’s feces, handwashing after

hygienic practice was high (89–89%), and respondents

(88–77%).

Knowledge

of

bathing

as

handling children’s feces, and children’s use of latrines

reported increases in washing hands after defecation

remained challenges.

(69–77%) and before eating (40–47%) while reported
handwashing rates were similar after handling children’s

Rakhine state

feces (75–73%). Respondents reporting daily bathing
increased (33–58%), as did burning solid waste (36–

In Rakhine State, violence occurred in 2012 and 2016,

43%). Overall, despite low knowledge, there were

mass displacements in 2012, 2015, and 2016, and ﬂoods
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WASH metrics from related documents, national level. (Shaded bars are the per cent of responses and graphically depict trends over 2 years).

in 2015 and 2016 (Figure 2). The WASH strategies rec-

incinerators in 2015, and an update to the behavior

ommended by the Cluster evolved over time, moving

change toolkit in 2016. Along this timeframe, hygiene pro-

from emergency latrines in 2012 to semi-permanent

motion campaigns were carried out to improve WASH

latrines, MHM kits, ceramic water ﬁlter promotion, and

knowledge and practice. As can be seen, these activities

handwashing promotion at the household level in 2013–

transitioned from ‘emergency’ activities to more ‘stable’

2014, to family-shared latrines, bathing spaces at household

interventions, reﬂecting the protracted nature of the

level, and the construction of desludging plant and

situation.

Figure 2

|

Timeline of main emergency events and WASH activities in Rakhine and Kachin States (2011–2016). Note: CWF ¼ ceramic water ﬁlter, HH ¼ household, HP ¼ hygiene promotion,
MHM ¼ menstrual hygiene management, BC ¼ behavior change.
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In Kyauk Phyu in 2013 (Oxfam ), there was low
knowledge about the link between water and diarrhea

In Sittwe township, a 2014 anthropological evaluation ident-

(44%), latrine use and diarrhea (2%), handwashing after

iﬁed ethnic and religious aspects of Rakhine and Rohyinga

handling baby’s excreta (12%), and before preparing food

populations that inﬂuenced KAP around WASH (Boutry

(25%). Reported handwashing with soap after defecating

). Relevant attitudes identiﬁed for Rohyinga were people

and before eating was 69 and 76%, respectively. About

are vulnerable to spirits and evil in latrines, open defecation

75% of respondents reported safely treating drinking

by children is normal and commonly accepted, and, in more

water. Most (95%) water containers observed were covered

traditional communities, women were prohibited from using

and clean. After the construction of toilets and a mobiliz-

latrines outside the home. In both Rohyinga and Rakhine com-

ation campaign on defecation practice, 89% of children

munities, diarrhea was not considered linked to water or

and >96% of adults reported using latrines for defecation,

hygiene, instead attributed to a lack of fresh food or bad spirits.

and 89% of infant feces were safely disposed in latrines.

In Pauk Taw in 2014, 75% of Rohingya IDPs identiﬁed
water as a cause of diarrhea, and cloth ﬁltration of drinking
water was common (SI ). Open defecation was reported

Related documents (6)

practiced by 13% of adults and 25% of children. More than
70% of respondents reported washing their hands with ash

Six documents were conducted in the same area, four docu-

or soap, with about half (56%) stating the reason was to pre-

ments in 2014 among camps and villages, followed by a

vent disease. Thus, while disease knowledge was high, the

pre-/post-KAP survey in 2015 and 2016 in IDP camps

practices reported (e.g. cloth ﬁltration, ash) do not effec-

(Figure 3). Please note pre-/post-data were aggregated differ-

tively prevent transmission.

ently, preventing direct comparison.

Figure 3

|

WASH metrics from related KAP studies, Rakhine State. (Shaded bars are the per cent of answers and graphically depict trends over 2 years. Note: Ro ¼ Rohyinga camp, Ra ¼
Rakhine camp, V ¼ villages).
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All knowledge and attitudes water indicators increased

(45%–98%). In IDP camps, pad use started and remained

over time, in both Rohyinga and Rakhine areas (Figure 3),

high (91%–92%). This change in practices in villages is

except for the knowledge of needing to do something to

linked to changes in distributed items: from pads and

treat water, which started high (90–100%). Speciﬁcally,

cloth in 2015 to pads only in 2016. The most common

knowledge on three causes of diarrhea and to drink safe

practices for pad disposal were burying and disposal in

water to prevent diarrhea increased from 10–34% and 31–

latrines in 2015 and 2016. In 2016, waste bins were

79%, respectively. As diarrhea was generally not considered

placed inside latrines in some locations, although there

a waterborne disease by Rohyinga communities, the increase

was insufﬁcient data to evaluate the impact of this

suggests a relationship with WASH activities and campaigns;

intervention.

this is supported by respondents reporting the reason they

Overall, knowledge and attitudes increased across all

changed hygiene behavior was because of hygiene pro-

metrics (except water treatment, which was already high) in

motion session (>50% of IDPs in camps, 25% of villagers)

WASH. Practices also increased, but not by as high as

(DFID ). Despite this increase in knowledge, increases

percentages and not as consistently. Critical areas of

in safe water practices were not consistently observed,

improvement emerged were increase knowledge on water-

except for safe water treatment, which increased from 37 to

borne disease risks, improve safe water storage and

93% and is a reﬂection of a move from non-effective cloth ﬁl-

cleanliness, address barriers (cultural and physical) to the

tration to ceramic ﬁltration (Tromble et al. ).

risk of children’s feces, and improve waste collection systems.

KAP related to sanitation improved over time, including
knowledge of the need to use latrines to prevent diarrhea
(1–26%), the practice of safe disposal of children’s feces

KACHIN

(20–60%), and the practice of adults using latrines
(57–88%). However, the practice of children’s use of latrines

In Kachin State, violence and mass displacements occurred

decreased (100–37%). In 2015, respondents reported that

in 2011, 2012, 2013, and 2015 (Figure 2). The WASH strat-

open defecation practices were more prevalent in villages

egies recommended by the Cluster evolved over time,

than in IDP camps (DFID ). Reported reasons for not

moving from emergency latrines in 2012 to semi-permanent

using latrines were habitual practice (29%), it was during

latrines, MHM kits, and ceramic water ﬁlter promotion in

the night, or vulnerable populations (elders, children)

2013–2014, and to family-shared latrines and cash grants

could not access (DFID ). There were insufﬁcient data

for WASH operation and management in 2015–2016.

to assess the impact of moving from gender segregated to

Along this timeframe, hygiene promotion campaigns were

family-shared latrines.

carried out to improve WASH knowledge and practice. As

KAP related to handwashing improved over time, including knowledge of washing hands after defecation (60–83%),

in Rakhine, activities transitioned from ‘emergency’ activities to more ‘stable’ interventions.

before eating (42–72%), after handling children’s feces
(8–14%), and before preparing food (33–61%); that dirty

Non-related document summary (1)

hands can cause diarrhea (17–55%); that covering food is
hygienic (17–88%). Hygiene practices also increased

Results from Myitkyina and Waing Maw townships (KBC

(Figure 3). Please note unsafe disposal of waste was

) reported a low knowledge of diarrhea causes, from

practiced where there were no collection systems in

group discussions. Most people reported treating water

place (DFID b; Malteser International ), and the

at household level, although generally, they reported not

installation of bathing areas addressed the cultural need for

to cover water container properly. From group discussion

privacy for Rohyinga women (DFID a, b, ).

and direct observations, it emerged that in general,

Two surveys quantitatively investigated menstrual

people use latrines; however, open defecation was

hygiene KAP. In villages, the practice of pad use com-

reported among adults and children (12%). Children’s

pared to traditional cloths increased from 2015 to 2016

feces were safely disposed (77%), but handwashing was
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not widely practiced after handling children’s feces

KAP related to handwashing improved over time,

(35%). Despite households reporting to have soap at

including two key moments to wash hands (90–97%), hand-

home (63%), reported use for handwashing was low

washing with soap reduces diarrhea (15–48%), and to wash

(32–34%). In terms of knowledge, more than 60% of

hands after handling children’s feces (16–46%). The

people were able to name at least three key times for

reported practices of use of soap and safe food storage

handwashing. Overall, 43% of people reported using col-

started, and remained, high, at 99–97% and 88–92%,

lection points to manage solid waste, and 73% reported

respectively.

burying or disposing waste.

Overall, in Kachin, knowledge and attitudes increased
across all metrics (except water treatment, which was

Related document summary (3)

already high) in WASH. Practices also increased, but not
by as high as percentages and not as consistently. Similarly,

KAP related to water improved over time (Figure 4),

to Rakhine State, there is a need to continue education on

including knowledge to drink safe water to prevent diarrhea

waterborne disease risks, educate on safe water storage

(47–60%), practice safe water treatment (67–78%), and

and cleanliness, and address barriers (cultural and physical)

water storage (15–26%). The most common water treatment

to the risk of children’s feces.

reported was boiling, followed by cloth ﬁltration.
While knowledge to use latrines to prevent diarrhea
(14–37%) increased over time, other sanitation KAP metrics

DISCUSSION

decreased, including the reported practice of safe disposal
of children’s feces (59–39%), and children’s latrine use

Working in collaboration with the WASH Cluster members

(60–18%).

in Myanmar, 16 documents with information on KAP about

Figure 4

|

WASH metrics in related studies, Kachin State. Shaded bars are the per cent of answers and graphically depict trends over 2 years.
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WASH from 2011 to 2016 were identiﬁed. Documents were

previous literature that knowledge alone is not sufﬁcient

summarized, analyzed temporally, and compared with

to ensure changes in practice (Launiala ; Datta & Mul-

emergency events and WASH programmatic activities and

lainathan ; Kelly & Barker ). To change the

strategies. We found KAP surveys were not standardized,

behavior, multiple factors (socio-cultural, environmental,

limiting the ability to complete quantitative comparative

economic) affecting the risk perception, sense of vulner-

analysis. However, among affected populations, there were

ability, or ability of target populations must be addressed

large increases in knowledge and attitudes related to

(Launiala ). For these remaining key risky behaviors,

WASH found over time. Practices related to WASH also

it is recommended to develop strategies to address con-

increased, but not as much or as consistently, highlighting

text-speciﬁc barriers. For example, the safe disposal of

the

practice.

solid waste increased in both states after the implemen-

Increases in KAP were found to be related to programmatic

tation of collection and disposal services. In Rakhine,

activities, although vulnerable populations were sometimes

knowledge and practice was generally higher in camps

not considered adequately. Overall, we found that summar-

compared to villages, possibly reﬂecting the relatively

izing KAP surveys can document programmatic success and

higher number of projects and hygiene education activities

inform programmatic activities. We recommend standar-

in camps compared to villages.

gap

between

knowledge/attitudes

and

dized KAP surveys be conducted by responders and data

Over time, open defecation remained a common prac-

collated within the WASH Cluster to develop future

tice, particularly during the night and among children,

WASH strategies in protracted situations.

suggesting a barrier to the use of communal/shared facili-

Inconsistencies in KAP questionnaire designs, obser-

ties. Additionally, because latrine provision and associated

vation lists, data collection methods, and analysis limited

promotion campaigns from 2013 to 2016 targeted adults,

the ability to conduct the quantitative comparison between

children and those with special needs had difﬁculty using

KAP results and to relate results with speciﬁc activities.

the latrines. Our analysis highlighted a lack of attention in

For example, knowledge of water-related diseases was deter-

the surveyed time period towards vulnerable groups (e.g.

mined by asking people to (a) list one or more causes of

women, elders, people who are disabled) in the KAP sur-

diarrhea; (2) say which diseases unsafe water can cause;

veys, as few questionnaires were designed to capture

and (3) say if unsafe water can cause disease. Moreover,

disaggregated group data. Currently, the WASH Cluster is

most documents did not include raw data, and data were

promoting strategies to address the needs of vulnerable

aggregated differently across documents.

groups and applying other methodologies to complement

In both Rakhine and Kachin, large increases in knowl-

data available and overcome challenges. Of note is that,

edge and attitudes were observed over time and could be

between 2015 and 2016, KAP surveys did incorporate

related to interventions implemented by responders. In par-

additional concerns related to women, including pad dispo-

ticular, large percentage increases in knowledge were seen

sal, safety, and privacy in using toilets and bathing areas.

in knowledge of diarrhea, the link between diarrhea and

Limitations to this research include known limitations of

safe water and handwashing, the need to drink safe water,

KAP surveys as a methodology, including reliability of self-

the need to complete handwashing at critical times, and

reported data (Launiala ); difﬁculty with translations

the need to keep food hygienically. This can be attributed

(in this case from English-Burmese-Rohinyga) (DFID b,

to hygiene promotion campaigns.

); formulation and order of questions; lack of measure-

However, increases in knowledge did not always lead

ment

of

the

intensity

of

opinion

(Launiala

);

to commensurate increases in practice; while practices

enumerator rush (Mackinnon ); and/or the ability for

increased, they were not by as much or as consistently.

beneﬁciaries to feel safe speaking freely. Cluster members

Thus, with years of hygiene promotion activities, hygiene

adopted strategies to manage those limitations, including

campaigns have successfully raised knowledge, but more

the use of multiple data collection methods, crosschecking

work is needed to address barriers to adoption to increase

of questions and observations, and the employment of trained

the improvement in practices. This is consistent with

enumerators.
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interpreted as indicators of the trend more than quantitative

https://sites.google.com/view/washclustermyanmar/ and/or

values, which is the strategy used in this manuscript.

can be requested from the authors.
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