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veys (DHS) and Multiple Indicator Cluster Surveys 
(MICS). By small-to-mid-size surveys, we refer to 
population surveys representative of subdistrict, 
district, and, occasionally, multidistrict popu-
lations opposed to surveys providing national to 
regional/provincial estimates. We believe that glo-
bal health practice underestimates the value and 
efficiency of small population health surveys and 
that managers and decision-makers are too often 
forced to rely on health information from large na-
tional surveys when neither timing nor geographic 
disaggregation of data meets their needs. The reli-
ability of small population-based surveys has long 
been tested and documented, either using cluster 
sampling or stratified direct random sampling [i.e. 
Lot Quality Assurance Sampling (LQAS)] (1-3). In 
day-to-day practice in global health, however, the 
value of their data is commonly questioned or over-
looked. Donors tend to question the technical rigor 
and, thus, validity of surveys done by organizations 
other than universities or research firms, such as 
NGOs, despite the demonstrated capacity of many. 
Further, monitoring and evaluation activities have 
historically been a low priority for donors and gov-
ernments, although this trend is changing. Small 

INTRODUCTION

Providing information to local health planners, im-
plementers, and donors about the trends in health 
indicators they are trying to improve is crucial for 
evidence-based programming and appropriate 
management responses. While service statistics are 
essential for monitoring service delivery, quality, 
continuity and can provide some information on 
reach of services, population-based health surveys 
are essential to estimate population health status, 
evaluate progress over time as well as provide a range 
of socioeconomic correlates, especially in low- and 
middle-income settings where governmental HMIS 
and vital registration are not adequate. 

We compare the use of small-to-mid-size popula-
tion surveys with large national-to-regional health 
surveys, such as the Demographic and Health Sur-
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ABSTRACT

We believe that global health practice and evaluation operate with misleading assumptions about lack of 
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sion-makers to under-use this valuable information and programmatic tool and to rely on health informa-
tion from large national surveys when neither timing nor available data meet their needs. This paper uses a 
unique opportunity for comparison between a knowledge, practice, and coverage (KPC) household survey 
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these enduring suspicions. Our analysis shows that the KPC provides coverage estimates consistent with 
the RDHS estimates for the same geographic areas. We discuss cases of divergence between estimates. Appli-
cation of the Lives Saved Tool to the KPC results also yields child mortality estimates comparable with DHS- 
measured mortality. We draw three main lessons from the study and conclude with recommendations for 
challenging unfounded assumptions against the value of small household coverage surveys, which can be 
a key resource in the arsenal of local health programmers. 
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population-based surveys are consequently grossly 
underutilized by implementers and researchers. 
“At this level (district), all we have to use is health 
service data,” is the misleading maxim, which still 
dominates technical discussions in health infor-
mation, monitoring and evaluation circles. This 
practice bias about small population surveys can 
be illustrated by their absence from guiding docu-
ments on the monitoring and evaluation of health 
programmes (4).

Our objective is not to oppose small surveys to 
large national surveys, which are a basis of essen-
tial information for national and global health pro-
grammes and policy-makers, neither do we ignore 
the limitations of small surveys (see ‘Discussion’). 
We report on a unique opportunity for a real-life 
comparison opposed to computer simulation (5) 
between a knowledge, practice and coverage (KPC) 
survey and data from Rwanda DHS (RDHS) to dis-
prove the suspicions against small surveys and 
then discuss when and how small surveys should 
be considered to have a high value for health infor-
mation at multidistrict to subdistrict levels.

Population surveys and the level of  
management response

DHS and MICS (6) represent high standards for 
health data and can be used for assessing global and 
national trends in health but rarely below national 
and regional levels. They offer comparability across 
regions and countries and high confidence levels 
for difficult measures, such as mortality indicators. 
Additionally, these allow a deep and wide database 
for countless studies on health determinants and 
drivers of change in population health. Each level 
of disaggregation allowed by a national survey (re-
gional, province, or district) comes with additional 
costs, and DHS or MICS usually stops at regional 
level, with some exceptions.

In the context of health system decentralization 
and possibly localization (7), programme orienta-
tions and management decisions lie increasingly at 
the district level. Non-governmental organizations 
(NGOs), bilateral or multilateral projects can and 
often intervene at the national or policy levels but 
predominantly work with districts in implementa-
tion or technical assistance. At this level, service 
statistics are an important tool but are widely insuf-
ficient to inform district managers on population 
health status and intervention coverage, and this 
information gap cannot be bridged by reports of 
regional averages. This leads to tremendous chal-

lenges in providing monitoring signals that may 
indicate successes or need for change or improve-
ment for interventions at the district level. Projects, 
sometimes, try to attach themselves to DHS docu-
ments to report on progress on health outcomes 
but this has rarely worked in our experience due to 
timing of both surveys and survey reports as well as 
the level of data disaggregation available.

To be most useful, indicators need to be measured 
at the operational level in ways that are inexpen-
sive and adapted to specific programme needs. 
Small population surveys can be used at the subna-
tional level to capture baseline data and measure 
and report on progress specific to their project area 
(1,8,9). We have repeatedly seen district managers 
more ready to energize their staff when they are 
provided with information relevant to their level 
of decision-making. As initiatives for outreach, 
quality improvement, or innovations happen with 
timeframes based on partnership agreements and 
access to resources, small population surveys also 
allow pre-post measures on an as-needed basis.

Public health managers are too often working 
‘blindfolded’ regarding population health status: 
“We’re waiting for the results of the last National 
Health Survey for our Province but we really don’t 
know how we compare to the Province as a whole 
really. It’s difficult to set priorities and even more 
difficult to know if we’ve been successful.” (1) The 
knowledge, practice and coverage survey (KPC) was 
developed to enable programme managers and lo-
cal authorities to make decisions based on contex-
tually meaningful information.

The KPC is an example of a small population 
survey method used in estimating levels of and 
changes in many standard maternal and child 
health indicators (9). The KPC tool consists of 
seven modules aligned with technical areas (e.g. 
sick child and immunization), from which im-
plementing organizations can choose; each con-
tains a questionnaire, key indicators, tabulation 
plans, and instructions. It is implemented using 
either a cluster or stratified sample design. The 
KPC is a tool and process designed to promote lo-
cal participation in identifying health priorities, 
ownership of data at local levels, and the use of 
data for decision-making at local levels. It became 
a requirement for USAID-funded child survival 
programmes in 1991 and has since improved the 
ability of projects to identify priorities, use data to 
define objectives, and measure progress towards 
objectives (10).
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We frame our study and discussion by comparing 
KPC and DHS data as illustrations. Additionally, 
recent work using the Lives Saved Tool (LiST) has 
shown how the results of KPC surveys can be used 
for providing estimated child mortality rates and 
change in child mortality over time. (11)

Our study addresses the first obstacle to recom-
mending or implementing KPC surveys in the field: 
the never written but often-stated assumption that 
KPC data (small surveys in general) are not reliable 
and lack quality.

Background

One project, which used a KPC survey as a baseline 
and endline measure of progress, provided the first 
data elements for our study.

Kabeho Mwana was a USAID-funded child surviv-
al project implemented in six of the 30 districts 
of Rwanda (Gisagara, Kirehe, Ngoma, Nyamagabe, 
Nyamasheke, and Nyaruguru), covering approxi-
mately one-fifth of the population. It was imple-
mented by a consortium of three NGOs led by 
Concern Worldwide Inc., in partnership with the 
International Rescue Committee and World Relief. 
The primary intervention was to train and equip 
community health workers (CHWs) to provide 
treatment of diarrhoea, malaria, and pneumonia 
in the community, known as integrated com-
munity case management (iCCM). These CHWs, 
called binômes, are an unsalaried cadre under the 
MOH’s Community Health Desk. Supervision was 
provided by a Community Health-in-Charge at 
the government health facilities in the catchment 
area with support from Kabeho Mwana staff. Ka-
beho Mwana was the lead initiative supporting 
CCM in the six districts and a significant contrib-
utor to national scale-up (12).

Kabeho Mwana conducted a KPC survey in June 
and July 2011 to measure changes in key project 
indicators since the baseline in 2007. The question-
naire was based on the 2006 Rapid Core Assess-
ment Tool on Child Health, which has questions 
and indicators closely aligned to the DHS (13).

The 2010 Rwanda DHS was implemented by the 
National Institute of Statistics of Rwanda in col-
laboration with the Ministry of Health (MOH) 
and support from ICF Macro with USAID funding 
to produce national and regional estimates. The 
fieldwork was conducted from September 2010 to 
March 2011 (14). Ta
bl
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MATERIALS AND METHODS

We compared indicator estimates from the 2010 
RDHS and 2011 KPC surveys. Table 1 summarizes 
the characteristics of the two surveys, which oc-
curred less than a year apart. Although the DHS 
was designed primarily to produce national and re-
gional estimates, the 2010 RDHS enumeration ar-
eas were stratified at the district level. This allowed 
matching geographic areas between the two sur-
veys and yielded enough power for RDHS estimates 
for the six districts supported by Kabeho Mwana.

Method of the KPC survey

Sampling: A stratified sample design was used, with 
a sample-size of at least 100 for all of the key pro-
gramme indicators, allowing for calculation of the 
point estimates with a 95% confidence interval of 
no more than ±10%, depending on the indicator. 
A secondary objective of the sampling strategy was 
to evaluate variation between districts and identify 
any significantly low-performing districts using 
LQAS.  For this purpose, a minimum sample-size 
of 19 per district was required. A total of 20 villages 
per district were selected for a sample-size of 120 
households with living children below 2 years and 
395 children under 5 years, who were ill in the two 
weeks prior to the survey. 

Twenty villages per district were first selected with 
probability-proportional-to-size using lists of all 
villages in the six districts, along with their popu-
lation-size obtained from the National Institute of 
Statistics. Chiefs of the selected villages were then 
contacted to obtain a complete listing of all house-
holds. From that list, a single household was se-
lected as a starting point, using a random number 
between one and the total number of households 
in the village. 

To get enough power for analysis of key indicators, 
data-collection teams carried out parallel sampling 
(15) of the following two groups:  

Mothers of a child aged 0-23 month(s), who •	
were asked questions on maternal health and 
health promotion measures, such as breast-
feeding, bednet usage, and vaccinations

Mothers of a child aged 0-59 month(s), who •	
had been sick with any of three conditions of 
interest in the last two weeks. 

Interviewers first visited the household selected at 
random. Here, they looked for eligible participants; 
if none was found, they continued to the next clos-

est household. Only one of each type of interview 
was conducted in a household but information on 
multiple conditions could be collected for each sick 
child. If more than one child was found to meet 
the criteria in the household, a coin was flipped to 
choose which would be used for data collection. Af-
ter completing the questionnaire in a household, 
the team proceeded to the nearest household to 
complete the remaining quota of interviews. Inter-
views were conducted in one to four households 
per village, depending on the number of condi-
tions of interest found in each household. A more 
detailed description of the survey methodology, 
tools, and sampling frame is available as an annex 
to the Kabeho Mwana final evaluation report and 
upon request. Information was collected on a total 
of 120 children aged 0-23 month(s) and 395 chil-
dren aged 0-59 month(s), who had been sick in the 
last two weeks.

Implementation: The survey received approval from 
the Rwanda National Ethics Committee prior to be-
ginning of data collection.

Ten data-collection teams were formed, with one 
project staff member and one representative from 
the Ministry of Health. At least one member of 
each data-collection team had prior experience on 
administering surveys. On average, it took a total 
of two days for five teams to visit the 20 selected 
villages in each district. Team members worked 
outside of their usual area of responsibility to mini-
mize conflicts of interest.

Leaders of the survey team received a two-day train-
ing on the indicators, survey principles, the rights 
of participants, the importance of obtaining written 
informed consent, and data-collection instruments 
and procedures before team formation. Team lead-
ers, supervisors, and enumerators all participated in 
a three-and-a-half-day training, including detailed 
instructions on sampling, interviewing techniques, 
and practice with and field testing of the question-
naire and sampling methods. 

There was one supervisor for every two data-
collection teams, allowing them to visit selected 
villages regularly to verify adherence to the sam-
pling protocol and observe data-collection. They 
were required to observe at least one interview per 
team per day and verify every data-collection form 
prior to the team’s departure from the area. 

Data-entry, cleaning, and analysis: Data-entry was 
done using a Microsoft Access database. The data 
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were double-entered and checked for consistency. 
A number of validity checks were run as the first 
step in the analysis, with inconsistent answers 
verified using the paper forms. To the village level, 
the sample was self-weighting. During analysis, 
weights applied to account for the chance of a giv-
en household within the village being selected as 
the number of households per village varied con-
siderably. When information about more than one 
of the three conditions of interest was collected in 
a village, weights were adjusted so that all cases of 
the condition in the village added up to one. All 
weighting was applied during the analysis, using 
the STATA survey functions.(16)

Method of the RDHS

Consistent with the standard DHS methodology, 
the 2010 RDHS used a stratified cluster-sampling 
strategy (17). The 2010 RDHS used the prepara-
tory frame for the Rwanda General Population and 
Housing Census provided by the National Institute 
of Statistics of Rwanda. This sampling frame is a 
complete list of natural villages covering the entire 
country. From this, 492 villages were selected and 
stratified by district, after which a complete listing 
of all households in each village was made. From 
this list, 26 households per village were randomly 
selected. The sets of questionnaire used were adapt-
ed from the DHS standard questionnaire.

The coverage indicators for the project area were 
obtained from RDHS data available from the Meas-
ure DHS website (http://www.measuredhs.com/
Data), using recode documentation and processed 
using STATA (version 11) (16). Standard weights 
were applied.

Lives Saved Tool Modelling Method

Lives Saved Tool (LiST) is a cohort model of child 
survival from 0 to 59 month(s) of age that provides 
estimates of child mortality based on the standard 
child health indicators. It can also provide esti-
mated child mortality rates at the intervention- or 
district-level, based on data from intervention area 
through surveys (i.e. KPC), which are not powered 
to provide direct mortality estimates. Version 4.48 
of the LiST, updated in July 2012, was used for 
modelling. The software and Rwanda trend file 
were downloaded from the Johns Hopkins Insti-
tute for International Programs web site (18). The 
development of LiST, its structure, and assumptions 
are described elsewhere (19). It has been previously 
validated against Demographic and Health Surveys 
(DHS) (11).

Data used for modelling in LiST: The Kabeho Mwana 
KPC survey collected population coverage data on 
14 LiST interventions, nine of which had significant 
increases over the life of the project. When child 
health indicators included in LiST were not avail-
able for the project area or there was no significant 
change according to the KPC survey, correspond-
ing national indicators for rural areas from the 
RDHS were used in the model. LiST estimates the 
value of nine other indicators from available data 
(e.g. LiST estimates coverage for syphilis screening 
from antenatal coverage). Data from two phases of 
the KPC, at project baseline and endline, were used. 
The KPC and RDHS data used for LiST modelling 
are summarized in Table 2. 

The effect-sizes used for all interventions were 
those already included in LiST by the Child Health 
Epidemiology Reference Group (20). The model 
was built on the LiST trend file for Rwanda (18). 
The trend file includes the national cause of death 
profile, population structure, and fertility data from 
2008. The background health status was adjusted 
to indicate the population as both vitamin A- and 
zinc-deficient and, per Rwanda’s national policy, 
this indicates that intermittent preventive treat-
ment for malaria in pregnancy (IPTp) is not being 
implemented. 

The LiST model was run using under-five, infant, 
and neonatal mortality rates re-analyzed from the 
2007-2008 Rwanda DHS for the Kabeho Mwana 
project area only (as described above). 

Comparison of small (KPC) and large (DHS) 
population-based survey data

The sets of Kabeho Mwana KPC questionnaire were 
designed to collect a limited set of indicators relat-
ing to child health (Table 3). For each of these in-
dicators, equivalents were sought in the RDHS data 
for the same six districts. Table 3 compares the in-
dicators and explains why several indicators were 
excluded from the analysis. In a few instances, the 
questions were simply not asked in RDHS 2010; 
in others, the definitions or screening questions 
used could not be reconciled. At the end, 15 out of 
19 indicators collected in the KPC were matched 
with equivalent data from RDHS 2010. We used a 
2-tailed t-test of the difference between means of 
KPC and RDHS estimates with alpha=0.05 to de-
termine whether the results were significantly dif-
ferent.

Comparing mortality estimates as predicted 
by LiST and as measured by DHS

With coverage inputs from RDHS and the project’s 
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baseline and endline KPC surveys as described 
above, LiST produced an estimate of the under-five 
mortality rate for comparison to that measured in 
the project area by the RDHS for the same period. 

RESULTS

Comparison of endline coverage estimates

The KPC and RDHS surveys produced comparable 
estimates for 10 out of 15 indicators: treatment-
seeking for ARI, use of ORS, tetanus coverage 
in pregnancy, adequate birth spacing, exclusive 
breastfeeding, early initiation of breastfeeding, 
DPT3 coverage, measles vaccine coverage, vitamin 
A supplementation coverage, and bednet coverage 
(Table 4). Figure 1 shows the relationships between 
the means and the confidence intervals for those 
indicators found to be consistent. 

For five indicators—treatment-seeking for fever, 
feeding during diarrhoea, liquids during diar-
rhoea, point-of-use water treatment, and skilled 
delivery attendance—the two surveys produced 

significantly different results. The scale and trend 
of these differences is shown in Figure 2. These 
differences may reflect methodological incon-
sistency or actual differences in the population 
means. The latter interpretation is supported by 
the fact that the KPC data were collected three to 
nine months after the DHS; the last year of the Ka-
beho Mwana Project was a period of national and 
project-level acceleration in implementation, and 
all five KPC indicators provided higher estimates 
than the DHS. 

Comparison of mortality estimates 

The mortality rate estimated by LiST is nearly 
identical to the mortality rate measured by the 
re-analyzed RDHS (Table 5). When area-specific 
baseline mortality data of the project were used 
from the re-analyzed RDHS to model-estimated 
mortality, based on changes in KPC data, LiST 
estimated 2011 under-five mortality to be 83 
per 1,000 livebirths. The 2011 RDHS-measured 
under-five mortality was 83 per 1,000 live-
births.

Table 2. Data modelled in LiST

Outcome indicator Baseline % Endline % Source

Skilled birth attendance** 39.0 90.7 KPC

Postnatal visit 13.0 58.0 KPC

Handwashing 2.0 18.6 KPC

Point-of-use water treatment 31.0 64.7 KPC

Vitamin A supplementation 66.0 85.8 KPC

DPT3 coverage 81.0 97.0 KPC

Zinc for diarrhoea treatment 5.0 22.0 KPC

Treatment for malaria 20.0 43.0 KPC

Antibiotics for pneumonia 12.7 63.0 KPC

Antenatal care 23.5 34.7 DHS

Tetanus toxoid vaccination 30.6 33.7 DHS

Iron folate 90+ 40.7 73.1 DHS

Exclusive breastfeeding [0-5 month(s)]† 87.1* 84.9 DHS

Piped water 0.9 1.4 DHS

Improved latrine 40.2* 71.9 DHS

ITN-use 31.9* 69.6 DHS

Measles vaccination 90.2 94.8 DHS

Polio (3rd dose) 89.1 93.3 DHS

BCG 95.0 99.1 DHS

Treatment for diarrhoea (ORT) 28.8 34.9 DHS

*Interpolated from 2005 value; **SBA cannot exceed facility delivery in LiST. Due to high rate of facility-
based delivery in Rwanda, it is assumed that SBA and facility-based delivery are nearly the same; †Exclu-
sive breastfeeding data are from national DHS; no subnational or rural data are available



Langston AC et al.Neglected value of small population-based surveys

Volume 33 | Number 1 | March 2015 129

Ta
bl

e 
3.

 C
om

pa
ri

so
n

 o
f i

n
di

ca
to

r 
de

fi
n

it
io

n
s 

in
 R

D
H

S 
an

d 
K

PC

N
am

e
In

di
ca

to
r 

de
fi

n
it

io
n

D
if

fe
re

n
ce

 b
et

w
ee

n
 K

PC
 a

n
d 

R
D

H
S 

in
 t

h
e 

w
ay

 t
h

e 
qu

es
-

ti
on

s 
w

er
e 

as
ke

d
Sa

m
pl

in
g 

di
ff

er
en

ce

Tr
ea

tm
en

t 
fo

r 
m

al
ar

ia
 

or
 fe

ve
r

%
 o

f c
h

ild
re

n
 a

ge
d 

be
lo

w
 5

 y
ea

rs
 w

it
h

 a
 fe

br
ile

 e
pi

so
de

 d
ur

-
in

g 
th

e 
la

st
 t

w
o 

w
ee

ks
, w

h
o 

w
er

e 
tr

ea
te

d 
w

it
h

 a
n

 e
ff

ec
ti

ve
 

an
ti

m
al

ar
ia

l d
ru

g 
w

it
h

in
 2

4 
h

ou
rs

 a
ft

er
 th

e 
fe

ve
r b

eg
an

R
D

Ts
 h

av
e 

be
en

 in
st

it
ut

ed
, e

lim
in

at
in

g 
pr

es
um

pt
iv

e 
tr

ea
t-

m
en

t;
 c

om
pa

ri
so

n
 o

f t
h

e 
in

di
ca

to
rs

 d
ur

in
g 

th
e 

tr
an

si
ti

on
 

pe
ri

od
 im

po
ss

ib
le

[1
]

Tr
ea

tm
en

t-
se

ek
in

g 
fo

r 
fe

ve
r*

%
 c

h
ild

re
n

 a
ge

d 
be

lo
w

 5
 y

ea
rs

 w
it

h
 f

ev
er

 i
n

 t
h

e 
pa

st
 2

 
w

ee
ks

, 
w

h
o 

w
er

e 
ta

ke
n

 t
o 

an
 a

pp
ro

pr
ia

te
ly

-t
ra

in
ed

 c
ar

e 
pr

ov
id

er

Tr
ea

tm
en

t f
or

 fe
ve

r 
an

d 
A

R
I s

ym
pt

om
s 

w
er

e 
as

ke
d 

si
m

ul
-

ta
n

eo
us

ly
 in

 t
h

e 
D

H
S 

w
h

ile
, i

n
 t

h
e 

K
PC

 t
re

at
m

en
t,

 w
er

e 
as

ke
d 

se
pa

ra
te

ly
 fo

r 
ea

ch
 c

on
di

ti
on

[1
]

A
R

I a
n

ti
bi

ot
ic

  
tr

ea
tm

en
t*

%
 c

h
ild

re
n

 a
ge

d 
be

lo
w

 5
 y

ea
rs

 w
it

h
 c

ou
gh

 a
n

d 
re

sp
ir

a-
to

ry
 d

if
fi

cu
lt

y 
or

 ra
pi

d 
br

ea
th

in
g 

in
 th

e 
pa

st
 2

 w
ee

ks
, w

h
o 

w
er

e 
tr

ea
te

d 
w

it
h

 a
n

ti
bi

ot
ic

s

Tr
ea

tm
en

t f
or

 fe
ve

r 
an

d 
A

R
I s

ym
pt

om
s 

w
er

e 
as

ke
d 

si
m

ul
-

ta
n

eo
us

ly
 in

 t
h

e 
D

H
S 

w
h

ile
, i

n
 t

h
e 

K
PC

 t
re

at
m

en
t,

 w
er

e 
as

ke
d 

se
pa

ra
te

ly
 fo

r 
ea

ch
 c

on
di

ti
on

[1
]

Li
qu

id
s 

du
ri

n
g 

 
di

ar
rh

oe
al

 e
pi

so
de

*
%

 c
h

ild
re

n
 a

ge
d 

be
lo

w
 5

 y
ea

rs
 w

it
h

 d
ia

rr
h

oe
a 

w
h

os
e 

ca
r-

eg
iv

er
s 

of
fe

re
d 

m
or

e 
liq

ui
d 

th
an

 u
su

al
 t

o 
th

e 
ch

ild
Si

ck
 c

h
ild

-f
ee

di
n

g 
qu

es
ti

on
s w

er
e 

as
ke

d 
at

 th
e 

be
gi

n
n

in
g 

of
 

th
e 

in
te

rv
ie

w
 b

ef
or

e 
as

ki
n

g 
th

e 
sp

ec
ifi

cs
 o

f t
h

e 
co

n
di

ti
on

[1
]

Fe
ed

in
g 

du
ri

n
g 

di
ar

-
rh

oe
a*

%
 c

h
ild

re
n

 a
ge

d 
be

lo
w

 5
 y

ea
rs

 w
it

h
 d

ia
rr

h
oe

a 
w

h
os

e 
ca

r-
eg

iv
er

s 
of

fe
re

d 
th

e 
sa

m
e 

or
 m

or
e 

fo
od

 t
h

an
 u

su
al

 t
o 

th
e 

ch
ild

Si
ck

 c
h

ild
-f

ee
di

n
g 

qu
es

ti
on

s 
w

er
e 

as
ke

d 
at

 t
h

e 
be

gi
n

n
in

g 
of

 t
h

e 
in

te
rv

ie
w

 b
ef

or
e 

as
ki

n
g 

th
e 

sp
ec

if
ic

s 
of

 t
h

e 
co

n
di

-
ti

on

[1
]

O
R

T-
us

e*
%

 c
h

ild
re

n
 a

ge
d 

be
lo

w
 5

 y
ea

rs
 w

it
h

 d
ia

rr
h

oe
a 

in
 t

h
e 

pa
st

 
2 

w
ee

ks
, w

h
o 

re
ce

iv
ed

 o
ra

l r
eh

yd
ra

ti
on

 th
er

ap
y 

or
 re

co
m

-
m

en
de

d 
h

om
e 

so
lu

ti
on

[1
]

Zi
n

c-
us

e
%

 c
h

ild
re

n
 a

ge
d 

be
lo

w
 5

 y
ea

rs
 w

it
h

 d
ia

rr
h

oe
a 

in
 t

h
e 

pa
st

 
2 

w
ee

ks
, w

h
o 

re
ce

iv
ed

 z
in

c 
tr

ea
tm

en
t

N
ot

 a
sk

ed
 in

 t
h

e 
D

H
S

Te
ta

n
us

 t
ox

oi
d

  
co

ve
ra

ge
*

%
 o

f m
ot

h
er

s 
w

it
h

 c
h

ild
re

n
 a

ge
d 

0-
23

 m
on

th
(s

), 
w

h
o 

re
-

ce
iv

ed
 a

t 
le

as
t 

2 
te

ta
n

us
 t

ox
oi

d 
va

cc
in

es
 b

ef
or

e 
th

e 
bi

rt
h

 
of

 t
h

ei
r 

yo
un

ge
st

 c
h

ild

Sk
ill

ed
 d

el
iv

er
y 

 
as

si
st

an
ce

*
%

 o
f l

as
t-

bo
rn

 li
vi

n
g 

ch
ild

re
n

 a
ge

d 
0-

23
 m

on
th

(s
) 

w
h

os
e 

bi
rt

h
s 

w
er

e 
at

te
n

de
d 

by
 s

ki
lle

d 
pe

rs
on

n
el

[2
]

Po
st

n
at

al
  

ch
ec

k-
up

%
 o

f l
as

t-
bo

rn
 c

h
ild

re
n

 a
ge

d 
0-

23
 m

on
th

(s
), 

w
h

o 
re

ce
iv

ed
 

a 
po

st
n

at
al

 v
is

it
 f

ro
m

 a
n

 a
pp

ro
pr

ia
te

ly
-t

ra
in

ed
 h

ea
lt

h
 

w
or

ke
r 

w
it

h
in

 3
 d

ay
s 

af
te

r 
bi

rt
h

D
H

S 
on

ly
 a

sk
ed

 a
bo

ut
 p

os
tn

at
al

 c
h

ec
k 

fo
r n

on
-f

ac
ili

ty
 d

e-
liv

er
ie

s;
 K

PC
 d

id
 n

ot
 d

is
ti

n
gu

is
h

 b
et

w
ee

n
 c

h
ec

k 
fo

r 
ch

ild
 

or
 fo

r 
m

ot
h

er

[3
]

C
on

td
.



Langston AC et al.Neglected value of small population-based surveys

JHPN130

Ta
bl

e 
3.

—
C

on
td

.

N
am

e
In

di
ca

to
r 

de
fi

n
it

io
n

D
if

fe
re

n
ce

 b
et

w
ee

n
 K

PC
 a

n
d 

R
D

H
S 

in
 t

h
e 

w
ay

 t
h

e 
qu

es
-

ti
on

s 
w

er
e 

as
ke

d
Sa

m
pl

in
g 

di
ff

er
en

ce

Bi
rt

h
 s

pa
ci

n
g*

%
 o

f 
la

st
-b

or
n

 c
h

ild
re

n
 a

ge
d 

0-
23

 m
on

th
(s

), 
w

h
o 

w
er

e 
bo

rn
 a

t l
ea

st
 2

4 
m

on
th

s 
af

te
r 

th
e 

pr
ev

io
us

 s
ur

vi
vi

n
g 

ch
ild

Ex
cl

us
iv

e 
 

br
ea

st
fe

ed
in

g*
%

 o
f 

ch
ild

re
n

 a
ge

d 
0-

5 
m

on
th

(s
), 

w
h

o 
w

er
e 

ex
cl

us
iv

el
y 

br
ea

st
fe

d 
du

ri
n

g 
th

e 
la

st
 2

4 
h

ou
rs

K
PC

 a
sk

ed
 o

n
ly

 if
 c

h
ild

 w
as

 t
ak

in
g 

an
y 

ot
h

er
 f

lu
id

s 
or

 a
n

y 
fo

od
s. 

D
H

S 
as

ke
d 

ab
ou

t a
 li

st
 o

f s
pe

ci
fic

 fo
od

s a
n

d 
be

ve
ra

ge
s

Ea
rl

y 
in

it
ia

ti
on

 o
f 

br
ea

st
fe

ed
in

g*
%

 o
f 

m
ot

h
er

s 
of

 c
h

ild
re

n
 a

ge
d 

0-
23

 m
on

th
(s

), 
w

h
o 

in
it

i-
at

ed
 b

re
as

tf
ee

di
n

g 
w

it
h

in
 1

 h
ou

r 
of

 t
h

e 
la

st
 b

ir
th

D
PT

3 
co

ve
ra

ge
*

%
 o

f 
ch

ild
re

n
 a

ge
d 

12
-2

3 
m

on
th

s,
 w

h
o 

h
ad

 r
ec

ei
ve

d 
a 

D
PT

3 
va

cc
in

at
io

n
 p

ri
or

 t
o 

th
e 

su
rv

ey
 a

s 
do

cu
m

en
te

d 
on

 
th

e 
va

cc
in

at
io

n
 c

ar
d

[3
]

M
ea

sl
es

 v
ac

ci
n

at
io

n
 

co
ve

ra
ge

*
%

 o
f 

ch
ild

re
n

 a
ge

d 
12

-2
3 

m
on

th
s,

 w
h

o 
re

ce
iv

ed
 a

 m
ea

-
sl

es
 v

ac
ci

n
at

io
n

[3
]

V
it

am
in

 A
 c

ov
er

ag
e*

%
 o

f c
h

ild
re

n
 a

ge
d 

6-
23

 m
on

th
s,

 w
h

o 
re

ce
iv

ed
 h

ig
h

-d
os

e 
vi

ta
m

in
 A

 s
up

pl
em

en
ta

ti
on

 w
it

h
in

 t
h

e 
la

st
 s

ix
 m

on
th

s
[3

]

Be
dn

et
 c

ov
er

ag
e*

%
 c

h
ild

re
n

 a
ge

d 
0-

23
 m

on
th

(s
), 

w
h

o 
sl

ep
t u

n
de

r a
 tr

ea
te

d
 

be
dn

et
 t

h
e 

pr
ev

io
us

 n
ig

h
t 

as
 r

ep
or

te
d 

by
 t

h
e 

ca
re

gi
ve

rs
[3

]

H
an

dw
as

h
in

g
%

 o
f 

ch
ild

re
n

 a
ge

d 
0-

23
 m

on
th

(s
), 

w
h

os
e 

ca
re

gi
ve

rs
 c

an
 

ci
te

 a
 d

es
ig

n
at

ed
 s

it
e 

fo
r 

h
an

dw
as

h
in

g,
 s

h
ow

 s
oa

p 
at

 th
at

 
si

te
, a

n
d 

w
h

o 
w

as
h

 th
ei

r h
an

ds
 a

ft
er

 u
si

n
g 

th
e 

to
ile

t o
n

 a
t 

le
as

t 
on

e 
ot

h
er

 k
ey

 o
cc

as
io

n

K
PC

 a
sk

ed
 fo

r 
h

an
dw

as
h

in
g 

pl
ac

e,
 d

id
 n

ot
 r

eq
ui

re
 w

at
er

, 
D

H
S 

di
d 

n
ot

 a
sk

 a
bo

ut
 b

eh
av

io
ur

[4
]

Po
in

t-
of

-u
se

 (P
O

U
) 

w
at

er
 t

re
at

m
en

t*
%

 o
f 

h
ou

se
h

ol
ds

 o
f 

ch
ild

re
n

 a
ge

d 
0-

23
 m

on
th

(s
) 

th
at

 
tr

ea
t 

w
at

er
 e

ff
ec

ti
ve

ly
 (c

h
lo

ri
n

e,
 b

oi
lin

g,
 o

r 
fi

lt
er

in
g)

[5
]

*I
n

cl
ud

ed
 in

 a
n

al
ys

is
[1

] K
PC

 t
ar

ge
te

d 
h

ou
se

h
ol

ds
 w

it
h

 c
h

ild
re

n
 w

h
o 

h
ad

 b
ee

n
 il

l i
n

 t
h

e 
la

st
 2

 w
ee

ks
[2

] K
PC

 a
sk

ed
 a

bo
ut

 t
h

e 
ch

ild
, D

H
S 

as
ke

d 
ab

ou
t 

th
e 

de
liv

er
y

[3
] D

H
S 

in
cl

ud
ed

 a
ll 

ch
ild

re
n

 in
 a

 h
ou

se
h

ol
d,

 K
PC

 in
cl

ud
ed

 o
n

ly
 o

n
e 

ra
n

do
m

ly
 s

el
ec

te
d

[4
] D

H
S 

sa
m

pl
ed

 a
ll 

h
ou

se
h

ol
ds

, K
PC

 o
n

ly
 s

am
pl

ed
 h

ou
se

h
ol

ds
 w

it
h

 c
h

ild
re

n
 a

ge
d 

be
lo

w
 2

4 
m

on
th

s
[5

] D
H

S 
sa

m
pl

ed
 a

ll 
h

ou
se

h
ol

ds
, K

PC
 o

n
ly

 s
am

pl
ed

 h
ou

se
h

ol
ds

 w
it

h
 a

 c
h

ild
 a

ge
d 

be
lo

w
 2

4 
m

on
th

s



Langston AC et al.Neglected value of small population-based surveys

Volume 33 | Number 1 | March 2015 131

Ta
bl

e 
4.

 C
om

pa
ri

so
n

 o
f c

ov
er

ag
e 

es
ti

m
at

es
 fr

om
 t

h
e 

K
PC

 a
n

d 
R

D
H

S 
fo

r 
th

e 
K

ab
eh

o 
M

w
an

a 
Pr

oj
ec

t 
ar

ea

O
ut

co
m

e 
in

di
ca

to
r

R
D

H
S 

20
10

K
PC

 2
01

1
Si

gn
if

ic
an

t 
di

ff
er

en
ce

(p
<0

.0
5)

N
o.

M
ea

n
%

95
%

 C
I

N
o.

M
ea

n
%

95
%

 C
I

Tr
ea

tm
en

t-
se

ek
in

g 
fo

r 
fe

ve
r

33
7

48
.7

(4
3.

1-
54

.3
)

22
6

74
.6

(6
8.

0-
81

.3
)

ye
s

Tr
ea

tm
en

t-
se

ek
in

g 
fo

r 
A

R
I

86
57

.9
(4

5.
6-

70
.1

)
11

5
62

.7
(5

1.
3-

74
.0

)
n

o

Fe
ed

in
g 

du
ri

n
g 

di
ar

rh
oe

al
 e

pi
so

de
 

31
2

28
.7

(2
3.

0-
34

.4
)

16
7

54
.6

(4
5.

7-
63

.6
)

ye
s

Li
qu

id
s 

du
ri

n
g 

di
ar

rh
oe

al
 e

pi
so

de
 

31
2

25
.9

(2
0.

2-
31

.5
)

16
7

56
.9

(4
8.

0-
65

.8
)

ye
s

U
se

 o
f O

R
T

31
2

36
.6

(3
0.

7-
42

.4
)

16
7

32
.8

(2
4.

5-
41

.2
)

n
o

TT
2 

co
ve

ra
ge

70
1

32
.9

(2
8.

5-
37

.3
)

12
0

40
.5

(3
1.

1-
49

.9
)

n
o

Sk
ill

ed
 d

el
iv

er
y 

at
te

n
da

n
ce

72
9

78
.7

(7
5.

2-
82

.4
)

12
0

90
.7

(8
5.

4-
96

.0
)

ye
s

Bi
rt

h
 s

pa
ci

n
g 

51
7

84
.6

(8
1.

8-
87

.5
)

77
91

.0
(8

4.
4-

97
.6

)
n

o

Ex
cl

us
iv

e 
br

ea
st

fe
ed

in
g 

16
9

89
.2

(8
3.

7-
94

.7
)

35
76

.4
(6

1.
0-

91
.8

)
n

o

Ea
rl

y 
in

it
ia

ti
on

 o
f b

re
as

tf
ee

di
n

g
70

1
66

.3
(6

2.
3-

70
.2

)
12

0
70

.9
(6

2.
2-

79
.6

)
n

o

D
PT

3 
co

ve
ra

ge
 (o

n
 h

ea
lt

h
 c

ar
d)

1,
61

6
81

.4
(7

8.
5-

83
.4

)
53

81
.4

(7
0.

2-
92

.6
)

n
o

M
ea

sl
es

 v
ac

ci
n

e 
co

ve
ra

ge
33

5
93

.6
(9

0.
9-

96
.3

)
62

96
.8

(9
2.

0-
10

1.
6)

n
o

V
it

am
in

 A
 c

ov
er

ag
e

52
3

77
.1

(7
2.

9-
81

.4
)

85
85

.8
(7

7.
9-

93
.6

)
n

o

Be
dn

et
 c

ov
er

ag
e 

69
8

70
.5

(6
6.

9-
73

.8
)

12
0

73
.0

(6
4.

3-
81

.7
)

n
o

Po
in

t-
of

-u
se

 (P
O

U
) w

at
er

 t
re

at
m

en
t

2,
49

1
39

.9
(3

6.
8-

43
.0

)
12

0
64

.7
(5

5.
6-

73
.7

)
ye

s

Th
e 

n
um

be
r o

f o
bs

er
va

ti
on

s 
sh

ow
n

 h
er

e 
fo

r c
om

pa
ri

so
n

 is
 th

e 
un

w
ei

gh
te

d 
sa

m
pl

e-
si

ze
 fo

r t
h

e 
K

PC
 a

n
d 

th
e 

w
ei

gh
te

d 
sa

m
pl

e-
si

ze
 fo

r t
h

e 
R

D
H

S 
(D

H
S 

w
ei

gh
t-

in
g 

pr
od

uc
es

 a
n

 a
dj

us
te

d 
fi

gu
re

 v
er

y 
cl

os
e 

to
 t

h
e 

ac
tu

al
 s

am
pl

e-
si

ze
)



Langston AC et al.Neglected value of small population-based surveys

JHPN132

Fi
gu

re
 1

. C
om

p
ar

is
on

 o
f 

ov
er

la
p

p
in

g 
K

PC
 a

n
d

 R
D

H
S 

in
d

ic
at

or
s

11
0%

10
0% 90

%

80
%

70
%

60
%

50
%

40
%

30
%

20
%

D
H

S
K

PC
D

H
S

K
PC

D
H

S
K

PC
D

H
S

K
PC

D
H

S
K

PC
D

H
S

K
PC

D
H

S
K

PC
D

H
S

K
PC

D
H

S
K

PC
D

H
S

K
PC

ARI treatment-seeking

ARI treatment-seeking

Diarrhoea-ORT

Diarrhoea-ORT

TT2 coverage

TT2 coverage

Birth spacing

Birth spacing

Exclusive breastfeeding

Exclusive breastfeeding

Early breastfeeding

Early breastfeeding

DPT3 coverage

DPT3 coverage

Measles

Measles

Vit A 

Vit A 

Bednet coverage

Bednet coverage



Langston AC et al.Neglected value of small population-based surveys

Volume 33 | Number 1 | March 2015 133

Figure 2. Comparison of divergent KPC and RDHS indicators
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Table 5. Comparison of mortality estimates from the RDHS and the LiST model for Kabeho Mwana 
districts

Year
Under-five mortality rate (per 1,000 livebirths)

LiST RDHS re-analysis model Mortality measured by RDHS re-analysis

2007 110 110

2011 83 83

DISCUSSION

We draw three main lessons from this study and 
our experience. These are described below.

Lesson 1: The reliability of local estimates 
provided through small population-based 
scientific surveys, like the KPC, is demon-
strated again

Our findings strongly support the comparability of 
the KPC survey with the DHS, with 10 out of 15 
key coverage indicators having estimates compara-
ble to the RDHS. The consistency of the results of 
the LiST model when the KPC results are entered 
further validates the KPC methodology and cor-
roborates previous findings that local surveys can 
be used in estimating mortality and lives saved as a 
result of public health interventions (10,20,21). 

We have also identified cases of lack of congruence 
between KPC and RDHS measures. For 5 out of 15 
indicators, we found significant differences between 
the KPC and the RDHS. We identified three possible 
reasons for these differences (only one related to the 
sampling approach): (i) the results may reflect actual 
changes in coverage in the three-to nine-month in-
terval between the two surveys; (ii) it is possible that 
the KPC (because it did not rely on cluster sampling) 
might be more accurate, especially for the disease-
specific indicators; and (iii) the role of the KPC data-
collectors in relation to the project as interviewers 
who were the project and MOH staff could also have 
resulted in biases both of expectation and of social 
desirability. Whatever the cause is, it is impossible 
to say which of the two surveys more accurately re-
flects the true population averages. Their proximity 
bolsters the validity of both methodologies. 
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Lesson 2: Survey work remains challenging 
and requires attention to quality, regardless 
of the scale of the exercise

Some of the wrong assumptions about small pop-
ulation-based surveys come from a lack of distinc-
tion between ‘rapid’ knowledge surveys carried out 
ad-hoc without respect for appropriate sampling 
and research guidelines and scientific surveys, such 
as the KPC. We have specifically and only discussed 
the value of small population-based surveys follow-
ing proper statistical sampling rules and respecting 
standards for the quality of collection, processing, 
and analysis of data. While implementation of the 
KPC took less time and produced results more rap-
idly than the more ambitious RDHS, it was far from 
‘rapid’ or careless in its design and supervision.

The demonstrated validity of this particular KPC 
survey does not eliminate all concerns about the 
quality of surveys done without the rigorous cen-
tral control and technical oversight, which char-
acterizes the DHS (6). Rather, our study indicates 
that, with proper caution, respect for appropriate 
standards, and supervision (1,9), the risk can be 
mitigated. 

Practitioners often forget that non-sampling errors 
are equally treated or are more frequent and criti-
cal than sampling errors in affecting the validity of 
survey estimates. The non-sampling errors which 
may have biased the estimates for some of the 
KPC indicators could be addressed by contracting 
with research firms, survey groups, or universities, 
rather than the implementing staff. However, this 
approach could have downsides in the lost oppor-
tunity to build capacity of staff and MOH and own-
ership of the data. In the case of Kabeho Mwana, 
however, training of data-collectors seems to have 
averted theoretical risk of a survey or response bias. 
Whatever approach is selected, it will be needed to 
balance available resources and costs against the re-
al-world needs of managers and decision-makers. 

Lesson 3: Cost needs to be considered in line 
with the appropriateness of the survey to the 
management questions

The KPC survey used in this study costs approxi-
mately US$ 25,400 to cover six districts in three 
regions and was representative of the entire esti-
mated target population of 1.8 million. This is con-
sistent with previous estimates that a one-district 
or one-area KPC survey will cost from US$ 15,000 
to 25,000 in most countries (1). In contrast, a DHS 
survey costs upward of the quarter of a million dol-
lars for obviously very different benefits. 

These broad comparisons are, however, difficult giv-
en that KPCs can be tailored to specific programme 
questions and targeted health indicators while the 
DHS provides breadth and depth of information to 
a wide national and global audience. 

The real question is what information is acquired at 
what level. Sometimes, efforts are made to provide 
lower-level disaggregation of estimates for DHS sur-
veys but this has very substantial cost implications. 
From a district management perspective, specific 
efforts to improve community health will require 
action on timeframes unrelated to national data-
collection efforts.

The value of the KPC is ultimately rooted in its 
potential for providing local information to local 
actors, below regional levels, within a specific time-
frame, which may not fit that of a national survey, 
even if it were to go to the expense of providing dis-
trict estimates. In the context of the district system 
strengthening, shared national ownership, and de-
centralization, these are not marginal issues. 

Reliability of KPC data

The KPC is demonstrated, in a real-world example, 
as a reliable tool to obtain subregional point esti-
mates of health coverage and trends comparable to 
those obtained using the DHS methodology. It is 
a powerful tool for evidence-based programming, 
and, in a global context of increased demand for 
decentralization, accountability, and local owner-
ship, local, national and global health practitioners 
should challenge their assumptions and consider 
why it remains underused. The following are the 
assumptions:

Concerns for quality of the data are legitimate •	
but we provide one more among many exam-
ples of appropriate and cost-effective use of the 
method to produce reliable coverage indicators 
at the population level. Moving the discussion 
from rejection of small surveys towards efforts 
to strengthen their more systematic use when 
appropriate and the continued promotion of 
best practices to ensure quality, would be a ma-
jor step forward.

There has not been, to our knowledge, a sound •	
study for the cost of these surveys, and the 
cost-benefit of informing local district man-
agers in progress towards population-based 
targets across a full range of primary care serv-
ices. Neither is there evidence, however, for the 
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frequent jump to the misled conclusion that 
“population surveys are too expensive.” We 
would argue that the costs we report on would 
be reasonable for a large number of nation-
ally- or internationally-funded programmes at 
the district level—the devil is in moving from 
assumptions to specifics. District managers 
strongly value this basis of information when 
it is provided to them (22,23). 

We stayed clear of contrasting population-•	
based survey data with routine services data. 
The assumptions that population surveys are 
expensive or unreliable combine with the need 
to provide information to decision-maker to 
make a case for investing in and relying on 
routine health information systems. Absent 
from this argument are the facts that: invest-
ing has a cost in time and funds, information 
systems have their own quality and reliability 
issues, and, last but not the least, provide sub-
stantially different information, most notably, 
entirely missing those who do not access serv-
ices due to poverty or other forms of exclu-
sion. Our objective is not to oppose those two 
sources of information but to stress that each 
source has its value added and that the balance 
of value-to-cost for small population-based 
surveys is underestimated due to assumptions 
that are not based on evidence.

Conclusions

Small population-based surveys, such as KPC, 
should be used more readily by subnational pro-
grammes to meet their specific needs. The validity 
and reliability and reasonable cost of small popula-
tion-based surveys beg for their more frequent use 
to produce, at minimum, regular pre-post data to 
the managers of decentralized health systems and 
local project interventions. 

ACKNOWLEDGEMENTS

We would like to thank the international NGOs 
Concern Worldwide, the International Rescue 
Committee, and World Relief and their staff who 
implemented the Kabeho Mwana Project, particu-
larly Rose Luz, Project Director and all the project 
staff in Rwanda, who completed the endline sur-
vey. Jennifer Weiss of Concern Worldwide, Justine 
Landegger, and Paul Amendola of the International 
Rescue Committee, and Melanie Morrow and Me-
lene Kabadege of World Relief provided indispen-
sable support for the project and the survey and 
reviewed this manuscript. 

We would like to thank colleagues at ICF Inter-
national for their contributions, including Clara 
Burgert who provided recoded district data for the 
Rwanda DHS; Alex Izmukhambetov who did the 
mortality-related calculations and Tom Pullum 
who provided guidance on the statistical analysis. 
We would also like to acknowledge the invaluable 
contributions of Jim Ricca and Bill Weiss for their 
thorough review and comments on this manu-
script, Laban Tsuma for his guidance, and Natasha 
Wad for her help with preparation and formatting 
of tables and citations. 

Conflict of interest: Authors declare no competing 
interests.

REFERENCES

 Davis R, Luna J, Rodrigues-Lainz A, Sarriot E. The rap-1. 
id household survey: how to obtain reliable data on 
health at the local level. Oakland, CA: Public Health 
Institute, 2009. 164 p. (http://www.mchipngo.net/
lib/components/documents/MandE/PHI_Rapid-
Health.pdf, accessed on 5 March 2014).

 Bennett S, Woods T, Liyanage WM, Smith DL. A sim-2. 
plified general method for cluster-sample surveys of 
health in developing countries. World Health Stat Q 
1991;44:98-106. 

 Frerichs RR. Simple analytic procedures for rapid 3. 
microcomputer-assisted cluster surveys in develop-
ing countries. Public Health Rep 1989;104:24-35. 

 Frankel N, Gage A. M&E fundamentals: a self-guided 4. 
minicourse. Chapel Hill, NC: MEASURE Evaluation, 
2007. 78 p. (Report no. MS-07-20). 

 Bennett S, Radalowicz A, Vella V, Tomkins A. A com-5. 
puter simulation of household sampling schemes 
for health surveys in developing countries. Int J Epi-
demiol 1994;23:1282-91. 

 Hancioglu A, Arnold F. Measuring coverage in 6. 
MNCH: tracking progress in health for women and 
children using DHS and MICS household surveys. 
PLoS Med 2013;10:e1001391. doi: 10.1371/journal.
pmed.1001391. 

 Dalgish SL, Poulsen MN, Winch PJ. Localization of 7. 
health systems in low- and middle-income countries in 
response to long-term increases in energy prices. Global 
Health 2013;9:56. doi: 10.1186/1744-8603-9-56.

 Ricca J, Kureshy N, LeBan K, Prosnitz D, Ryan L. 8. 
Community-based intervention packages facilitated 
by NGOs demonstrate plausible evidence for child 
mortality impact. Health Policy Plan 2014;29:204-16. 

 CSTS. KPC 2000+: knowledge, practices and cover-9. 
age survey—tools and field guide. Calverton, MD: 
Child Survival Technical Support Project, 2000. 



Langston AC et al.Neglected value of small population-based surveys

JHPN136

(http://mchipngo.net/lib/components/docu-
ments/KPC/FieldGuide_Sept03.pdf, accessed on 
10 November 2014).

 Sarriot E, Winch P, Weiss WM, Wagman J. Method-10. 
ology and Sampling Issues For KPC Surveys. Balti-
more, MD: Johns Hopkins University, School of 
Public Health, Department of International Health, 
1999. 72 p.

 Ricca J, Prosnitz D, Perry H, Edward A, Morrow M, 11. 
Ernst P et al. Comparing estimates of child mortality 
reduction modelled in LiST with pregnancy history 
survey data for a community-based NGO project 
in Mozambique. BMC Public Health 2011;11(Suppl 
3):S35. 

 Langston A, Weiss J, Landegger J, Pullum T, Morrow 12. 
M, Kabadege M et al. Plausible role for CHW peer 
support groups in increasing care-seeking in an in-
tegrated community case management project in 
Rwanda: a mixed methods evaluation. Glob Health 
Sci Pract 2014;2:342-54. 

 13. ICF International. Demographic and health surveys 
methodology. Questionnaires: household, woman’s, 
and man’s. Calverton, MD: ICF International, 2011. 
113 p. (MEASURE DHS Phase III). 

 14. Rwanda. Rwanda Demographic and Health Survey 
2010: final report. Kigali: National Institute of Statis-
tics of Rwanda, Ministry of Finance and Economic 
Planning, 2012. 574 p. 

 CORE Group. Protocol for parallel sampling: us-15. 
ing lot quality assurance sampling to collect rapid 
CATCH information. Washington, DC: CORE 
Group, 2008. 12 p. 

 STATE Statistical Software: release 11. StataCorp. 16. 
College Station, TX: StataCorp LP, 1996-2015. 

 ICF International. Demographic and Health Surveys 17. 
Methodology. Sampling and household listing man-
ual. Calverton, MD: ICF International, 2012. 109 p. 

 Johns Hopkins Bloomberg School of Public Health. 18. 
Institute for International Programs: The Lives Saved 
Tool (LiST). Baltimore, MD: Johns Hopkins Univer-
sity, School of Public Health, Department of Interna-
tional Health, 2012. (http://www.jhsph.edu/depart-
ments/international-health/centers-and-institutes/
institute-for-international-programs/list/,    accessed 
on 3 June 2014).

 Fox MJ, Martorell R, van den Broek N, Walker N. 19. 
Assumptions and methods in the Lives Saved Tool 
(LiST). BMC Public Health 2011;11(Suppl 3):I1. doi: 
10.1186/1471-2458-11-S3-I1. 

 Walker N, Fischer-Walker C, Bryce J, Bahl R, Cousens 20. 
S; CHERG Review Groups on Intervention Effects. 
Standards for CHERG reviews of intervention ef-
fects on child survival. Int J Epidemiol 2010;39(Suppl 
1):i21-i31. 

 Hazel E, Gilroy K, Friberg I, Black R, Bryce J, Jones G. 21. 
Comparing modelled to measured mortality reduc-
tions: applying the Lives Saved Tool to evaluation 
data from the Accelerated Child Survival Programme 
in West Africa. Int J Epidemiol 2010;38(Suppl 1):i32-9.

 22. Sarriot E, Ricca J, Ryan L, Basnet J, Arscott-Mills S. 
Measuring sustainability as a programming tool for 
health sector investments: report from a pilot sus-
tainability assessment in five Nepalese health dis-
tricts. Int J Health Plan Manage 2008;24:326-50. 

 Sarriot EG, Swedberg EA, Ricca JG. Pro-sustainability 23. 
choices and child deaths averted: from project ex-
perience to investment strategy. Health Policy Plan 
2011;26:187-98.


