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Summary  

INTRODUCTION: Non-government and civil society organizations spend substantial time and 

resources collecting data in order to design and monitor their health interventions. The costs 

vary depending on the objectives, design, methods, sample size, local context and work 

required to plan and perform data collection. Depending on the number of questions or 

objectives, interviews can be long, making it difficult to engage respondents throughout the 

whole process. In addition, the accuracy of the indicator estimates in NGO-led surveys is often 

insufficient for project design and monitoring purposes, due to relatively small sample sizes and 

the inherent high variability of the indicators of interest, which can lead to ineffective program 

design and poor measurement of outcomes. 

However, estimates of numerous health and social indicators in many countries already 

exist in publically available datasets, such as the Demographic and Health Surveys (DHS, 

supported by USAID) and the Multiple Indicator Cluster Surveys (MICS, supported by UNICEF). 

DHS and MICS provide standardized data collected using rigorous methods, well-trained 

enumerators, and large sample sizes. Among the challenges of using publically available data 

like DHS and MICS to assess baseline conditions is that they are often designed to be 

representative at the national, regional and provincial level, but rarely are the data 

representative of lower levels, such as district and village where non-governmental 

organizations (NGOs) are often working. In addition, DHS and MICS are collected every three to 

ten years so there may be a ten-year gap between when the DHS/MICS data were collected, 

and the baseline conditions that the NGO wants characterized. 

Despite the challenges, using publically available data to complement or replace NGOs’ 

primary data collection for project baseline measures and project monitoring would save 

valuable resources, reducing the burden on the NGO staff and on respondents. Note that we 

would not consider publically available data suitable for endline evaluations because the NGO 

work will have tried to facilitate change from those baseline conditions. 

 



 

HYPOTHESES: We hypothesize that publically available data can provide estimates of baseline 

conditions similar to those reported in NGO baseline reports when matched as closely as 

possible for location, year, and season of data collection. Further we hypothesize that the 

impact of differences in year, geographical level, and season varies across health indicators.  

This study respects current research ethics standards and it was approved by the Health 

Research Ethics Board of the Université de Montréal (CERSES-19-030-D). 

Four parts to the report: Part 1 presents results of the analyses comparing data from two 

sources: NGO baseline indicators compared to estimates calculated using DHS or MICS. Part 2 

presents results of analyses comparing DHS data from different years and geographical levels 

from a single source. These analyses allowed us to work with a much larger sample size and to 

compare data from DHS in one year or geographical level vs DHS in a different year or 

geographical level. Part 3 involves a simulation which quantifies the impact of sampling error 

when isolated from other sources of error. Part 4 of this report presents two case studies 

performed in Vietnam and Nepal comparing data from one NGO baseline report for each 

country with estimates calculated using MICS (Vietnam) and DHS (Nepal). 

PART 1. ANALYSIS OF NGO VS DHS/MICS: The objective of these analyses was to compare the 

indicator estimates from NGO baseline reports to indicator estimates calculated using publically 

available data (DHS or MICS). A sample of 46 NGO baseline reports from MNCH projects carried 

out in 23 low- or middle-income countries were compiled. From the reports, we extracted: 

country name, NGO name, date of beginning and end of data collection, population of study 

and inclusion and exclusion criteria, indicator name, sample size (total and used for each 

indicator), location of data collection, and the indicator estimate. Location data (e.g., region, 

province, district, or/and village name) was used to code the location by geographical level, 

where first level represents the smallest geographical division in a country, such as village, 

town, locality, traditional authority; the second level represents district or district council (a 

division larger than a village but smaller than the third level); the third level represents 

province, state, department, county or district (if it refers to a division equivalent to province or 

state); the fourth level represents region; and the fifth level represents country level data. 



 

DHS (from twenty countries) and MICS (for surveys from three countries: Vietnam, Laos, 

and South Sudan) indicator estimates were matched with the estimates from the NGO surveys, 

matching geographic level as closely as possible. In total there were 139 indicators, grouped 

into 41 subgroups, matched between NGO reports and DHS/MICS. Six of the indicators were 

derived from numerical variables (e.g., Number of children under 5 years in the house, mean) 

and 133 were derived from binary variables (e.g., Stunting, %). A total of 2,174 pairs of 

DHS/MICS-NGO indicators were retained for our analyses. The difference (and absolute 

difference) between the pairs were calculated, as was the difference between geographical 

level, the difference between year of data collection, and whether the data were collected in 

the same season or not. The difference between some key estimates is summarized in the 

following table, which shows that most indicators had pairs of estimates that were different by 

20% or more, and most had less than one-third of the pairs of estimates within 5%. 

 Proportion of indicator pairs with absolute difference 

Subgroup within 5% within 10% within 15% within 20% 

Child anthropometry     

Stunting (%) 38 66 83 93 
Underweight (%) 31 55 74 81 

Child diet     
Ate 4+ food groups (%) 24 47 73 90 
Exclusive breastfeeding: 0-6m (%) 15 32 43 52 
Initiation of breastfeeding within 1 hour of 
birth (%) 36 50 64 75 

Child health     
Diarrhea in the last two weeks (%) 32 55 68 71 

Household characteristics and wealth     
HH has electricity (%) 60 70 85 95 
Head of HH is male (%) 56 79 88 92 
HH has a car (%) 91 98 100 100 

Maternal characteristics/health     
Woman able to read (%) 12 62 75 87 
Birth at a health facility/assisted by skilled 
birth attendant (%) 18 37 53 70 
Woman received ANC (%) 24 44 58 75 

WASH     
HH has improved drinking water (%) 35 52 67 82 
HH has improved sanitation (%) 12 34 45 54 

 

In order to better understand how geographical level and year differences might explain 

the DHS/MICS-NGO differences, we used ANOVA to partition the variance due to indicator, 



 

geographic level difference and year difference. Overall, approximately 15 to 20% of the 

variance was due to indicator, less than 5% was due to geographic level and year difference, 

and most of the variance was simply random and not explained by the model. 

PART 2. ANALYSIS OF DHS VS DHS: We compared DHS data across multiple years or multiple 

regions, to examine the sources of variation in differences in the estimates due to sampling 

error, year of data collection or geographical level, but not in methods (since the DHS methods 

are largely consistent across surveys). DHS data from the seven countries were used: 

Bangladesh, Ethiopia, Kenya, Malawi, Pakistan, Tanzania, and Zambia, and the same indicators 

as were used in DHS/MICS vs NGO were retained. DHS indicators from different cycles and 

geographical levels were matched using different combinations mimicking the actual 

DHS/MICS-NGO scenarios: indicators from the same level but different years (Scenario 1), 

indicators from the same year but different levels (Scenario 2), and indicators from different 

years and levels (Scenario 3). The data from the most recent cycle included was also the data 

from the lower geographical levels (to mimic the NGO data), and the data from the older cycle 

was also the data from the higher geographical level (to mimic the DHS data).  The absolute 

difference between the two DHS estimates is summarized in the following table. 

  Absolute difference between estimates 

Variable  Mean SD Median Max 

Year difference      

0-2.5 year  9.4 10.2 6.1 93.3 

3.0-5.0 years  8.7 9.7 5.5 84.1 

5.5-6 years  13.0 14.1 8.6 97.6 

Geographical level difference      

0  9.6 11.4 5.7 97.4 

1  9.8 10.8 6.3 95.6 

2+  11.2 12.3 7.2 97.6 

 

PART 3. SAMPLING ERROR SIMULATION: We simulated a situation where the only source of 

imprecision of the indicator’s measures would be from sampling error. The simulation samples 

from a "true" prevalence (p) of 1%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and 99%.  

We assumed an n of 500, which was the approximate sample size of both DHS and NGO 

samples in our data set. We then generated a “Baseline Estimate 1” by drawing randomly from 

a binomial distribution with mean n*p and variance np(1-p). A “Baseline estimate 2” was 



 

generated in the same way, and the difference between the first and second estimate was 

calculated. We ran 1,000 iterations to estimate the distribution of the differences. The 

differences between simulated Baseline estimates 1 and 2 were much smaller than the 

differences between DHS/MICS – NGO, or DHS-DHS. 

COMPARISON OF RESULTS FROM PARTS 1, 2 AND 3: A boxplot of the absolute differences 

between the two estimates (Part 1: DHS/MICS – NGO; Part 2: DHS – DHS; Part 3: Simulated 

estimate 1 – Simulated estimate 2) is shown below. The DHS/MICS – NGO difference is largest 

when the indicator being estimated is between 35 and 65%, and smaller at the extremes. The 

DHS – DHS differences are very similar to the DHS/MICS – NGO differences, suggesting that it is 

NOT methodological differences that are responsible for the DHS/MICS – NGO differences 

(since DHS’s methods are largely consistent across years and countries and the results are still 

similar to DHS/MICS – NGO differences). The DHS – DHS differences are probably only in small 

part due to random sampling, as the simulation indicates that sampling error contributes only a 

small amount to the difference in the estimates. 

 

DISCUSSION: Our interest in carrying out this research was with the hope that if successful, that 

is if DHS/MICS and NGO estimates were similar, then NGOs could forego baseline data 

collection and use as a substitute DHS or MICS estimates, or estimates from some other 

publically available dataset, saving the NGO time and money, and reducing respondent burden.  



 

While we cannot give a blanket recommendation that DHS and MICS could always replace NGO 

baseline surveys, there are at least some situations where DHS/MICS could be used to the 

NGO’s advantage:  

• When the estimate is expected to be less than 15% or above 85%;  

• When the indicator of interest is one of the few with consistent similarity between 

DHS/MICS and NGO estimates;  

• When the NGO has tolerance for estimates of low or unknown accuracy and does not 

need estimates for all 100+ indicators. 

We had hypothesized that publically available data can provide estimates of baseline 

conditions similar to those reported in NGO baseline reports when matched as closely as 

possible for location, year, and season of data collection and that the impact of differences in 

year, geographical level, and season varies across health indicators. We found that as year 

difference increased, the mean difference between estimates slightly increased, and estimates 

derived data from lower geographical levels (such as village or district from NGO and province 

for DHS/MICS) contributed to a higher mean absolute difference between estimates. Whether 

the seasons of data collection were matched or were different did not make a measurable 

difference to the similarity between estimates. In general, larger sample sizes were obtained at 

higher geographical levels and the larger the sample size from NGO or DHS/MICS, the smaller 

the mean absolute difference between estimates. Various graphs and statistical models were 

constructed and examined to try to understand how the differences between estimates varied 

with differences in year, geographic level, and season. There were no models that provided 

consistent, coherent explanations of the role of these effects in the difference of estimates. 

The partition of variance analyses showed that DHS/MICS and NGO estimates differed, 

for the most part, in unpredictable ways, and different geographical levels and years difference 

explained only a small part of the variation, which indicates that variability between estimates 

was mostly due to random noise or other factors not captured in the models.  



 

We hypothesize that large differences between estimates from NGO baseline reports 

and publically available data might be due to three main reasons: (i) they are not measuring the 

same underlying true value; (ii) they are not measuring the indicator in the same way; or (iii) 

the NGO or DHS/MICS teams are measuring the indicator with high technical error of 

measurement.  

i) It is possible that NGOs’ estimates are of different populations (DHS/MICS are nationally 

representative, whereas NGOs often try to target more marginalized villages); resulting 

in NGO estimates appearing worse off than the DHS/MICS estimates. However, by 

comparing indicators related to household wealth, we observed that the mean 

differences for these indicators were smaller than most indicators. Still, users of 

DHS/MICS data would need to keep in mind the possibility of different levels of wealth 

between their target population and DHS/MICS populations.  

ii) Different methods employed while sampling, collecting, processing and analyzing data 

might also have contributed to the high differences between DHS/MICS and NGO 

estimates. Many of the NGO baseline reports did not provide details of sampling or 

analytical methods used, so we were not sure how to match analyses with DHS/MICS 

survey data.  

iii) Several indicators related to maternal and child health included in this study have not 

been validated and some have been shown to have low validity, such as maternal report 

of skilled birth attendance. Low accuracy in reporting can result in bias in unpredictable 

direction and dimension, resulting in large differences between estimates.  

Whatever the cause of the large differences between estimates was, it was not possible 

to know which of the data sources (DHS/MICS or NGO) provided the most accurate estimation 

of the true prevalence in the NGOs target population. Furthermore, while we have been 

comparing DHS/MICS and NGO point estimates, the indicators are measured with error and a 

typical 95% confidence interval for both DHS/MICS and for NGO estimates would be +/- 5% to 

10%.  



 

Much of the analyses in this report document the differences between NGO and 

DHS/MICS estimates and the lack of identifiable patterns in those differences. However, 

depending on the objectives, publically available data can be useful in some cases to 

complement or replace baseline studies and to obtain estimates of important indicators. The 

case studies from Nepal and Vietnam presented in Part 4 of this report had many indicators 

where the DHS/MICS and NGO estimates were similar. 

Large population-based health surveys can also be a valuable source of data to 

understand complex relationships, such as poverty and health, and when planning 

interventions, since they provide highly standardized data across different countries and 

regions. Using secondary data can also be interesting in situations of budget or mobility 

restraint, such as during the COVID-19 pandemic with limited data collection opportunities. 

However, when using DHS/MICS data, the user must keep in mind the differences between 

DHS/MICS estimates and NGO estimates highlighted in this report. 

CONCLUSION: Our first hypothesis was that publically available data can provide estimates of 

baseline conditions similar to those reported in NGO baseline reports when matched as closely 

as possible for location, year, and season of data collection. Our answer to this, in brief, is that 

publically available data can be used, if the NGO is tolerant of imprecise estimates.  

Our second hypothesis was that the impact of differences in year, geographical level, 

and season varies across health indicators. Our answer to this is yes (except for season), but the 

variation due to year, geographic level and health indicator is only a small part of the total 

variation, and even after accounting for those sources of variation there will still be differences 

between the estimates from the two data sources. 

While an NGO may use the evidence presented here to justify forgoing their own 

baseline survey, they should keep in mind that DHS and MICS provide estimates for only some 

of the indicators of interest to the NGO. On average, we estimated 18 of the NGO’s indicators 

using DHS/MICS, but NGOs were often reporting 100+ estimates, which may justify their 

carrying out of a full baseline survey. Furthermore, being in the field can provide valuable 

insights for project design and implementation.  
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Introduction 

About 295,000 women died during or following pregnancy in 2017 (1), and in 2018, 1 in 26 

children died before reaching the age five (2). The majority of maternal, newborn and children 

deaths took place in low- and middle-income countries, and most could have been prevented 

with existing interventions, widely used in high-income countries, such as providing adequate 

nutrition, safe water, immunization and appropriate health care when needed (1–3). 

In 2015, the United Nations adopted the Sustainable Development Goals (SDGs) that 

promote healthy lives for all children (2). Among its goals is to end preventable deaths of 

newborns and children under five years by the year 2030 (2). Although maternal and child 

mortality have declined continually over recent decades, the lack of reliable maternal and child 

health data presents a challenge, especially in less-developed countries with weak state 

institutions and irregular or insufficient health system reporting (4). 

National and international non-government and civil society organizations spend 

substantial time and resources collecting their own data in order to advocate and implement 

interventions in local and marginalized contexts (5). The costs can vary depending on the 

objectives, design, methods, sample size, local context, and work required to plan and perform 

data collection (5). Depending on the number of questions or objectives, interviews can be 

long, making it difficult to engage respondents throughout the whole process. In addition, the 

accuracy of the indicator estimates in NGO-led surveys is often insufficient for project design 

and monitoring purposes, due to relatively small sample sizes and the inherent high variability 

of the indicators of interest (6), which can lead to ineffective program design and poor 

measurement of outcomes. 

However, estimates of numerous health and social indicators in many countries already 

exist in publically available datasets, such as the Demographic and Health Surveys (DHS) and 

the Multiple Indicator Cluster Surveys (MICS). DHS and MICS provide standardized data 

collected using rigorous methods, well-trained researchers, and large sample sizes. Among the 

challenges of using publically available data like DHS and MICS to assess baseline conditions is 

that they are often designed to be representative at the national, regional and provincial level, 
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but rarely are the data representative of lower levels, such as district and village, where non-

governmental organizations (NGOs) are working, and probably exclude homeless, 

institutionalized and nomadic populations (7). In addition, DHS and MICS are collected every 

three to ten years so there may be a ten-year gap between when the DHS/MICS data were 

collected, and the baseline conditions that the NGO wants characterized. 

Despite the challenges, using publically available data to complement or replace NGOs’ 

primary data collection for project baseline measures and project monitoring would save 

valuable resources, reducing the burden not only on the data collectors, but also on the 

respondents, particularly women. In addition, conducting new surveys for which information 

already exists or can be revealed by analysing previously unexamined data raises ethical 

concerns because of the needless demand it places on respondents. We therefore propose to 

test the feasibility and validity of using existing publically available data to replace or 

complement NGO baseline surveys. We would not consider publically available data suitable for 

endline evaluations because the NGO work will have tried to facilitate change from those 

baseline conditions. 

Publically available data 

The Demographic and Health Surveys (DHS) program supported by the USAID (8), and the 

Multiple Indicator Cluster Surveys (MICS) supported by the UNICEF (9) are household surveys 

that produce estimates related to maternal, child, and newborn health in low- and middle-

income countries. Datasets from DHS (https://dhsprogram.com) and MICS 

(https://mics.unicef.org/) are available on request and for free. Among the topics covered by 

the DHS and MICS programs are maternal and child health, education, child nutrition, 

immunization and survival, and household characteristics and wealth. MICS is today the major 

source of data on the indicators related to the Millennium Development Goals (8). 

The DHS and the MICS are population-based health surveys that provide high-standard 

data for over 90 countries. They are conducted every three to ten years, and although some 

indicators’ descriptions might have been modified and improved over time, caution is taken to 

ensure that data are comparable across countries, regions and years (8–10). DHS and MICS also 
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collaborate closely to ensure data from both sources are, as much as possible, comparable (10). 

The questionnaires from DHS and MICS are adapted to attend specific country needs and the 

surveys are conducted by well-trained interviewers; teams have access to several tools and 

guidelines for quality assurance during the whole survey process (8,9). For instance, data entry 

and review are done simultaneously with fieldwork, so when systematic errors are observed, 

measures to improve data quality can be undertaken (10). DHS and MICS are based on large 

sample sizes and employ a stratified cluster-sampling strategy to ensure representativeness at 

the national, regional and sometimes provincial levels (8,9). Such surveys are important sources 

of equity data since indicators can be stratified by different population characteristics, such as 

sex, age, level of education, household wealth, and rural or urban area (11). However, 

household surveys are not developed for reporting on district or lower levels — where NGOs 

often work — because it would require very large sample sizes, increasing the costs of data 

collection (11). In DHS, for some countries, data can be stratified at lower levels, like district or 

village, but data are not always representative at these levels.  

A trend toward open data has led to many databases now being archived in publically 

available repositories such as Dataverse (12). Our analysis, however, is restricted to DHS and 

MICS data. 

Hypotheses  

We hypothesize that publically available data can provide estimates of baseline conditions 

similar to those reported in NGO baseline reports when matched as closely as possible for 

location, year, and season of data collection. Further we hypothesize that the impact of 

differences in year, geographical level, and season varies across health indicators. For example, 

stunting prevalence is rapidly decreasing in some countries so concordance may be expected 

only if estimates are from the same or adjacent years. Conversely, the prevalence of overweight 

is increasing slowly, so high concordance may be expected even from estimates derived five 

years apart. 
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This study respects current research ethics standards and it was approved by the Health 

Research Ethics Board of the Université de Montréal (CERSES-19-030-D). 

How this report is organized 

This report is organized in four parts. Part 1 presents results of the analyses comparing data 

from two sources: NGO baseline indicators compared to estimates calculated using DHS or 

MICS. Part 2 presents analyses comparing DHS data from different years and geographical 

levels from a single source. These analyses allowed us to work with a much larger sample size 

and to compare data from DHS in one year or geographical level vs DHS in a different year or 

geographical level. Part 3 presents the results from simulations where the indicators were 

measured with sampling error only.  Part 4 of this report presents two case studies performed 

in Nepal and Vietnam comparing data from one NGO baseline report for each country with 

estimates calculated using DHS (Nepal) and MICS (Vietnam). 
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Part 1. Analysis of NGO vs DHS/MICS 

The objective of these analyses was to compare the indicator’ estimates from NGO baseline 

reports to indicators calculated using publically available data (DHS or MICS). 

1.1. Methods 

Data from NGO baseline reports  

A sample of NGO baseline reports was collected through a combination of internet search and 

personal contacts with Canadian and Vietnamese NGOs. We only included baseline reports 

since we did not consider publically available data suitable for endline evaluations because the 

NGO work will have tried to facilitate change from those baseline conditions. The criteria for 

the selection of the baseline reports were: 

i) a medium to large scale household survey (n>100) which used valid methods and 

representative sampling to generate point estimates of maternal, newborn and child 

health indicators; 

ii) carried out between 2005 and 2019; and 

iii) carried out in a low- or middle-income country. 

We retained 46 baseline reports from NGOs working on maternal, newborn and child 

health, covering 23 countries (see Table 1). From the reports, we extracted: country name, 

NGO name, date of beginning and end of data collection, population of study and inclusion and 

exclusion criteria, indicator name, sample size (total and used for each indicator), and the 

indicator estimate as means for quantitative indicators such as “number of ANC visits during 

last pregnancy”, or percent for binary indicators such as “at least four ANC visits during last 

pregnancy”.  

We also retained the location of data collection (e.g., region, province, district, or/and 

village name) and geographical level (e.g., first, second, third, fourth or fifth). The first level 

represents the smallest geographical division in a country, such as village, town, locality, 
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traditional authority; the second level represents district or district council (a division larger 

than a village but smaller than the third level); the third level represents province, state, 

department, county or district (if it refers to a division equivalent to province or state); the 

fourth level represents region; and the fifth level represents country level data. Assigning the 

location and geographical level to the data extracted from the NGO report was not always 

straight forward. Some reports presented data from several small villages combined, and in this 

case, we considered the combined data from the villages as a higher geographical level of 

district or province, but NGO data were not necessarily representative of the higher level. For 

example, in the baseline report from Bangladesh from the NGO Alive&Thrive, indicators were 

presented for the intervention, control, and intervention and control groups combined. In total, 

data were collected from 20 upazilas from five divisions across Bangladesh. For this report, we 

extracted the indicators for the control and intervention groups combined and considered as a 

third level data (province, division, or equivalent). 

Since the way the indicators were assessed or calculated was not always the same 

across all NGOs’ surveys, we also collected information about any particularity regarding the 

methods employed in the baseline reports. For example, the indicator “Ate 4+ food groups” 

was sometimes based on slightly different food groups, so we would take notes on how foods 

were grouped to later replicate as closely as possible the estimates using publically available 

data. If no specification were provided in the baseline report, we calculated the indicator as 

done by the DHS or MICS. 

Data from DHS and MICS surveys 

Two sources of publically available data were used to match indicators presented in the NGOs’ 

baseline reports: DHS and MICS. DHS data were used in most cases, and MICS data were used 

for surveys from Vietnam, Laos, and South Sudan (see Table 1). We used the most recent 

DHS/MICS survey cycle that were carried out prior to the NGO baseline survey. In total data 

from 28 surveys from DHS/MICS were collected, with some of the surveys matching with more 

than one NGO survey. 
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Indicators from DHS/MICS were calculated following the methods recommended by 

DHS/MICS accounting for weighting and sample selection (13), and as much as possible the 

same methods employed by the NGO report. For instance, if the NGO baseline survey included 

women of reproductive age and their children aged 0-24 months living in the district of 

Homoine in Mozambique, we extracted the same sample from the publically available dataset. 

In the absence of representative data from the same geographical level, we used DHS/MICS 

data from the next level up in the geopolitical hierarchy to match the lower level from the NGO. 

For instance, if data from the district of Homoine were not available in the DHS, we used data 

from the province of Inhambane (one level up). Table 1 also presents the levels included in our 

analysis from the NGO and DHS/MICS data. 

Indicators retained for analysis 

Indicators from the NGO baseline reports were matched with the same indicator from 

DHS/MICS when available and were excluded if there was no match in the DHS/MICS datasets. 

In total there were 139 indicators from eight main groups (child anthropometry, child diet, child 

health, household characteristics, household wealth, maternal characteristics, maternal health, 

and WASH). Six of the indicators were derived from numerical variables (e.g., Number of 

children under 5 years in the house, mean) and 133 were derived from binary variables (e.g., 

Stunting, %). A total of 2,174 pairs of DHS/MICS-NGO indicators were retained for our analyses. 

See Table S1 in the Appendix 1 for an example of how the data were matched for the indicator 

“Woman received at least 3 antenatal care (ANC) visits during last pregnancy (%)”. 

After collating the data, we grouped similar indicators into 41 subgroups (see Table 2). 

We considered indicators to be similar when they had similar definitions/concepts (such as 

indicators estimating the stunting prevalence in different age groups), and used graphical 

assessment to refine the grouping (by using scatterplots of the difference of estimates by year 

difference and geographical level difference). After assessing the indicators graphically, only 

two groups were modified. The indicator “Diarrhea in the last two weeks: 0-5m” was kept 

separated of the same indicator for other age groups since the differences of estimates were 

closer to zero for this age group than the others (see Graph 4). The indicator “Household has a 
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car” was also separated from the subgroup “HH has agricultural land/bike/phone” since the 

prevalence of the households that have a car was much smaller than the other indicators. 
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Table 1. NGOs’ baseline report and matched data from DHS/MICS. 

  NGO   DHS/MICS 

Country Source Year 
Sample 
size 

Geographical location Level*   Source Year 
Sample 
size 

Geographical location Level* 

Bangladesh A&T 2010 4,400 
Divisions of Dhaka, Chittagong, 
Rajshahi, Khulna, Barisal, and Sylhet 

3rd   DHS 2007 4,923 
Divisions of Dhaka, Chittagong, 
Rajshahi, Khulna, Barisal, and Sylhet 

3rd 

Bangladesh PLAN (BORN) 2016 900 

Upazilas of Pirgachha, Pirganj, 
Mithapukur, Kaunia and Gangachara 
(rural area only) and district of 
Rangpur 

1st, 2nd  DHS 2014 265 Division of Rangpur (rural area only) 3rd 

Bangladesh NIMS 2017 963 
Divisions of Dhaka, Chittagong, 
Khulna, Rajshahi, Sylhet, Barisal 

3rd   DHS 2014 409 
Divisions of Dhaka, Chittagong, 
Khulna, Rajshahi, Sylhet, Barisal 

3rd 

Bangladesh PLAN (SHOW) 2016 864 
Districts of Barisal, Chittagong and 
Rangpur 

2nd  DHS 2014 1,314 
Divisions of Barisal, Chittagong and 
Rangpur 

3rd 

Bangladesh WV 2018 33,600 

National and by districts (Barisal, 
Pirojpur, Bandarban, Chittagong, 
Comilla, Dhaka, Gazipur, Gopalganj, 
Tangail, Bagerhat, Satkhira, 
Mymensingh, Netrakona, Sherpur, 
Naogaon, Rajshahi, Dinajpur, 
Nilphamari, Rangpur, Thakurgaon, 
Sunamganj, Sylhet) 

2nd, 5th   DHS 2014 4,494 
National and by divisions (Barisal, 
Chittagong, Dhaka, Khulna, Rajshahi, 
Rangpur, Sylhet) 

3rd, 5th 

Bangladesh WV (ENRICH) 2016 1,323 
Districts of Thakurgaon and 
Panchagarh 

2nd  DHS 2014 550 Division of Rangpur 3rd 

Bolivia PLAN 2019 214 
Regions of Chuquisaca, La Paz, 
Cochabamba, and Potosí 

4th   DHS 2008 867 
Regions of Chuquisaca, La Paz, 
Cochabamba, and Potosí 

4th 

Burkina Faso WUSC 2016 1,005 Regions North, Central-West and East 4th  DHS 2010 2,709 
Regions North, Central-West and 
East 

4th 

Ethiopia A&T 2010 3,000 Regions of Tigray and SNNP 4th   DHS 2005 1,800 Regions of Tigray and SNNP 4th 

Ethiopia PLAN (BORN) 2017 905 
Zones of North Gondar, South 
Gondar and West Gojjam and region 
of Amhara 

3rd, 4th  DHS 2016 369 Region of Amhara 4th 

Ethiopia CARE 2016 1,261 
Zones of East and West Hararghe and 
region of Afar 

3rd, 4th   DHS 2016 1,630 Regions of Oromia and Afar 4th 

Ethiopia NIMS 2017 440 
Regions of Amhara, Tigray, Oromia, 
Benishangul-Gumuz, and SNNP 

4th  DHS 2016 508 
Regions of Amhara, Tigray, Oromia, 
Benishangul-Gumuz, and SNNP 

4th 

Ethiopia PLAN 2018 537 Regions of Amhara and SNNP 4th   DHS 2016 1,651 Regions of Amhara and SNNP 4th 

Ghana PLAN (SHOW) 2014 831 
Intervention/control districts in the 
regions of Eastern, Northern, and 
Volta 

2nd  DHS 2014 775 
Regions of Eastern, Northern, and 
Volta 

4th 

Haiti PLAN (SHOW) 2016 860 
Communes of Fort-Liberté, 
Ouanaminte, and Trou-du-Nord 

2nd   DHS 2012 237 Department of North-east 3rd 

Honduras Red Cross 2007 300 
Departments of Copán and Santa 
Bárbara  

3rd  DHS 2005/06 524 
Departments of Copán and Santa 
Bárbara  

3rd 
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  NGO   DHS/MICS 

Country Source Year 
Sample 
size 

Geographical location Level*   Source Year 
Sample 
size 

Geographical location Level* 

India Eficor 2012 300 District of Pakur 2nd   DHS 2005/06 620 State of Jharkand 3rd 

India IntraHealth 2010 14,090 District of Pakur and Uttar Pradesh 2nd  DHS 2005/06 1,649 
States of Jharkand and Uttar 
Pradesh 

3rd 

Kenya NIMS 2017 3,941 
Provinces of Rift Valley, Western, 
Nyanza, Eastern, Coast 

3rd   DHS 2014 12,011 
Provinces of Rift Valley, Western, 
Nyanza, Eastern, Coast 

3rd 

Kenya Red Cross 2012 154 
Districts of East Pokot, Central Pokot, 
and East Marakwet 

2nd  DHS 2008/09 694 Province of Rift Valley  3rd 

Kenya WV (ENRICH) 2016 1,274 
Counties of Elgeyo Marakwet and 
Baringo (subdivision of the before 
called Rift Valley province) 

2nd   DHS 2014 4,760 Province of Rift Valley  3rd 

Laos NIOPH 2018 115 Province of Vientiane 3rd  MICS 2016/17 3,560 Region North 4th 

Laos 
The World 
Bank 

2016 7,355 
Provinces of Phongsaly, Oudomxay, 
Houaphan, Xaiyabouly, Borlikhamxay 

3rd   MICS 2016.5 7,131 Region North 4th 

Liberia Red Cross 2012 783 
Counties of Bomi, Gbarpolu, and 
Grand Gedeh 

3rd  DHS 2013 848 
Counties of Bomi, Gbarpolu, and 
Grand Gedeh 

3rd 

Malawi CARE 2017 708 
Traditional authorities of Kasakula, 
Kalumo, Dzoole, Kayembe and 
districts of Ntchisi and Dowa 

1st, 3rd   DHS 2015/16 925 Districts of Ntchisi and Dowa 3rd 

Mali PLAN (BORN) 2017 907 Region of Sikasso 4th  DHS 2012/13 714 Region of Sikasso 4th 

Mozambique CARE 2017 1,262 
Districts of Funhalouro and Homoine 
and province of Inhambane 

2nd, 3rd   DHS 2011 570 Province of Inhambane 3rd 

Mozambique PLAN 2019 5,921 
Districts of Moma, Mogovolas, 
Nampula, Eráti, Memba, and Nacala 
Porto 

2nd  DHS 2011 358 Province of Nampula 3rd 

Myanmar WV 2016 831 Village of Thabaung 1st   DHS 2015/16 275 Region of Ayeyarwaddy 4th 

Nigeria PLAN (BORN) 2016 1,658 

Local Government Areas of Bauchi, 
Dass, Katagum, Misau, Ningi, Alkaleri, 
Bogoro, Ganjuwa, Giade, Shira and 
state of Bauchi 

2nd, 3rd  DHS 2013 577 State of Bauchi 3rd 

Nigeria NIMS 
2018/
19 

510 States of Kebbi and Sokoto 3rd   DHS 2018 1,525 States of Kebbi and Sokoto 3rd 

Nigeria PLAN (SHOW) 2016 1,770 
Intervention and control districts in 
the states of Sokoto and Zamfara 

2nd  DHS 2013 1,096 States of Sokoto and Zamfara 3rd 

Pakistan NIMS 2017 1,620 
Cities of Lodhran, Rajanpur, 
Jamshoro and Swabi 

2nd, 3rd   DHS 2012.5 2,636 
Provinces of Punjab, Sindh, and 
Khyber Pakhtunkhwa 

3rd 

Pakistan Red Cross 2012 1,166 
Districts of Battagram and Swat and 
province of Khyber Pakhtunkhwa 

2nd, 3rd  DHS 2012/13 1,532 Province of Khyber Pakhtunkhwa 3rd 

Pakistan WV 2017 942 District of Sukkur 2nd   DHS 2012/13 1,591 Province of Sukkur 3rd 

Philippines NIMS 2018 1,418 
Provinces of Camarines Norte, 
Masbate, Antique, Iloilo, Cebu, 
Bohol, and Zamboanga del Norte 

3rd  DHS 2017 352 
Provinces of Camarines Norte, 
Masbate, Antique, Iloilo, Cebu, 
Bohol, and Zamboanga del Norte 

3rd 
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  NGO   DHS/MICS 

Country Source Year 
Sample 
size 

Geographical location Level*   Source Year 
Sample 
size 

Geographical location Level* 

Senegal PLAN (SHOW) 2016 828 

Intervention/control districts in the 
regions of Dakar, Ziguinchor, 
Tambacounda, Kaolack, Louga, 
Kedougou and Sedhiou 

2nd   DHS 2010/11 2,307 
Regions of Dakar, Ziguinchor, 
Tambacounda, Kaolack, Louga, 
Kedougou and Sedhiou 

4th 

South Sudan CMMB 2015 500 County of Nzarai 1st  MICS 2010 770 State of Western Equatoria 3rd 

Tanzania NIMS 2017 215 Regions of Mwanza and Simiyu 4th   DHS 2015/16 408 Regions of Mwanza and Simiyu 4th 

Tanzania PLAN 2017 3,207 

Region of Mbeya, and districts of 
Sumbawanga DC, Sumbawanga MC, 
Nkasi DC, and Kalambo DC (in the 
region of Rukwa) 

2nd, 4th  DHS 2015/16 282 Regions of Mbeya and Rukwa 4th 

Tanzania WV 2017 1,476 Region of Kigoma 4th   DHS 2015/16 245 Region of Kigoma 4th 

Tanzania WV (ENRICH) 2016 1,399 
Districts of Itigi, Manyoni, Ikungi, 
Kahma, Shinyanga, Kishapu and 
Ushetu 

2nd  DHS 2015/16 556 Regions of Shinyanga and Singida 4th 

Vietnam A&T 2011 4,029 

Regions of North Central and Central 
Coastal area, Northern Midlands - 
Mountainous area, Central 
Highlands, Mekong River Delta 

4th   MICS 2010/11 7,140 

Regions of North Central and Central 
Coastal area, Northern Midlands - 
Mountainous area, Central 
Highlands, and Mekong River Delta 

4th 

Vietnam CARE 2015 594 
Districts of Bao Lac, Tu Mo Rong, Que 
Phong and provinces of Nghe An, Cao 
Bang, and Kon Tum 

2nd, 3rd  MICS 2013/14 4,095 

Regions of North Central and Central 
Coastal area, Northern Midlands - 
Mountainous area, and Central 
Highlands 

4th 

Vietnam Oxfam 2014 1,982 

Districts of Da Bac, Hoa Binh, Binh 
Gia, Lang Son, Phu Cu, and Hung Yen, 
and provinces of Hoa Binh, Hung Yen, 
and Lang Son 

2nd, 3rd   MICS 2013/14 573 
Regions of Northern Midlands - 
Mountainous area, and Red River 
Delta 

4th 

Zambia CARE 2016 735 Towns of Mpika and Shiwang'andu 2nd  DHS 2013/14 854 Province of Muchinga 3rd 

*1st level represents village, town, locality or traditional authority; 2nd level: district or equivalent; 3rd level: province, state or equivalent; 4th level: region; 5th level: country.
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Table 2. List of indicators collected by group and subgroup. 

Group Subgroup Indicator 

Child anthropometry Stunting Stunting: 0-5m (%) 

 Stunting: 6-11m (%) 

 Stunting: 6-17m (%) 

 Stunting: 6-23m (%) 

 Stunting: 6-23m (%) boys 

 Stunting: 6-23m (%) girls 

 Stunting: 6-59m (%) 

 Stunting: 12-17m (%) 

 Stunting: 18-23m (%) 

  Stunting: 18-29m (%) 

  Stunting: 24-59m (%) 

  Stunting: 24-59m (%) boys 

  Stunting: 24-59m (%) girls 

  Stunting: 30-41m (%) 

  Stunting: 42-53m (%) 

  Stunting: 54-59m (%) 

  Stunting: All ages (%) 

  Stunting: All ages (%) boys 

  Stunting: All ages (%) girls 

Child anthropometry Underweight Underweight: 0-23m (%) 

 Underweight: 0-23m (%) boys 

 Underweight: 0-23m (%) girls 

  Underweight: 0-5m (%) 

  Underweight: 6-11m (%) 

  Underweight: 6-17m (%) 

  Underweight: 6-23m (%) 

  Underweight: 6-23m (%) boys 

  Underweight: 6-23m (%) girls 

  Underweight: 6-59m (%) 

  Underweight: 12-17m (%) 

  Underweight: 18-23m (%) 

  Underweight: 18-29m (%) 

  Underweight: 24-59m (%) 

  Underweight: 24-59m (%) boys 

  Underweight: 24-59m (%) girls 

  Underweight: 30-41m (%) 

  Underweight: 42-53m (%) 

  Underweight: 54-59m (%) 

  Underweight: All ages (%) 

  Underweight: All ages (%) boys 

  Underweight: All ages (%) girls 

Child diet Ate 4+ food groups Ate 4+ food groups: BF 6-23m (%) 

  Ate 4+ food groups: BF 6-8m (%) 

  Ate 4+ food groups: BF 9-23m (%) 

  Ate 4+ food groups: non-BF 6-23m (%) 

  Ate 4+ food groups: All (%) 

Child diet Bottle fed yesterday Bottle fed yesterday: 6-11m (%) 

  Bottle fed yesterday: 12-23m (%) 

  Bottle fed yesterday: All (%) 

Child diet Consumed iron-rich foods Consumption of iron-rich foods: 6-11m (%) 

  Consumption of iron-rich foods: 12-17m (%) 

  Consumption of iron-rich foods: 18-23m (%) 

  Consumption of iron-rich foods: All (%) 

Child diet Consumed vit A-rich foods Consumption of vitamin A-rich foods: All (%) 

Child diet Continued breastfeeding (BF) Continued BF at 6-23m (%) 
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Group Subgroup Indicator 

  Continued BF at 12-15m (%) 

  Continued BF at 20-23m (%) 

  Continued BF at 1 year (%) 

Child diet Exclusive breastfeeding (BF): 0-
6m 

Exclusive BF: 0-6m (%) 

 Exclusive BF: 0-6m (%) boys 

 Exclusive BF: 0-6m (%) girls 

Child diet Initiation of breastfeeding (BF) 
within 1 hour of birth 

Initiation of BF within 1 hour of birth (%) 

 Initiation of BF within 1 hour of birth (%) boys 

  Initiation of BF within 1 hour of birth (%) girls 

Child diet Receiving foods: 6-8m Receiving solid, semi-solid or soft foods: 6-8m (%) 

Child health Child took supplement/vaccine Child took iron supplement in past 7 days: 6-23m (%) 

  Child took vitamin A supplement in past 6 months: All (%) 

  Children who received 3 doses of diphtheria-tetanus-pertussis (DPT) vaccine, and 
measles vaccine before 12 months: 12-23m (%) 

  Newborn protected by tetanus vaccine (%) 

Child health Diarrhea in last two weeks Diarrhea in last two weeks: 0-23m (%) 

  Diarrhea in last two weeks: 6-11m (%) 

  Diarrhea in last two weeks: 12-17m (%) 

  Diarrhea in last two weeks: 12-23m (%) 

  Diarrhea in last two weeks: 18-23m (%) 

  Diarrhea in last two weeks: 24-35m (%) 

  Diarrhea in last two weeks: 24-59m (%) 

  Diarrhea in last two weeks: 36-47m (%) 

  Diarrhea in last two weeks: 48-59m (%) 

  Diarrhea in last two weeks: All (%) 

Child health Diarrhea in the last two weeks: 
0-5m 

Diarrhea in last two weeks: 0-5m (%) 

Child health Received diarrhea treatment For those with diarrhea in last two weeks, received  
oral rehydration salts (ORS) (%) 

  For those with diarrhea in last two weeks, received oral rehydration therapy (ORT): 0-
23m (%) 

  For those with diarrhea in last two weeks, received recommended homemade fluids 
(RHF) (%) 

  For those with diarrhea in last two weeks, received zinc (ORS) (%) 

Child health Diarrhea, given more to drink For those with diarrhea in last two weeks, given more to drink (%) 

Child health Diarrhea, given more to eat For those with diarrhea in last two weeks, given more to eat (%) 

HH characteristics Ever married Individuals who have ever been married (%) 

HH characteristics Head of household (HH) is male Head of HH is male (%) 

HH characteristics HH has electricity HH has electricity (%) 

HH characteristics Number of people in the 
household (HH) 

Number of children under 5yrs in the house 

 Number of people in the house 

HH characteristics Urban residence Urban residence (%) 

HH wealth Household (HH) has a car HH has car (%) 

HH wealth Household (HH) has agricultural 
land/bike/phone 

HH has agricultural land (%) 

 HH has bike (%) 

 HH has phone (%) 

HH wealth Household (HH) has animals HH has any cattle (%) 

  HH has chickens (%) 

  HH has goats (%) 

  HH has horses (%) 

  HH has livestock (%) 

  HH has poultry (%) 

  HH has sheep (%) 

Maternal characteristics Woman able to read Woman able to read (%) 

Maternal characteristics Woman never attended school Woman never attended school (%) 

Maternal health Birth at a health facility 
(HF)/assisted by a skilled birth 
attendant (SBA) 

Last birth at a health facility (%) 

 Last birth at home attended by SBA (%) 

 Last live birth assisted by SBA (%) 
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Group Subgroup Indicator 

Maternal health Number of antenatal care (ANC) Number of antenatal exams 

Maternal health Number of live births Number of live births 

  Number of living children 

Maternal health Number of months taking iron 
pills 

Number of months taking iron pills 

Maternal health Woman consumed/received 
iron supplements 

Woman consumed iron supplements during last pregnancy (%) 

 Woman consumed iron supplements for 100+ days during last pregnancy (%) 

 Woman consumed iron supplements for 150+ days during last pregnancy (%) 

 Woman consumed iron supplements for 90+ days during last pregnancy (%) 

 Woman received iron supplements during last pregnancy (%) 

Maternal health Woman received antenatal care 
(ANC) 

Woman examined in the first trimester (%) 

 Woman had at least 1 ANC visit last pregnancy (%) 

  Woman had at least 3 ANC visits last pregnancy (%) 

  Woman had at least 4 ANC visits last pregnancy (%) 

Maternal health Woman received postnatal care 
(PNC) 

Woman received PNC (%) 

 Woman received PNC within 2 days of birth (%) 

  Woman received PNC within 3 days of birth (%) 

Maternal health Woman's antenatal care (ANC) 
content 

Prenatal blood test (%) 

 Prenatal urine test (%) 

  Woman blood pressure taken during pregnancy (%) 

  Woman received 2+ TT vaccine during pregnancy (%) 

  Woman weighed during pregnancy (%) 

WASH Handwash station has 
ash/sand/soap/water 

HH has ash/sand at handwash station (%) 

 HH has soap at handwash station (%) 

 HH has water at handwash station (%) 

WASH Household (HH) dispose child 
stool in toilet/latrine 

HH dispose child stool in toilet or latrine (%) 

WASH Household (HH) has improved 
drinking water 

HH has improved drinking water (%) 

WASH Household (HH) has improved 
sanitation 

HH has improved sanitation (%) 

WASH Household (HH) shares toilet HH shares toilet (%) 

WASH Household (HH) treats drinking 
water 

HH bleaches drinking water (%) 

 HH boils drinking water (%) 

WASH Time to obtain drinking water 
30+ min 

HH where time to obtain drinking water 30+ minutes (%) 
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Analysis 

Difference and absolute difference between estimates 

In order to compare the indicators extracted from NGO baseline reports with indicators 

calculated using publically available datasets, we calculated the difference and absolute 

difference between estimates (NGO estimate subtracted from DHS/MICS estimate).  

Three other variables were used to compare data from NGO and DHS/MICS: season of 

data collection, year difference between estimates, and geographical level difference. Season 

was assessed by the months that the data were collected. For each country, we checked the 

beginning and end of rainy and dry seasons in order to decide whether the data were collected 

in the same or different seasons. If data from one source were collected during one season 

(e.g., rainy season), and data from the other source spanned over the two seasons (rainy and 

dry seasons), we would consider that data were collected during the same season. 

From the year of data collection of each survey, we calculated the year difference 

between DHS/MICS and NGO surveys. If data collection spanned two years, for instance data 

collection started in 2013 and was completed in 2014, the year of data collection was coded as 

“2013.5” (see Table S1 in the Appendix 1). The year difference between estimates was 

calculated by subtracting the year the data were collected in the DHS/MICS survey by the year 

the data were collected in the NGO survey. 

Geographical level difference was calculated by subtracting the NGO level from 

DHS/MICS level. For example, data from Mozambique from the NGO survey were collected in 

the district level (level=2), and data from the DHS were collected in the province level (level=3), 

the geographical level difference (DHS level minus NGO level) is one. We grouped this variable 

as: no geographical difference; one level difference; two or three levels difference. 

We created several graphs to explore how difference and absolute difference between 

DHS/MICS and NGO estimates varied with differences in season of data collection, year, 

geographic level, sample sizes and type of indicators. 
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Partition of variance 

In order to better understand how differences in geographical level, year, and season might 

explain the DHS/MICS-NGO differences, we partitioned the variance between these three 

variables with an Analysis of Variance (ANOVA). Only percent indicators were included in this 

analysis and we excluded indicators based on a sample smaller than ten observations. For each 

model, the dependent variable was the difference or absolute difference between estimates 

(DHS/MICS estimate minus NGO estimate). The independent variables included were the 

variable “indicator”, geographical level difference (0,1,2+), year difference (continuous), and 

season (same season, different season, season unknown).  

Modelling the variance in difference by geographic level and year of data collection 

The models above aimed at detecting the factors that may explain systematic differences 

between DHS/MICS and NGO estimates, but we may also expect the variance of these 

differences to be affected by the considered independent variables. Mixed models were fitted 

in order to assess how the difference and absolute difference between estimates’ variance 

varies with differences in geographical level and years of data collection (mixed model with a 

“variable variance effect”).  

In total, we fitted four models that differ in the choice of the dependent variable 

(difference or absolute difference between estimates) and independent variables. Models 1 

and 3 were unadjusted, and Models 2 and 4 were adjusted for “NGO report” (which contained 

the country name, NGO name and the year of data collection, e.g., “Bangladesh PLAN 2016”). 

See the mixed models below. 

Difference between estimates as the dependent variable: 

• Model 1: unadjusted; 

• Model 2: adjusted for NGO report; 

Absolute difference between estimates as the dependent variable: 

• Model 3: unadjusted; 
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• Model 4: adjusted for NGO report. 

For all models, we excluded indicators that were based on a sample size smaller than 

ten observations in either the DHS/MICS or NGO datasets. A multiplicative interaction between 

geographical level difference (grouped as 0, 1, 2+) and year difference (grouped into tertiles as 

0-1y; 1.5-3y; 3.5-11y) was added in the repeated/group statement of the SAS procedure mixed, 

defining the groups between which the variance was allowed to vary. All models were fitted 

with no intercept to facilitate the interpretation and differentiate the models from the previous 

approach (ANOVA).  

Since the mean difference and absolute difference between estimates might be affected 

whether the data were collected on the same or different season and the sample size used, we 

performed two supplementary analyses adjusting the models for (i) NGO report and season 

(same season; different season; season unknown), and (ii) NGO report and NGO sample size 

(divided into tertiles). 

All data were compiled in Microsoft Excel 15 and analyzed with SAS 9.4. 

1.2. Results 

Descriptive results 

The NGO reports often presented over 100 indicators in their baseline reports. On average, 18 

of their indicators were also available in the DHS or MICS datasets. Descriptive results are 

summarized in Tables 3, 4 and 5. Mean DHS/MICS and NGO estimates by subgroups is 

presented in Table 3, as well as the mean difference between DHS/MICS-NGO pairs. Some 

subgroups have mean difference close to zero, some are highly positive and some highly 

negative, but almost all have at least some pairs that are widely different. Half of the subgroup 

means are within ±5% difference, and only five subgroups have mean difference not within 

±10% (“Birth at the health facility assisted by skilled birth attendant (%)”; “Consumption of 

vitamin A-rich foods (%)”; “Diarrhea in the last two weeks (%)”; “Ever married (%)”; and 
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“Exclusive breastfeeding: 0-6m (%)”). See Table S2 (Appendix 1) for differences between 

estimates by indicator. 

Graph 1 presents the scatterplots of estimates from DHS/MICS by the NGO estimates by 

subgroup. Graph 2 shows the boxplot distribution of the mean difference between estimates 

by subgroup. The only subgroups that had all the pairs of indicators within ±20% were “Bottle 

fed yesterday (%)”, “Consumption of vit A-rich foods (%)”, “Diarrhea in the last two weeks: 0-

5m (%)”, “Diarrhea in the past two weeks: given more to eat (%)”, and “Household has a car 

(%)”. However, note that “Consumption of vit A-rich foods (%)” had only four pairs of 

indicators, and the other indicators had low percentages (below 10%), for instance, “Household 

has a car (%)” percentages were below 3% for most estimates. Other indicators with high or low 

prevalence (below 20% or above 80%) had most of their pairs within ±20%, such as “Continued 

breastfeeding (%)”, “Head of household is male (%)”, and “Household treats drinking water 

(%)”. 

The mean absolute difference between estimates and the proportion of DHS/MICS-NGO 

pairs that were similar (within 5%, 10%, 15% or 20%) are summarized by subgroup in Table 4. 

About 33, 53, 67 and 78% of the indicator pairs were within 5, 10, 15, and 20% difference, 

respectively. Among the subgroups of indicators with the largest mean absolute difference 

were “Exclusive breastfeeding: 0-6m (%)”, “Household has improved sanitation (%)”, “Woman’s 

ANC content (%)”, “Receiving foods: 6-8m (%)”, and “Woman received PNC (%)”, which all had 

mean absolute differences above 20%.  

Table 5 summarizes the data according to the similarity of the DHS/MICS and NGO data 

collection timing (year and season), geographical level, and sample size. On average, DHS/MICS 

and NGO data were 2.5 years apart, most data were collected during the same season, and 

almost half of the pairs of indicators were only one geographical level apart. Median DHS/MICS 

and NGO sample sizes were 529 and 481, respectively. Table 5 also presents the absolute 

difference of estimates across each variable. The absolute difference of estimates increases as 

year difference, DHS/MICS and NGO geographical levels increase, and slightly reduces as 

DHS/MICS and NGO sample sizes increase. About 2% of the indicators extracted from NGO 

reports did not have the sample size available.  
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Graphs 3 and 4 present some of the scatterplot graphs of the difference between 

estimates for each subgroup of indicators, showing for different year differences and 

geographical level differences (Graph 3), and for different geographical level differences and 

different seasons (Graph 4). From graphical exploration, we observed that some indicators are 

more affected by geographical level differences than others. For example, the difference 

between estimates for the indicators “Ate 4+ food groups (%)”, “Child took supplement/vaccine 

(%)”, “Diarrhea in the last two weeks (%)”, and “Woman consumed/received iron supplements 

(%)” seemed to be closer to zero for data from the same geographical level than data from 

different levels. For the indicators “Diarrhea in the last two weeks (%)” and “Ever married (%)”, 

we observed that differences between estimates were more concentrated around zero for data 

collected within one-year difference than from data collected more than one year apart. We 

also explored how difference between estimates varied according to season. The only 

indicators that seem to be influenced by season were “Underweight (%)”, “Household has 

improved sanitation (%)”, and “Time to obtain drinking water 30+ min (%)”. Surprisingly, the 

difference between indicators for “Diarrhea in the last two weeks (%)” was not impacted 

whether data was collected on the same or different season. The only indicator related to 

diarrhea that seemed to be slightly influenced by season was “For those with diarrhea in the 

previous two weeks, given more to drink (%)”. Graph S1 (in Appendix 2) shows the difference 

between estimates for different NGO and DHS/MICS sample sizes. Most subgroups of indicators 

seemed to have smaller differences between estimates as the sample of either DHS/MICS or 

NGO increased. Overall, the influence of differences in year, geographic level, season and 

sample size on difference between estimates are complex and not straightforward, there seems 

to be some relationships, but they are not constant across the different groups of indicators. 
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Table 3. DHS/MICS and NGO estimates and difference between estimates (DHS/MICS-NGO) by subgroup (mean, SD, median, IQR, min and max 
values). 

  DHS/MICS estimate  NGO estimate  Difference between estimates 

Subgroup N Mean SD Median IQR  Mean SD Median IQR  Mean SD Median IQR Min Max 

Child anthropometry                  

Stunting (%) 134 30.7 10.6 29.8 12.1  36.3 12.1 35.5 16.5  -5.6 10.1 -5.3 12.5 -42.1 24.5 

Underweight (%) 134 26.6 12.9 22.7 20.3  18.3 8.8 16.7 9.4  8.3 11.0 7.4 15.2 -15.2 32.3 

                  

Child diet                  

Ate 4+ food groups (%) 70 22.1 10.1 21.4 8.9  22.1 12.4 21.5 17.5  0.1 13.6 -2.1 22.6 -23.2 32.4 

Bottle fed yesterday (%) 33 8.8 6.4 5.8 8.0  6.9 9.4 2.8 7.9  1.9 6.8 3.0 4.9 -20.8 13.1 

Consumption of iron-rich foods (%) 33 28.0 12.0 28.4 19.7  19.3 16.4 14.8 24.4  8.7 20.0 14.0 15.8 -39.2 52.3 

Consumption of vit A-rich foods (%) 4 30.8 25.1 18.9 26.9  19.1 24.5 8.4 26.9  11.7 3.6 11.6 5.4 7.7 16.1 

Continued breastfeeding (%) 32 82.6 16.8 84.7 19.4  79.0 22.2 87.8 30.2  3.6 10.3 1.8 9.7 -10.8 32.4 

Exclusive breastfeeding: 0-6m (%) 81 43.3 16.5 46.1 29.6  58.6 20.8 63.0 22.4  -15.3 22.0 -14.1 28.5 -60.1 50.0 
Initiation of breastfeeding within 1 
hour of birth (%) 64 67.6 17.0 71.6 17.3  59.0 18.4 61.4 25.1 

 
8.6 18.7 4.4 21.5 -33.5 55.2 

Receiving foods: 6-8m (%) 18 69.8 18.2 65.8 26.7  66.1 23.2 64.5 43.1  3.7 30.3 -1.5 34.9 -53.4 50.6 

                  

Child health                  

Child took supplement/vaccine (%) 10 57.6 21.7 63.7 35.2  65.7 25.8 69.6 34.4  -8.1 15.7 -7.1 19.2 -37.9 14.6 

Diarrhea in the last two weeks (%) 93 19.2 9.8 16.9 11.1  30.9 21.0 22.8 30.5  -11.7 14.9 -7.4 22.6 -46.8 17.7 
Diarrhea in the last two weeks: 0-5m 
(%) 31 7.8 5.2 6.7 4.7  9.3 6.5 7.9 5.2 

 
-1.5 5.3 -1.8 5.7 -10.4 18.4 

Diarrhea treatment (%) 31 36.0 24.3 32.9 36.6  41.7 17.8 40.0 24.5  -5.6 22.9 -4.7 27.0 -50.5 55.5 

Diarrhea, given more to drink (%) 22 19.3 10.7 17.1 16.9  27.0 16.8 24.5 21.5  -7.7 21.4 -9.5 24.1 -52.3 30.1 

Diarrhea, given more to eat (%) 14 8.8 4.4 9.8 7.2  6.8 4.9 5.1 5.5  2.0 3.9 3.2 5.3 -6.0 7.9 

                  

Household characteristics                  

Ever married (%) 57 96.5 9.6 100.0 4.6  85.8 14.5 85.2 20.8  10.8 10.3 11.2 18.9 -5.0 31.7 

HH has electricity (%) 20 43.8 40.6 28.8 85.0  44.6 38.8 34.9 76.9  -0.8 9.2 -0.1 7.4 -21.9 15.4 

Head of HH is male (%) 78 85.6 11.6 87.4 12.4  87.9 8.4 88.9 9.3  -2.3 8.8 -2.5 7.8 -25.3 25.8 

Number of people in the HH (mean) 84 4.6 2.1 5.5 4.1  4.2 2.0 4.5 3.7  0.4 0.9 0.3 1.0 -2.3 2.4 

Urban residence (%) 12 23.0 11.9 20.4 12.8  31.8 11.8 28.8 21.1  -8.8 15.5 -5.2 19.6 -36.3 12.2 

                  

Household wealth                  

HH has a car (%) 46 2.0 2.4 1.1 1.8  1.8 3.9 0.9 2.0  0.2 2.7 0.4 1.5 -12.4 5.3 
HH has agricultural land/bike/phone 
(%) 150 56.1 28.4 51.2 48.4  50.5 29.5 48.6 53.8 

 
5.7 14.4 4.3 15.2 -52.9 41.7 

HH has animals (%) 73 41.9 25.3 46.8 40.3  37.9 23.2 36.7 36.5  4.0 9.5 2.6 10.0 -24.0 29.5 
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  DHS/MICS estimate  NGO estimate  Difference between estimates 

Subgroup N Mean SD Median IQR  Mean SD Median IQR  Mean SD Median IQR Min Max 

Maternal characteristics/health                  

Woman able to read (%) 8 33.2 22.9 25.4 24.8  27.3 14.6 22.8 3.7  5.9 11.4 5.9 22.1 -6.4 21.0 

Woman never attended school (%) 58 40.3 29.9 27.6 55.8  36.5 28.5 27.7 54.1  3.8 12.5 4.6 9.1 -43.7 53.1 
Birth at a health facility/assisted by 
skilled birth attendant (%) 131 46.7 22.4 42.2 30.9  59.2 23.9 62.3 38.8 

 
-12.5 15.4 -12.2 17.9 -45.0 49.0 

Number of ANC (mean) 10 4.9 1.2 5.0 1.0  5.0 2.3 3.7 4.6  -0.1 2.0 -0.3 3.3 -3.0 2.6 

Number of live births (mean) 12 1.8 0.1 1.8 0.1  1.8 0.3 1.7 0.2  0.0 0.2 0.0 0.2 -0.4 0.4 
Number of months taking iron pills 
(mean) 8 4.1 0.9 3.9 1.6  5.7 0.4 5.8 0.3 

 
-1.6 0.8 -1.4 1.3 -2.8 -0.6 

Woman received/consumed iron 
supplements (%) 63 49.7 28.4 51.6 47.0  49.8 32.8 51.0 64.2 

 
-0.2 17.8 -2.2 18.3 -38.0 55.5 

Woman received ANC (%) 162 58.2 24.5 54.5 42.4  63.2 23.7 61.7 37.6  -5.0 16.1 -5.8 20.9 -35.7 54.6 

Woman received PNC (%) 51 41.6 17.1 44.7 13.6  44.0 23.6 39.7 31.7  -2.4 29.2 5.1 40.6 -65.6 78.0 

Woman’s ANC content (%) 56 55.3 21.4 51.2 27.8  57.2 26.2 55.5 46.4  -1.9 27.6 -2.8 45.0 -60.9 46.4 

                  

WASH                  
HH dispose child stool in 
toilet/latrine (%) 14 55.9 27.5 57.8 54.7  65.4 26.8 79.9 41.5 

 
-9.5 14.8 -9.7 17.7 -38.7 20.3 

HH has improved drinking water (%) 87 64.5 26.8 64.6 54.7  70.3 24.2 70.0 47.7  -5.7 17.2 -4.8 14.7 -54.6 51.9 

HH has improved sanitation (%) 82 33.5 21.4 41.4 31.1  40.8 27.8 39.1 44.0  -7.3 26.8 -8.5 31.7 -62.4 77.5 

HH shares toilet (%) 11 31.7 13.9 34.8 17.0  28.5 13.7 25.1 30.0  3.2 18.0 0.3 19.0 -21.2 47.7 

HH treats drinking water (%) 52 8.4 8.7 5.3 10.8  15.2 14.1 11.6 16.6  -6.8 15.4 -1.3 12.3 -50.8 19.1 
Handwash station has 
ash/sand/soap/water (%) 25 20.8 12.5 25.1 17.1  30.5 21.5 24.3 35.9 

 
-9.8 16.8 -7.6 13.5 -57.8 26.6 

Time to obtain drinking water 30+ 
min (%) 20 33.4 12.1 37.4 15.1  36.1 20.2 31.2 13.3 

 
-2.7 22.8 -0.2 18.2 -46.2 58.3 
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Graph 1. DHS/MICS estimate by NGO estimate by subgroup. 

A. Estimates of proportions for binary indicators. 
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Graph 1 (cont.). DHS/MICS estimate by NGO estimate by subgroup. 

B. Estimates of averages for continuous indicators. 

Note: axis scales are different from Graph 1A. 
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Graph 2. Difference between estimates (DHS/MICS minus NGO) by subgroup (proportion indicators only). 
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Table 4. Mean absolute difference between estimates (DHS/MICS-NGO) and proportion of estimates within 5, 10, 15 and 20% 
difference by subgroup. 

  Absolute difference  Proportion of indicator pairs with absolute difference 

Subgroup N Mean SD Median IQR Min Max  within 5% within 10% within 15% within 20% 

Child anthropometry             

Stunting (%) 134 8.8 7.4 7.5 8.2 0.1 42.1  38.1 65.7 82.8 92.5 
Underweight (%) 134 10.6 8.8 7.8 12.2 0.0 32.3  31.3 55.2 73.9 81.3 
             

Child diet             
Ate 4+ food groups (%) 70 11.2 7.6 11.2 10.2 0.0 32.4  24.3 47.1 72.9 90.0 
Bottle fed yesterday (%) 33 5.1 4.8 3.6 4.1 0.0 20.8  63.6 81.8 97.0 97.0 
Consumption of iron-rich foods (%) 33 18.1 11.8 16.7 14.4 3.5 52.3  9.1 30.3 39.4 66.7 
Consumption of vit A-rich foods (%) 4 11.7 3.6 11.6 5.4 7.7 16.1  0.0 25.0 75.0 100.0 
Continued breastfeeding (%) 32 7.5 7.9 3.7 8.3 0.0 32.4  53.1 71.9 87.5 90.6 
Exclusive breastfeeding: 0-6m (%) 81 21.4 16.0 19.4 24.9 1.0 60.1  14.8 32.1 43.2 51.9 
Initiation of breastfeeding within 1 hour of 
birth (%) 64 14.7 14.3 10.1 16.1 0.3 55.2 

 
35.9 50.0 64.1 75.0 

Receiving foods: 6-8m (%) 18 23.9 18.1 21.6 34.1 0.5 53.4  16.7 33.3 44.4 44.4 
             

Child health             
Child took supplement/vaccine (%) 10 13.6 10.7 11.1 10.0 3.3 37.9  20.0 50.0 70.0 80.0 
Diarrhea in the last two weeks (%) 93 13.8 12.9 8.0 20.4 0.0 46.8  32.3 54.8 67.7 71.0 
Diarrhea in the last two weeks: 0-5m (%) 31 4.1 3.7 3.0 3.7 0.0 18.4  77.4 93.5 96.8 100.0 
Diarrhea treatment (%) 31 18.0 14.9 13.5 22.2 0.0 55.5  19.4 41.9 51.6 61.3 
Diarrhea, given more to drink (%) 22 17.8 13.8 12.3 19.4 1.5 52.3  13.6 40.9 54.5 63.6 
Diarrhea, given more to eat (%) 14 3.6 2.4 3.7 3.6 0.0 7.9  64.3 100.0 100.0 100.0 
             

Household characteristics             
Ever married (%) 57 11.1 10.0 11.2 18.6 0.0 31.7  42.1 47.4 56.1 77.2 
HH has electricity (%) 20 6.6 6.3 3.8 8.1 0.2 21.9  60.0 70.0 85.0 95.0 
Head of HH is male (%) 78 6.4 6.4 4.2 7.3 0.2 25.8  56.4 79.5 88.5 92.3 
Number of people in the HH (mean) 84 0.7 0.6 0.5 1.0 0.0 2.4  - - - - 
Urban residence (%) 12 12.7 12.2 10.1 17.9 0.3 36.3  33.3 41.7 66.7 75.0 
             

Household wealth             
HH has a car (%) 46 1.6 2.2 1.1 1.2 0.0 12.4  91.3 97.8 100.0 100.0 
HH has agricultural land/bike/phone (%) 150 11.2 10.6 8.1 12.2 0.0 52.9  34.7 58.0 72.7 82.7 
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  Absolute difference  Proportion of indicator pairs with absolute difference 

Subgroup N Mean SD Median IQR Min Max  within 5% within 10% within 15% within 20% 

HH has animals (%) 73 7.6 6.8 5.8 9.0 0.0 29.5  41.1 72.6 84.9 93.2 
             

Maternal characteristics/health             
Woman able to read (%) 8 10.4 6.6 6.9 10.2 4.4 21.0  12.5 62.5 75.0 87.5 
Woman never attended school (%) 58 9.2 9.3 7.3 9.1 0.1 53.1  37.9 63.8 87.9 94.8 
Birth at a health facility/assisted by skilled 
birth attendant (%) 131 16.0 11.7 14.1 16.4 0.0 49.0 

 
17.6 37.4 52.7 69.5 

Number of ANC (mean) 10 1.8 0.7 1.7 0.6 0.6 3.0  - - - - 
Number of live births (mean) 12 0.2 0.1 0.1 0.3 0.0 0.4  - - - - 
Number of months taking iron pills (mean) 8 1.6 0.8 1.4 1.3 0.6 2.8  - - - - 
Woman received/consumed iron 
supplements (%) 63 13.1 11.9 8.8 15.3 0.2 55.5 

 
33.3 52.4 60.3 76.2 

Woman received ANC (%) 162 13.5 9.9 11.5 14.1 0.0 54.6  24.1 44.4 58.0 75.3 
Woman received PNC (%) 51 23.9 16.7 19.0 15.9 0.4 78.0  5.9 17.6 31.4 51.0 
Woman’s ANC content (%) 56 23.3 14.6 22.8 21.6 0.7 60.9  14.3 19.6 30.4 48.2 
             

WASH             
HH dispose child stool in toilet/latrine (%) 14 13.6 10.8 12.2 16.0 0.4 38.7  28.6 42.9 57.1 78.6 
HH has improved drinking water (%) 87 12.6 12.9 9.5 15.0 0.0 54.6  34.5 51.7 66.7 81.6 
HH has improved sanitation (%) 82 21.4 17.5 18.0 23.0 0.8 77.5  12.2 34.1 45.1 53.7 
HH shares toilet (%) 11 12.0 13.4 8.2 9.7 0.3 47.7  27.3 54.5 81.8 81.8 
HH treats drinking water (%) 52 10.0 13.5 3.6 12.3 0.0 50.8  53.8 67.3 78.8 86.5 
Handwash station has 
ash/sand/soap/water (%) 25 13.8 13.5 9.7 12.3 1.1 57.8 

 
24.0 56.0 64.0 76.0 

Time to obtain drinking water 30+ min (%) 20 15.7 16.4 10.0 17.9 1.7 58.3  25.0 50.0 70.0 75.0 
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Table 5. Absolute difference between estimates (DHS/MICS-NGO) by year difference, season, 
geographical level difference, DHS/MICS and NGO levels, DHS/MICS and NGO sample sizes. 

    Absolute difference of estimates 

Variable N %  Mean SD Median IQR Min Max 

Year difference          

0-1 year 522 24.0  11.1 10.4 8.5 12.7 0.0 55.5 
1.5-3 years 934 43.0  12.2 12.7 7.9 16.3 0.0 77.5 
3.5-11 years 718 33.0  13.0 13.0 9.0 15.5 0.0 78.0 

Season          
Same season 1253 57.6  12.4 12.8 8.3 14.6 0.0 78.0 
Different season 669 30.8  11.2 11.1 7.7 14.3 0.0 53.4 
Season unknown 252 11.6  14.0 13.2 10.1 16.9 0.0 65.6 

Geographical level difference          
0 721 33.2  11.9 12.5 7.8 14.3 0.0 77.5 
1 980 45.1  12.5 12.3 8.8 15.5 0.0 78.0 
2+ 473 21.8  12.1 12.2 8.3 15.0 0.0 58.3 

DHS/MICS geographical level          
Country 15 0.7  7.3 7.6 3.7 6.2 0.2 24.8 
Region 795 36.6  11.5 11.4 8.2 13.5 0.0 62.4 
Province 1364 62.7  12.7 12.9 8.4 16.2 0.0 78.0 

NGO geographical level          
Country 15 0.7  7.3 7.6 3.7 6.2 0.2 24.8 
Region 399 18.4  11.8 12.1 7.9 14.3 0.0 62.4 
Province 447 20.6  12.1 12.3 8.5 13.9 0.0 77.5 
District 1063 48.9  12.2 12.2 8.5 15.5 0.0 78.0 
Village 250 11.5  13.3 13.3 8.4 17.9 0.0 58.3 

DHS/MICS sample size          

Tertile 1 (8-320) 724 33.3  13.5 12.8 9.3 16.4 0.0 78.0 

Tertile 2 (321-770) 719 33.1  12.3 12.7 8.4 15.4 0.0 77.5 

Tertile 3 (771-16,550) 731 33.6  10.9 11.4 7.3 13.8 0.0 77.0 

NGO sample size          

Tertile 1 (3-238) 708 32.6  14.6 13.7 10.1 18.0 0.0 78.0 

Tertile 2 (239-748) 712 32.8  11.2 12.0 7.3 14.3 0.0 77.5 

Tertile 3 (749-98,446) 709 32.6  11.0 11.1 8.0 13.8 0.0 65.6 

Not available 45 2.1  9.5 8.6 5.5 14.0 0.0 33.2 
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Graph 3. Difference between percent indicators (DHS/MICS-NGO) by geographical level difference and year difference by subgroup. Each point 
represents a DHS/MICS-NGO pair. 
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Graph 4. Difference between percent indicators (DHS/MICS-NGO) by geographical level difference and season by subgroup. Each point represents a 

DHS/MICS-NGO pair. 

 



44 
 

Partition of variance 

Results from the ANOVA models show that about 17% of the variance was attributed to the 

indicator, less than 1% was attributed to differences in geographical level, year or season, and 

most of the variance was unattributed, that is, it remained in the error term, unexplained by 

the model. It seems there were no consistent patterns in difference between estimates - 

variance did not vary by geographical level or year difference. 

Modelling of effect of difference of geographic level and year of data collection 

Table 6 shows the difference and absolute difference between estimates and the standard 

deviation (SD) by geographical level difference and year difference. Table 6 also presents the 

covariance parameter estimates from the mixed models. All models show that the variance of 

the residual difference between estimates increases as year difference increases, when the 

pairs are separated by no geographical level difference, 1 level, or 2 or 3 levels of geographical 

difference. In other words, the greater the year difference, the worse the concordance 

between DHS/MICS and NGO estimates. No consistent trend was observed when looking at the 

variance of the residual difference between estimates by geographical level difference. 
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Table 6. Variance of the residual difference and absolute difference between estimatesa (DHS/MICS-NGO). 

Level*Year 

 

N 

 Predicted variable:  
Difference between estimates 

 Predicted variable: 
Absolute difference between estimates 

  
 Variance of the residuals   Variance of the residuals 

Level Year 
 

Reports Pairsb 
 Mean (SD) of 

predicted variable Model 1 Model 2  
Mean (SD) of 

predicted variable Model 3 Model 4 

Same level 0-1 year  6 192  -2.5 (16.0) 260.1 234.9  11.7 (11.2) 260.1 126.2 

1.5-3 years  10 293  -2.5 (18.4) 343.8 310.0  12.5 (13.7) 343.8 184.5 

3.5-11 years  7 225  -2.8 (16.4) 274.3 239.4  11.4 (12.1) 274.3 137.8 
1 level 
difference 

0-1 year  5 158  -2.4 (15.4) 241.6 234.1  11.9 (10.0) 241.6 99.2 

1.5-3 years  8 363  -1.8 (16.6) 276.6 249.3  11.6 (11.9) 276.6 125.9 

3.5-11 years  8 420  -1.1 (19.0) 362.0 319.8  13.6 (13.3) 362.0 167.9 
2 or more 
level 
difference 

0-1 year  4 171  -1.0 (13.7) 187.2 171.9  9.7 (9.7) 187.2 94.0 

1.5-3 years  4 252  -1.0 (17.8) 316.2 304.1  12.4 (12.8) 316.2 163.8 

3.5-11 years  2 34  -7.2 (23.4) 581.9 548.2  19.1 (14.9) 581.9 197.6 

a. Results from the mixed models. 
b. Number of pairs of matched DHS/MICS – NGO estimates of indicators. 
Model 1 and 3: unadjusted. 
Model 2 and 4: adjusted for NGO report.  
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Part 2. DHS vs DHS 

The objective of this analysis was to better understand the contribution of survey methods 

difference, year difference, and geographical level difference in the concordance of estimates 

from DHS/MICS and NGO surveys. To do so, we compared DHS data from single countries 

across different years and geographical levels. Our idea was that using data from DHS only 

would allow us to better understand the impact of different factors, in particular any potential 

differences in the methods, that could have affected the earlier results from the DHS/MICS vs 

NGO analyses. 

2.1 Methods 

DHS vs DHS dataset 

We compared DHS data across multiple years or multiple regions, to examine the sources of 

variation in differences in the estimates due to sampling error, year of data collection or 

geographical level, but not in methods (since the DHS methods are largely consistent across 

surveys). DHS data from the seven countries that contributed the most pairs in the DHS/MICS-

NGO dataset were collected: Bangladesh, Ethiopia, Kenya, Malawi, Pakistan, Tanzania, and 

Zambia. The same indicators listed on Table 2 were retained. Indicators were calculated for 

different geographical levels and regions, for instance, the prevalence of “Woman had at least 3 

ANC visits during last pregnancy (%)” was calculated for the country level as well as for each 

region, province and district available. For this analysis, we included district data to mimic the 

NGO data, even though these estimates are not always representative at this level in the DHS, 

because NGOs may use DHS data at the district level whether it is recommended or not. We 

excluded estimates that were calculated using a sample size smaller than ten observations. 

DHS indicators from different cycles and geographical levels were matched using 

different combinations mimicking the actual DHS/MICS-NGO scenarios: indicators from the 

same level but different years (Scenario 1), indicators from the same year but different levels 

(Scenario 2), and indicators from different years and levels (Scenario 3). The data from the most 
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recent cycle included was also the data from the lower geographical levels (to mimic the NGO 

data), and the data from the older cycle was also the data from the higher geographical level 

(to mimic the DHS data). Using DHS data only, we were not able to simulate a scenario where 

DHS/MICS and NGO data were from the same year and geographical level. 

See Table 7 for an example of how the estimates for the indicator “Woman had at least 

3 ANC visits during last pregnancy (%)” in Zambia were compared using DHS in the different 

scenarios described above. There were 31 pairs from this one indicator and one country. 

Repeating across all indicators and all countries yielded the 117,875 pairs of DHS-DHS 

indicators. 

Table 7. Example of how the estimates for the indicator “Woman had at least 3 ANC visits 
during last pregnancy (%)” in Zambia were compared using DHS data from different/same years 
and geographical levels. 

  Data from DHS earlier year or higher level  Data from DHS later year or lower level 

 Province Level Year Sample size Estimate  Level Year Sample size Estimate 

DHS data 
from 
different 
years but 
same 
geographical 
level  
(Scenario 1) 

Central 3rd 2013.5 789 89.2  3rd 2018 746 89.0 
Copperbelt 3rd 2013.5 853 91.3  3rd 2018 730 91.4 
Eastern 3rd 2013.5 1,136 89.1  3rd 2018 875 93.6 
Luapula 3rd 2013.5 988 88.2  3rd 2018 817 91.9 
Lusaka 3rd 2013.5 904 88.5  3rd 2018 818 89.3 
Muchinga 3rd 2013.5 850 86.7  3rd 2018 661 91.2 
North Western 3rd 2013.5 927 86.1  3rd 2018 608 92.6 
Northern 3rd 2013.5 981 85.4  3rd 2018 692 90.6 
Southern 3rd 2013.5 1,036 89.9  3rd 2018 746 94.5 
Western 3rd 2013.5 793 85.2  3rd 2018 612 90.4 
All 5th 2013.5 9,257 88.5  5th 2018 7,305 91.5 

DHS data 
from the 
same year 
but different 
geographical 
levels  
(Scenario 2) 

Central 5th 2013.5 9,257 88.5  3rd 2013.5 789 89.2 
Copperbelt 5th 2013.5 9,257 88.5  3rd 2013.5 853 91.3 
Eastern 5th 2013.5 9,257 88.5  3rd 2013.5 1,136 89.1 
Luapula 5th 2013.5 9,257 88.5  3rd 2013.5 988 88.2 
Lusaka 5th 2013.5 9,257 88.5  3rd 2013.5 904 88.5 
Muchinga 5th 2013.5 9,257 88.5  3rd 2013.5 850 86.7 
North Western 5th 2013.5 9,257 88.5  3rd 2013.5 927 86.1 
Northern 5th 2013.5 9,257 88.5  3rd 2013.5 981 85.4 
Southern 5th 2013.5 9,257 88.5  3rd 2013.5 1,036 89.9 
Western 5th 2013.5 9,257 88.5  3rd 2013.5 793 85.2 

DHS data 
from 
different 
years and 
different 
geographical 
levels  
(Scenario 3) 

Central 5th 2013.5 9,257 88.5  3rd 2018 746 89.0 
Copperbelt 5th 2013.5 9,257 88.5  3rd 2018 730 91.4 
Eastern 5th 2013.5 9,257 88.5  3rd 2018 875 93.6 
Luapula 5th 2013.5 9,257 88.5  3rd 2018 817 91.9 
Lusaka 5th 2013.5 9,257 88.5  3rd 2018 818 89.3 
Muchinga 5th 2013.5 9,257 88.5  3rd 2018 661 91.2 
North Western 5th 2013.5 9,257 88.5  3rd 2018 608 92.6 
Northern 5th 2013.5 9,257 88.5  3rd 2018 692 90.6 
Southern 5th 2013.5 9,257 88.5  3rd 2018 746 94.5 
Western 5th 2013.5 9,257 88.5  3rd 2018 612 90.4 

*3rd level represents province level data and 5th level represents country level data. 
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Difference and absolute difference between estimates 

In order to compare the indicators calculated from different levels and years from DHS, we 

calculated the difference and absolute difference between estimates, mimicking the scenarios 

from the actual DHS/MICS-NGO data. 

 For indicators from different years and the same geographical level (Scenario 1), the 

difference between estimates was calculated by subtracting the indicators from the most 

recent cycle from the indicators from the prior cycle (Older cycle-Newer cycle). For indicators 

from the same year and different geographical level (Scenario 2), the difference between 

estimates was calculated by subtracting the indicator estimates from the lowest geographical 

level from the indicator estimates from the highest level (Highest level-Lowest level). Finally, for 

indicators from different years and geographical levels (Scenario 3), the difference between 

estimates was calculated by subtracting the indicator estimates from the older cycle and 

highest geographical level from the indicator estimates from the most recent cycle and lowest 

level. See Table 8 for the DHS cycles included as well as the geographical level comparison for 

each scenario. 

We calculated the difference and absolute difference between estimates by year 

difference (grouped into tertiles: 0 to 2.5 years, 3 to 5 years, and 5.5+ years), geographical level 

difference (grouped as 0, 1, 2+), sample size from the DHS data simulating DHS (grouped into 

tertiles: 10-769, 770-5,339, and 5,340+), and sample size from the DHS data simulating NGO 

(also grouped into tertiles: 10-39, 40-106, and 107+). 
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Table 8. DHS cycles and geographical level comparison included in the DHS vs DHS analysis. 

 Scenario 1 (N=9,497)  Scenario 2 (N=60,388)  Scenario 3 (N=47,990) 

Country DHS cycle 
Geographical 

level comparison  DHS cycle 
Geographical 

level comparison  DHS cycle 
Geographical 

level comparison 

Bangladesh 2011 
2014 

3rd-3rd 
5th-5th 

 2014 3rd-2nd 
5th-2nd 
5th-3rd 

 2011 
2014 

3rd-2nd 
5th-2nd 
5th-3rd 

Ethiopia 2011 
2016 

3rd-3rd 
5th-5th 

 2016 5th-3rd  2011 
2016 

5th-3rd 

Kenya 2008.5 
2014 

3rd-3rd 
5th-5th 

 2014 5th-3rd  2008.5 
2014 

5th-3rd 

Malawi 2010 
2015.5 

3rd-3rd 
4th-4th 
5th-5th 

 2015.5 4th-3rd 
5th-3rd 
5th-4th 

 2010 
2015.5 

4th-3rd 
5th-3rd 
5th-4th 

Pakistan 2006.5 
2012.5 

3rd-3rd 
5th-5th 

 2012.5 3rd-2nd 
5th-2nd 
5th-3rd 

 2006.5 
2012.5 

3rd-2nd 
5th-2nd 
5th-3rd 

Tanzania 2010 
2015.5 

4th-4th 
5th-5th 

 2015.5 4th-2nd 
5th-2nd 
5th-4th 

 2010 
2015.5 

4th-2nd 
5th-2nd 
5th-4th 

Zambia 2013.5 
2018 

3rd-3rd 
5th-5th 

 2013.5 5th-3rd  2013.5 
2018 

5th-3rd 

Geographical level comparison: geographical level from older cycle vs geographical level from most recent cycle 
included. 
2nd level represents district or equivalent; 3rd level: province, state or equivalent; 4th level: region; 5th level: 
country. 
Scenario 1: DHS data from different years compared using the same geographical levels.  
Scenario 2: DHS data from the same year compared using different geographical levels.  
Scenario 3: DHS data from different years compared using different geographical levels.  

Partition of the variance 

As we did with DHS/MICS vs NGO estimates, we used Analysis of Variance (ANOVA) to partition 

the variance of difference or absolute difference between DHS estimates by indicator, 

geographical level difference, and year difference. We did not include season in this analysis 

since most DHS data are collected during the same season within a country.   

Modelling of effect of difference of geographic level and year of data collection 

We replicated the same analysis performed with the actual DHS/MICS vs NGO dataset but now 

comparing DHS vs DHS. Mixed models were performed to assess the difference between the 

estimates’ variance across different geographical level and years of data collection. For all 

models, we excluded indicators that were based on a sample size smaller than ten 

observations. For all models, a multiplicative interaction between geographical level difference 
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(grouped as 0, 1, 2+) and year difference (grouped into tertiles) was added as the 

repeated/group term. All Models were modelled with no intercept. See the description of the 

models below.  

Difference between estimates as the dependent variable: 

• Model 5: unadjusted; 

• Model 6: adjusted for Country; 

Absolute difference between estimates as the dependent variable: 

• Model 7: unadjusted; 

• Model 8: adjusted for Country. 

With the results of the mixed models, we performed linear regressions where the 

variance of the residual difference was the dependent variable, and geographical level 

difference and year difference were the independent variables. This step was performed in 

order to obtain two simple coefficients that summarize the residuals from the previous analysis 

and that are easier to interpret. Geographical level difference and year difference were added 

as continuous variables using the mean values for each category. We obtained linear equations 

for the overall data, and for Model 6, we also obtained results by subgroup of indicators. 

Comparing results from Parts 1 and 2 

The mean absolute difference of subgroups calculated from the DHS/MICS-NGO dataset 

was compared to those calculated using the DHS-DHS dataset (Scenarios 1, 2 and 3 combined). 

In order to compare results from mixed models using the DHS/MICS-NGO data and the 

DHS-DHS data, we plotted the standard deviation of the residual difference between estimates 

by geographical level difference and years difference from Model 2 (using DHS/MICS vs NGO) 

and Model 6 (using DHS vs DHS). 
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2.2. Results 

DHS vs DHS 

Most pairs of indicators (51%) were from the same year, and most (64%) were two or more 

geographical levels apart. Table 9 shows that the absolute difference between estimates is 

larger for data that were collected 5.5+ years apart than data collected within 3 years. As 

geographical level difference increases, the absolute difference between estimates also slightly 

increases (9.6% for data from the same level compared to 11.2% for data with 2+ levels 

difference). Table 10 presents the partition of variation results from DHS vs DHS and DHS/MICS 

vs NGO comparison. For DHS vs DHS, geographical level and year account for more variation in 

absolute difference than the results presented using the DHS/MICS vs NGO dataset, but in all 

cases, most of the variance was unattributed, that is, it remained unexplained by the model. 

Table 11 presents the results from the mixed models performed using the DHS vs DHS 

dataset. Table 12 presents the result of linear regression of the variance of the difference 

between estimates by subgroup and the overall equation by using the DHS-DHS dataset. Results 

from the linear regression (using Model 6 results from the mixed model) show that, on average 

across indicators, increasing one geographical level multiplies the variance of the residual 

difference between estimates by 55.4; and increasing one-year difference multiplies it by 28.1. 
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Table 9. Absolute difference of estimates by year difference, geographical level difference, DHS 
levels, and DHS sample sizes. 

    Absolute difference between estimates 

Variable N* %  Mean SD Median IQR Min Max 

Year difference          

0-2.5 year 60,388 51.2  9.4 10.2 6.1 11.5 0.0 93.3 

3.0-5.0 years 14,163 12.0  8.7 9.7 5.5 10.6 0.0 84.1 

5.5-6 years 43,324 36.8  13.0 14.1 8.6 15.9 0.0 97.6 

Geographical level difference          

0 9,497 8.1  9.6 11.4 5.7 11.3 0.0 97.4 

1 32,611 27.7  9.8 10.8 6.3 11.8 0.0 95.6 

2+ 75,767 64.3  11.2 12.3 7.2 13.7 0.0 97.6 
DHS 1 geographical level          

Country 65,843 55.9  11.1 12.1 7.2 13.6 0.0 97.6 
Region 27,280 23.1  10.1 12.1 6.1 11.8 0.0 97.4 
Province 24,752 21.0  10.0 10.8 6.6 12.5 0.0 95.6 

DHS 2 geographical level          
Country 931 0.8  6.7 8.6 3.6 7.1 0.0 86.4 
Region 9,301 7.9  10.7 13.0 6.4 12.5 0.0 97.4 
Province 32,228 27.3  8.7 9.7 5.6 10.1 0.0 90.1 
District 75,415 64.0  11.5 12.5 7.6 14.4 0.0 97.6 

DHS 1 sample size          

Tertile 1 (10-769) 39,281 33.3  10.9 12.0 7.2 12.6 0.0 97.4 

Tertile 2 (770-5,339) 39,152 33.2  10.7 11.6 6.9 13.0 0.0 97.6 

Tertile 3 (5,340-36,430) 39,442 33.5  10.4 12.0 6.3 13.4 0.0 95.5 

DHS 2 sample size          

Tertile 1 (10-39) 39,553 33.6  13.3 12.9 9.5 14.9 0.0 97.4 

Tertile 2 (40-106) 39,075 33.1  10.6 11.7 6.9 13.0 0.0 97.6 

Tertile 3 (107-36,430) 39,247 33.3  8.1 10.2 4.5 9.9 0.0 96.1 

*Indicators based on a sample size smaller than ten observations were excluded. 
DHS 1: older/higher cycle (mimicking DHS/MICS data).  
DHS 2: newer/lower cycle (mimicking NGO data). 
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Table 10. Partition of variance of difference and absolute difference between estimates by indicator, geographical level difference, 
year difference, and season. 

 NGO vs DHS/MICS   DHS vs DHS 

 Percent variance due to (%):   Percent variance due to (%): 

Dependent variable n Indicator 
Geo. level 
difference 

Year 
difference Season Other  

 
n Indicator 

Geo. level 
difference 

Year 
difference Other 

Difference 1,996 16.69 0.00 0.61 0.02 82.67   109,251 6.48 0.04 0.00 93.48 

Absolute difference 1,996 16.76 0.00 0.23 0.15 82.87   109,251 12.61 1.25 4.50 81.63 

Results from the ANOVA models. 
Model: difference or absolute difference between estimates by indicator, geographical level difference (0,1,2+), year difference (continuous), and season 
(same season, different season, season unknown – in NGO vs DHS/MICS comparison only). 
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Table 11. Residuals of difference and absolute difference between estimatesa (DHS vs DHS, N=117,875). 

Level*Year 
 

N 
 Predicted variable: 

Difference between estimates  
Predicted variable: 

Absolute difference between estimates 

       Variance of the residuals   Variance of the residuals 

Level Year 
 

Country Pairsb 
 Mean (SD) of the 

predicted variable Model 5 Model 6  
Mean (SD) of the 

predicted variable Model 7 Model 8 

Same level 0-2.5 year  - 0  - - -  - - - 
3.0-5.0 years  3 3,586  -2.0 (10.9) 122.4 117.8  7.3 (8.3) 122.4 69.5 
5.5-6 years  4 5,911  2.2 (16.7) 283.2 286.0  11.0 (12.8) 283.2 164.3 

1 level 
difference 

0-2.5 year  4 18,415  -0.6 (12.7) 161.2 160.9  8.6 (9.3) 161.2 85.1 
3.0-5.0 years  1 3,657  -1.9 (12.8) 166.7 163.7  8.9 (9.4) 166.7 88.3 
5.5-6 years  3 10,539  0.7 (17.8) 317.1 318.4  12.0 (13.1) 317.1 171.8 

2 or more 
level 
difference 

0-2.5 year  7 41,973  -0.6 (14.3) 206.0 205.5  9.8 (10.5) 206.0 107.1 
3.0-5.0 years  3 6,920  -2.5 (13.8) 196.1 189.0  9.3 (10.4) 196.1 106.8 
5.5-6 years  4 26,874  -0.9 (20.2) 407.0 404.8  13.8 (14.7) 407.0 222.6 

a. Results from the mixed models. 
b. Number of pairs of matched DHS-DHS estimates of indicators. 
Model 5 and 7: unadjusted. 
Model 6 and 8: adjusted for Country. 
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Table 12. Result of linear regression of the variance of the difference between estimates by 
subgroup and overall. 

  

Intercept 

 Year 
difference 

 Geographical 
level difference 

 

Error Subgroup   Coefficient   Coefficient  

Child anthropometry         
Stunting (%)  60.0  9.2  28.3  40.2 
Underweight (%)  63.8  3.0  12.8  36.2 
         

Child diet         
Ate 4+ food groups (%)  126.1  6.8  11.3  42.3 
Bottle fed yesterday (%)  -24.4  10.7  135.4  98.2 
Consumption of iron-rich foods (%)  -160.5  150.0  162.6  465.6 
Consumption of vit A-rich foods (%)  133.1  -2.0  35.3  43.8 
Continued breastfeeding (%)  25.7  24.5  78.2  72.0 
Exclusive breastfeeding: 0-6m (%)  128.9  19.5  97.5  137.1 
Initiation of breastfeeding within 1 hour of 
birth (%)  106.9  4.0  61.9 

 
80.3 

Receiving foods: 6-8m (%)  228.6  -1.7  5.8  49.2 
         

Child health         
Child took supplement/vaccine (%)  16.0  49.1  65.7  167.6 
Diarrhea in the last two weeks (%)  53.7  3.0  0.3  24.6 
Diarrhea in the last two weeks: 0-5m (%)  37.2  0.9  -4.5  7.6 
Diarrhea treatment received (%)  110.9  22.8  30.3  37.4 
Diarrhea, given more to drink (%)  172.1  5.4  -11.2  31.4 
Diarrhea, given more to eat (%)  64.0  1.2  -16.4  11.8 
         

Household characteristics         
Ever married (%)  -6.6  1.0  20.8  20.2 
HH has electricity (%)  101.0  -4.6  203.8  79.4 
Head of HH is male (%)  4.8  1.1  27.7  17.8 
Number of people in the HH (mean)  0.1  0.0  0.2  0.3 
Urban residence (%)  87.3  8.4  331.7  308.4 
         

Household wealth         
HH has a car (%)  6.4  0.2  10.5  12.8 
HH has agricultural land/bike/phone (%)  -16.6  40.0  130.9  125.3 
HH has animals (%)  32.5  4.9  126.6  33.4 
         

Maternal characteristics/health         
Woman able to read (%)  65.0  -2.4  90.6  89.1 
Woman never attended school (%)  65.7  -3.1  76.0  85.0 
Birth at a health facility/assisted by skilled 
birth attendant (%)  71.3  129.8  18.6 

 
465.5 

Number of ANC (mean)  0.5  0.0  0.3  0.5 
Number of live births (mean)  0.0  0.0  0.1  0.1 
Woman received/consumed iron 
supplements (%)  83.5  10.2  48.6 

 
34.7 

Woman received ANC (%)  102.9  -2.9  80.1  57.1 
Woman received PNC (%)  230.4  53.5  40.1  233.1 
Woman’s ANC content (%)  116.5  4.5  93.2  93.0 
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Intercept 

 Year 
difference 

 Geographical 
level difference 

 

Error Subgroup   Coefficient   Coefficient  

         
WASH         

HH dispose child stool in toilet/latrine (%)  57.6  10.0  112.6  75.1 
HH has improved drinking water (%)  49.3  21.4  242.5  320.7 
HH has improved sanitation (%)  242.6  -3.6  70.4  187.7 
HH shares toilet (%)  23.2  6.5  83.9  56.0 
HH treats drinking water (%)  12.3  3.0  50.0  53.1 
Handwash station has ash/sand/soap/water 
(%)  277.4  -24.3  -56.0 

 
80.8 

Time to obtain drinking water 30+ min (%)  32.1  5.5  77.3  114.5 
         

All  63.1  28.1  55.4  74.7 

 

Box 1 presents two examples on how the regression coefficients from Table 12 might be 

used to estimate the expected imprecision of indicators when using data from different years 

or geographical levels. To illustrate, an NGO aimed to estimate the prevalence of “Stunting (%)” 

in the district level and used DHS data in the province level (one level difference) from one year 

ago. The prevalence of Stunting obtained was 40%. From Equation 1 (Box 1), the NGO should 

expect that the variance of the difference between estimates (if they were to do a survey and 

estimate stunting) is around 97.5, that is, the standard deviation (SD) is 9.9%. Therefore, they 

should expect the measurement they would make for the prevalence of Stunting to be ± 1 SD 

around the DHS value, that is, between 30.1% and 49.9%. Likewise, one should expect that the 

standard deviation of “Head of household is male (%)” should be around 6.2% when using 

publically available data from five years ago and one level difference (see Equation 2 from Box 

1). Note that since the regression model was based on data from at least one year apart or one 

level difference, these results are not expected to be valid for data from the same year and 

same geographical level. 
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Box 1. Two examples on how the coefficients from Table 12 could be used to estimate a 
confidence interval for the value of an indicator, using publically available data from different 
years and geographical levels. 

  

*Regression model was based on data where at least one year/level difference was different from zero. The results 
are not expected to be valid for data from the same year and same geographical level. 

  

Example 1. Stunting (%) 

Equation 1:  

Variance of the DHS/MICS-NGO difference (V) = 60.0 + 9.2*year 

difference + 28.3*level difference 

where year difference > 0 or level difference > 0*. 

When year difference = 1 and level difference = 1 then: 

V = 60.0 + 28.3*1+ 9.2*1 

V = 97.5 

Standard deviation (SD) of the DHS/MICS-NGO difference = 9.9% 

if Stunting prevalence = 40% then we may expect: 

Stunting (±1SD) = 40% ± 9.9% 

Example 2. Head of household is male (%) 

Equation 2: 

Variance of the DHS/MICS-NGO difference (V) = 4.8 + 1.1*year difference + 27.7*level 

difference 

where year difference > 0 or level difference > 0*. 

When year difference=5 and level difference=1 then: 

V= 4.8 + 1.1*5 + 27.7*1 

V= 38 

SD of the DHS/MICS-NGO difference = 6.2% 

if Head of household is male prevalence = 85% then: 

Head of household is male (±1SD) = 85% ± 6.2% 
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Comparing results from Parts 1 and 2 

Graph 5 shows the mean absolute difference by subgroup calculated using the actual 

DHS/MICS-NGO dataset and using the DHS-DHS dataset. The X-axis is sorted from the smallest 

to largest difference between the mean absolute differences. Overall, the absolute difference 

between estimates calculated using the DHS-DHS data is lower than the DHS/MICS-NGO 

differences, all subgroup of indicators has a mean absolute difference below 20% for the DHS-

DHS comparison. From this graph we can observe that there seems to be a correlation between 

the patterns - many peaks and valleys are aligned. Some subgroups have mean absolute 

difference very close, including “Stunting (%)”, “Ate 4+ food groups (%)”, “Head of household is 

male (%)”, and “Household dispose child stool in toilet/latrine (%)”. 

Graph 6 compares the results from the mixed models using the DHS/MICS-NGO dataset 

and using the DHS-DHS dataset. We plotted the standard deviation of the residual difference 

from Model 2 (DHS/MICS-NGO) and Model 6 (DHS-DHS) by geographical level difference 

(grouped as 0, 1, 2+) and year difference (grouped into tertiles). Overall, the variance from the 

DHS/MICS-NGO model is higher than the variance from the DHS-DHS comparison. Graph 6A 

shows that the standard deviation of the residuals tends to increase as year difference 

increases, except for data from the same level from DHS/MICS-NGO. Graph 6B presents the 

same results but now grouping by year difference. For DHS-DHS data, it is more evident the 

pattern that the standard deviation increases as geographical level increases. Inconsistent 

results were obtained for the DHS/MICS-NGO comparison. 
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Graph 5. Comparing mean absolute differences by subgroup from the actual DHS/MICS-NGO dataset and from the DHS-DHS dataset 
(proportion indicators only). 
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Graph 6. Standard deviation (SD) of the residual difference between estimates from DHS/MICS 
vs NGO (Model 2) and DHS vs DHS (Model 6), by year difference and geographical level 
difference. 

 
Thresholds values for tertiles of year difference: 
DHS vs DHS data: tertile 1: 0-2.5 years; tertile 2: 3-5 years; tertile 3: 5.5-6 years. 
DHS/MICS vs NGO data: tertile 1: 0-1 year; tertile 2: 1.5-3 years; tertile 3: 3.5-11 years. 

 
Thresholds values for tertiles of year difference: 
DHS vs DHS data: tertile 1: 0-2.5 years; tertile 2: 3-5 years; tertile 3: 5.5-6 years. 
DHS/MICS vs NGO data: tertile 1: 0-1 year; tertile 2: 1.5-3 years; tertile 3: 3.5-11 years. 
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Part 3. Simulations 

3.1. Methods  

Analysis 

We performed simulations where the indicators were measured without systematic error, only 

sampling error. We simulated a situation where the only source of imprecision of the indicator’s 

measures would be from sampling error. The simulation samples from a "true" prevalence (p) 

of 1%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and 99%. We assumed an n of 500, 

which was the approximate sample size of both DHS and NGO samples in our data set. We then 

generated a “Baseline Estimate 1” by drawing randomly from a binomial distribution with mean 

n*p and variance np(1-p). A “Baseline estimate 2” was generated in the same way, and the 

difference between the first and second estimate was calculated. We ran 1,000 iterations to 

estimate the distribution of the differences. 

Comparing results from Parts 1, 2 and 3 

We compared the distribution of absolute difference between estimates from the Part 1 

(DHS/MICS vs NGO), Part 2 (DHS vs DHS), and Part 3 (Simulations) by using a boxplot where the 

indicator reference value (x axis) was the NGO data or the data that simulating the NGO data 

(the most recent/lowest geographical level), and the absolute difference between estimates 

was calculated the same as before, e.g., DHS/MICS (or the data simulating DHS/MICS) minus 

NGO (or the data simulating NGO). Only estimates of proportions for binary indicators were 

included. 
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3.2. Results 

Simulations 

Results from the simulations show that the difference between simulated estimates was overall 

small, indicating that sampling error does not contribute much to the difference in the 

estimates. 

Comparing results from Parts 1, 2 and 3 

Graph 7 presents the boxplot of the absolute difference between estimates by the 

indicator reference value (for estimates of proportions for binary indicators only). From the 

simulation, we observe that the distributions are narrow across all indicator true values, being 

slightly larger when the reference value is around 50%. At <5% and >95%, absolute differences 

range from zero to about 2%, and at 35-45%, it goes from zero to 11%. Scenario 1 shows the 

absolute difference attributed to years difference, by comparing indicators from the same 

geographical level but from two different DHS cycles. Scenario 2 assessed the absolute 

difference due to geographical level difference, by comparing indicators from the same year 

but different levels. Scenario 3 shows the absolute difference between estimates when data are 

from different years and geographical levels. We also present Scenarios 1-3 combined in order 

to obtain a scenario similar to the actual DHS/MICS-NGO dataset. 

Overall, the distribution of the absolute difference between estimates is narrower in the 

extremes and larger in the centre of the graph (except for Scenario 1 that differences are larger 

for prevalence >85%). The distribution combining Scenarios 1-3 (in pink) is very similar to the 

distribution obtained using the DHS/MICS-NGO dataset (in light green).  
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Graph 7. Absolute difference between estimates by the reference value (for estimates of proportions for binary indicators only). 

 

Reference value: DHS estimate or the estimate simulating DHS. 
Simulation: Comparison of two samples simulating imprecision from sampling only (1,000 iterations at each true prevalence) 
Scenario 1: DHS data from different years compared using the same geographical levels (N=9,024).  
Scenario 2: DHS data from the same year compared using different geographical levels (N=56,185).  
Scenario 3: DHS data from different years compared using different geographical levels (N=44,042).  
Scenarios 1-3 combined (N=109,251). 
Actual (DHS/MICS-NGO): data comparing NGO indicators to DHS/MICS (N=1,996). 
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Part 4. Case studies 

The last part of this report presents two case studies performed in Vietnam and Nepal 

comparing data from one NGO baseline report for each country with estimates calculated using 

DHS (Nepal) and MICS (Vietnam). The main objective of these analyses was to better 

understand how the indicators from NGO and DHS/MICS differ in a specific context and to 

assess how using publically available data instead of NGO baseline data would affect an NGO 

intervention in terms of project planning and impact assessment. 

 The Nepal case study compared NGO data from the 2016 Maternal Newborn and Child 

Health baseline survey conducted by the International Nepal Fellowship (INF) in the Banke 

district in Province 5 in the plains of Nepal, with the 2016 Nepal DHS, using data from the 

district (Banke), province (Province 5), region (Mid West Terai) and country level. For the full 

case study report, see Appendix 3. The Nepal case study found that DHS data could substitute 

project-specific baseline data for selected indicators. Amongst the main findings, this analysis 

showed that median absolute difference between NGO and DHS estimates were lowest when 

using DHS country level, followed by province level, and that gains from using data from the 

closest DHS geographical level (district) were offset by small sample sizes. The use of child age 

subgroups for certain indicators resulted in low number of cases and high variability around the 

estimates, making the data more difficult to use and interpret. 

 The Vietnam case study used data from the 2016 baseline survey of the HealthBridge 

Canada MNCH project in Son La province, conducted by CCIHP, and the 2013/2014 Vietnam 

MICS, using data from the closest geographical level available, that is, the northern 

mountainous region where the Son La province is located. To see the full Vietnam case study 

report, see Appendix 4. The Vietnam case study showed that about 45% of the pairs of 

indicators were within a 10% difference, and 30 out of the 38 indicators were within a 20% 

difference. Among the indicators within a 1% difference were “Woman took iron pills during 

pregnancy (%)”, “Consumption of vitamin A-rich foods: 6-11m (%)”, “Exclusive breastfeeding: 0-

6m, girls (%)”, “HH has soap at handwash station (%)”, and “HH has water at handwash station 

(%)”.  



65 
 

Discussion 

Our interest in carrying out this research was with the hope that if successful, that is if 

DHS/MICS and NGO estimates were similar, then NGOs could forego baseline data collection 

and use as a substitute DHS or MICS estimates, or estimates from some other publically 

available dataset, saving the NGO time and money, and reducing respondent burden.  While we 

cannot give a blanket recommendation that DHS and MICS could always replace NGO baseline 

surveys, there are at least some situations where DHS/MICS could be used to the NGO’s 

advantage: when the estimate is expected to be less than 15% or above 85%; when the 

indicator of interest is one of the few with consistent similarity between DHS/MICS and NGO 

estimates; when the NGO has tolerance for estimates of low or unknown accuracy. 

This study showed that many indicators presented large differences between NGO and 

DHS/MICS estimates. Almost all indicators had at least some pairs that were widely different, 

except for a few indicators including “Household has a car (%)”, “Consumption of vit A-rich 

foods (%)”, “Diarrhea in the last two weeks: 0-5m (%)”, “For those with diarrhea in the past two 

weeks: given more to eat (%)”, and “Bottle fed yesterday (%)”. Only about 33% of the pairs of 

indicators were within 5% difference, and about 80% of the pairs of indicators were within 20% 

difference. All indicators with quantitative estimates (not binary) from NGO and DHS/MICS 

were very close (“Number of people in the household”, “Number of ANC”, “Number of live 

births”, and “Number of months taking iron pills”). Agreement between indicators were higher 

when estimating low or high prevalence (e.g., <15% or >85%).  These results were expected as 

sampling theory indicates that absolute precision is higher when estimates are close to 0% or 

100% (relative precision (precision divided by estimate) is not necessarily higher). If an NGO 

needs an accurate estimate of the prevalence of an indicator, and the expected value of the 

indicator is either very low (close to 0%) or very high (close to 100%), using publically available 

data can be an alternative to collecting their own data.  

We had hypothesized that publically available data can provide estimates of baseline 

conditions similar to those reported in NGO baseline reports when matched as closely as 

possible for location, year, and season of data collection and that the impact of differences in 
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year, geographical level, and season varies across health indicators. From the descriptive 

analyses, we found that as year difference increased, the mean difference between estimates 

slightly increased, and estimates derived from lower geographical levels (such as village or 

district from NGO and province for DHS/MICS) contributed to a higher mean absolute 

difference between estimates. In general, larger sample sizes were obtained at higher 

geographical levels and the larger the sample size from NGO or DHS/MICS, the smaller the 

mean absolute difference between estimates. Whether the seasons of data collection were 

matched or different did not make a measurable difference to the similarity between 

estimates.  

However, the partition of variance analyses showed that DHS/MICS and NGO estimates 

differed, for the most part, in unpredictable ways, and different geographical levels and years 

difference explained only a small part of the variation, which indicates that variability between 

estimates was mostly due to random noise or other factors not captured in the models. When 

performing analyses employing mixed models to assess how the variance of the 

difference/absolute difference between estimates varied with differences in geographical level 

and years of data collection, we observed that the variance tended to increase as year 

difference increased, but this trend was not consistent for data from the same geographical 

level, and no trend was observed across geographical level difference. We hypothesize that 

data considered from the same geographical level might not correspond to the same exact 

location or might not be comparable. NGOs tend to target smaller geographical levels or 

communities, and sometimes combined data from different small villages was presented in the 

baseline reports. In this case, we considered the combined data from the villages at the higher 

geographical level of district or province, but NGO data were not necessarily representative of 

the district or province. As well, data considered from the same year might not have been 

collected during the same period. The exact beginning and ending dates of data collection were 

not always available in the NGO reports, and it could be that data were collected during 

different months or the length of data collection were very different. For example, data 

collection from one of the sources might have spanned over a much longer or shorter duration 

than the other. This variability within the year and geographical level difference groups would 
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explain why some pattern was observed for data from many years apart or from two or three 

geographical levels difference but not from data that were fewer years apart or from the same 

level. 

Various graphs and statistical models were constructed and examined to try to 

understand how the differences between estimates varied with differences in year, geographic 

level, and season. There were no models that provided consistent, coherent explanations of the 

role of these effects in the difference of estimates. A model that included all the interaction 

effects might have helped to have a better approximation of the underlying “truth”, but we had 

insufficient data to include all those degrees of freedom in the model and results would be too 

complex to interpret and apply to real-life situations. 

We hypothesize that large differences between estimates from NGO baseline reports 

and publically available data might be due to three main reasons: (i) they are not measuring the 

same underlying true value; (ii) they are not measuring the indicator in the same way; or (iii) 

the NGO or DHS/MICS teams are measuring the indicator with high technical error of 

measurement.  

(i) It is possible that NGOs’ estimates are of different populations (DHS/MICS are 

nationally representative, whereas NGOs often try to target the lower wealth villages), 

resulting in NGO estimates appearing worse off than the DHS/MICS estimates. However, 

by comparing indicators related to household wealth, we observed that the mean 

differences for these indicators were smaller than most indicators, such as “Household 

has electricity” (0.8% difference); “Household has a car” (0.2% difference); “Household 

has agricultural land/phone/bike” (5.7% difference); and “Household has animals” (4% 

difference). Still, users of DHS/MICS data would need to keep in mind the possibility of 

different levels of wealth between their target population and DHS/MICS populations. It 

is possible that the differences between estimates observed might reflect, at some level, 

actual changes over the years or across different geographical locations. Results from 

the analyses comparing data from the same source (DHS) but from different years and 

geographical levels also resulted in large differences between estimates.  
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(ii) Different methods employed while sampling, collecting, processing and analyzing 

data might also have contributed to the high differences between DHS/MICS and NGO 

estimates. Many of the NGO baseline reports did not provide details of sampling or 

analytical methods used, so we were not sure how to match analyses with DHS/MICS 

survey data.  

(iii) Finally, several indicators related to maternal and child health included in this study 

have not been validated and some have been shown to have low validity, such as 

maternal report of skilled birth attendance (4). Low accuracy in reporting can result in 

bias in unpredictable direction and dimension, resulting in large differences between 

estimates. 

Whatever the cause of the large differences between estimates was, it was not possible 

to know which of the data sources (DHS/MICS or NGO) provided the most accurate estimation 

of the true prevalence in the NGOs target population. Furthermore, while we have been 

comparing DHS/MICS and NGO point estimates, the indicators are measured with error. The 

standard error for the DHS indicators is greater than 5% in eleven percent of the estimates. In 

particular, for DHS estimates between 40% and 60% the standard error is greater than 5% 

twenty percent of the time. An estimate with a standard error of 5% will have a 95% confidence 

interval of +/- 9.8%. In fact, for 25% of the DHS/MICS-NGO pairs, the difference between the 

estimates is less than 2 standard errors. Most of the NGO reports did not include the standard 

error of the estimates, but they would be approximately1 equal to  𝑆𝐸 =  √
𝑝(1−𝑝)

𝑛
 and the 

confidence interval for an indicator with prevalence (p) between 40% and 60%, with a sample 

size (n) of 100, for example, would be +/- 10%.  

Much of the analyses in this report document the differences between NGO and 

DHS/MICS estimates and the lack of identifiable patterns in those differences. However, 

depending on the objectives, publically available data can be useful in some cases to 

complement or replace baseline studies and to obtain estimates of important indicators. A 

 
1 The actual standard error would depend on sample weights and sampling design. 
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study comparing DHS data to a small population-based survey from Rwanda showed that nine 

out of fifteen indicators related to maternal, newborn and child health were within a 10% 

difference (6). Like our results, some of the indicators with the largest differences were 

“Exclusive breastfeeding: 0-6m (%)”, “Birth assisted by skilled attendant (%)”, and “For those 

with diarrhea in the past two weeks: given more to drink (%)” (6). Similarly, in the case studies 

from Nepal and Vietnam (Appendix 3 and 4) there were many indicators where the DHS/MICS 

and NGO estimates were similar. 

Large population-based health surveys can also be a valuable source of data to 

understand complex relationships, such as poverty and health, and when planning 

interventions, since they provide highly standardized data across different countries and 

regions. Using secondary data can also be interesting in situations of budget or mobility 

restraint, such as during the COVID-19 pandemic with limited data collection opportunities. 

However, when using DHS/MICS data, the user must keep in mind the differences between 

DHS/MICS estimates and NGO estimates highlighted in this report. 

Limitations of this study 

This study had some limitations. Most NGO reports were not published and were not 

peer-reviewed but were created for internal use only and were shared with us. Indicators 

extracted from NGO reports were not necessarily consistent across all reports, however, we 

matched as close as possible the same methods employed by the NGO in order to obtain the 

same indicators from DHS or MICS. Some reports provided limited information concerning 

methods of data collection and analysis, such as date of beginning and end of data collection. In 

the impossibility of obtaining the exact dates, we used the year that the report was elaborated 

or published. Season of data collection was not possible to assess for eight reports. Assigning 

the geographical level of data from the NGO report was also challenging, some reports 

presented results combining several villages, and others presented data by intervention and 

control groups without specifying which geographical locations were included in each group. 
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However, we were able to contact and exchange with several NGOs in order to obtain 

supplementary information about the reports’ methods.  

   

Conclusion 

Our first hypothesis was that publically available data can provide estimates of baseline 

conditions similar to those reported in NGO baseline reports when matched as closely as 

possible for location, year, and season of data collection. Our answer to this, in brief, is that 

publically available data can be used, if the NGO is tolerant of imprecise estimates.  

Our second hypothesis was that the impact of differences in year, geographical level, 

and season varies across health indicators. Our answer to this is yes for year and geographical 

level, not for season, but the variation due to year, geographic level and health indicator is only 

a small part of the total variation, and even after accounting for those sources of variation there 

will still be differences between the estimates from the two data sources. 

While an NGO may use the evidence presented here to justify forgoing their own 

baseline survey, they should keep in mind that DHS and MICS provide estimates for only some 

of the indicators of interest to the NGO. On average, we estimated 18 of the NGO’s indicators 

using DHS/MICS, but NGOs were often reporting 100+ estimates. Furthermore, being in the 

field can provide valuable insights for project design and implementation.   
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Appendix 1. Supplementary tables 

Table S1. Example of how the estimates from NGO and DHS/MICS were matched for the indicator “Woman had at least 3 ANC visits during last 
pregnancy (%)”. 

    NGO  DHS/MICS 

Country Region Province District Source Year Level n Estimate  Source Year Level n Estimate 

Ethiopia 

Amhara+Tigray+ 
Oromia+Benishangul-
Gumuz+SNNP - - NIMS 2017.5 4th 409 77.0  DHS 2016 4th 4017 50.0 

India - Jharkhand Pakur Eficor 2012 2nd 300 29.3  DHS 2005.5 3rd 618 35.9 

India - Jharkhand Jharkhand IntraHealth 2010 2nd 5203 47.0  DHS 2005.5 3rd 320 36.6 

India - Uttar Pradesh Uttar Pradesh IntraHealth 2010 2nd 8860 50.0  DHS 2005.5 3rd 1307 25.6 

Pakistan - Khyber Pakhtunkhwa Battagram Red Cross 2012 2nd 583 22.4  DHS 2012.5 3rd 1529 37.3 

Pakistan - Khyber Pakhtunkhwa Swat Red Cross 2012 2nd 583 36.3  DHS 2012.5 3rd 1529 37.3 

Tanzania Kigoma - - World Vision 2017 4th 485 67.7  DHS 2015.5 4th 278 69.6 

Vietnam 
North Central and Central 
Coastal area Nghe An Que Phong CARE 2015 2nd 196 77.6  MICS 2013.5 4th 300 92.8 

Vietnam 
Northern Midlands - 
Mountainous area Cao Bang Bao Lac CARE 2015 2nd 198 72.2  MICS 2013.5 4th 230 72.2 

Vietnam Central Highlands Kon Tum Tu Mo Rong CARE 2015 2nd 200 71.0  MICS 2013.5 4th 109 68.5 

Vietnam 

North Central and Central 
Coastal area, Northern 
Midlands - Mountainous 
area, Central Highlands 

Nghe An+Cao 
Bang+Kon Tum - CARE 2015 3rd 594 73.6  MICS 2013.5 4th 640 81.2 

Vietnam 
Northern Midlands - 
Mountainous area Hoa Binh Da Bac+Hoa Binh Oxfam 2014 2nd 472 94.7  MICS 2013.5 4th 230 72.2 

Vietnam Red River Delta Hung Yen Phu Cu+Hung Yen Oxfam 2014 2nd 743 98.6  MICS 2013.5 4th 343 92.6 

Vietnam 
Northern Midlands - 
Mountainous area Lang Son 

Binh Gia+Lang 
Son Oxfam 2014 2nd 767 93.9  MICS 2013.5 4th 230 72.2 

Vietnam 

Northern Midlands - 
Mountainous area, Red 
River Delta 

Hoa Binh+Hung 
Yen+Lang Son - Oxfam 2014 3rd 1982 95.9  MICS 2013.5 4th 573 84.4 

*1st level represents village, town, locality or traditional authority; 2nd level: district or equivalent; 3rd level: province, state or equivalent; 4th level: region; 5th 

level: country. 
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Table S2. DHS/MICS and NGO estimates, difference and absolute difference between estimates (DHS/MICS-NGO) by indicator (mean, SD, median, 
IQR, min and max values). 
  

DHS/MICS  NGO  Difference of estimates  Absolute difference of estimates 

Indicator N Mean  Mean  Mean SD Median IQR Min Max  Mean SD Median IQR Min Max 

Child anthropometry                   

Stunting:0-5m (%) 4 4.7  16.0  -11.3 3.0 -12.1 4.2 -14.0 -7.1  11.3 3.0 12.1 4.2 7.1 14.0 

Stunting:6-11m (%) 12 18.6  20.5  -1.9 7.6 -0.7 9.0 -20.1 7.3  5.4 5.4 3.6 5.5 0.1 20.1 

Stunting:6-17m (%) 1 27.7  21.8  5.9 - 5.9 0.0 5.9 5.9  5.9 - 5.9 0.0 5.9 5.9 

Stunting:6-23m (%) 10 29.8  32.7  -2.9 4.6 -2.4 6.0 -9.4 5.4  4.1 3.4 3.5 4.8 0.1 9.4 

Stunting:6-23m (%) boys 4 26.9  31.1  -4.2 9.4 -6.1 14.6 -12.7 8.2  8.3 4.6 9.2 6.4 1.9 12.7 

Stunting:6-23m (%) girls 4 22.3  23.5  -1.2 5.2 -0.3 8.4 -7.6 3.5  4.2 2.3 3.3 2.7 2.5 7.6 

Stunting:6-59m (%) 3 31.5  29.4  2.1 3.8 1.5 7.6 -1.4 6.2  3.0 2.7 1.5 4.7 1.4 6.2 

Stunting:12-17m (%) 12 33.6  42.0  -8.4 13.5 -9.1 21.8 -33.0 11.0  12.6 9.3 13.2 14.0 2.1 33.0 

Stunting:18-23m (%) 12 47.9  46.3  1.6 12.6 -1.3 18.0 -15.7 24.5  10.2 7.0 8.4 6.6 0.8 24.5 

Stunting:18-29m (%) 1 34.9  36.9  -2.0 - -2.0 0.0 -2.0 -2.0  2.0 - 2.0 0.0 2.0 2.0 

Stunting:24-59m (%) 22 35.4  44.4  -9.0 10.6 -9.4 12.7 -33.9 11.8  11.1 8.3 10.0 8.6 0.7 33.9 

Stunting:24-59m (%) boys 4 29.3  36.1  -6.8 9.5 -7.6 14.9 -16.8 4.8  9.2 6.2 8.2 10.2 3.4 16.8 

Stunting:24-59m (%) girls 4 27.2  31.2  -3.9 4.0 -5.3 5.5 -6.8 1.7  4.8 2.4 5.3 3.8 1.7 6.8 

Stunting:30-41m (%) 1 22.5  50.4  -27.9 - -27.9 0.0 -27.9 -27.9  27.9 - 27.9 0.0 27.9 27.9 

Stunting:42-53m (%) 1 36.7  45.1  -8.4 - -8.4 0.0 -8.4 -8.4  8.4 - 8.4 0.0 8.4 8.4 

Stunting:54-59m (%) 1 26.2  46.8  -20.6 - -20.6 0.0 -20.6 -20.6  20.6 - 20.6 0.0 20.6 20.6 

Stunting: All ages (%) 28 31.6  38.6  -7.0 10.5 -8.6 11.3 -42.1 17.9  9.4 8.3 8.9 7.0 0.3 42.1 

Stunting: All ages (%) boys 5 28.4  35.4  -7.0 9.0 -6.1 14.3 -18.3 2.5  8.2 7.5 6.1 11.3 0.6 18.3 

Stunting: All ages (%) girls 5 25.0  30.6  -5.6 5.1 -7.3 4.4 -11.5 2.0  6.4 3.8 7.3 4.4 2.0 11.5 

Underweight:0-23m (%) 1 48.7  46.0  2.7 - 2.7 0.0 2.7 2.7  2.7 - 2.7 0.0 2.7 2.7 

Underweight:0-23m (%) boys 1 50.0  43.4  6.6 - 6.6 0.0 6.6 6.6  6.6 - 6.6 0.0 6.6 6.6 

Underweight:0-23m (%) girls 1 47.5  48.4  -0.9 - -0.9 0.0 -0.9 -0.9  0.9 - 0.9 0.0 0.9 0.9 

Underweight:0-5m (%) 3 4.7  13.1  -8.4 6.0 -5.9 11.2 -15.2 -4.0  8.4 6.0 5.9 11.2 4.0 15.2 

Underweight:6-11m (%) 12 15.0  15.7  -0.7 3.8 -0.6 6.3 -6.4 4.2  3.2 1.9 2.6 2.8 0.6 6.4 

Underweight:6-17m (%) 1 27.0  15.8  11.2 - 11.2 0.0 11.2 11.2  11.2 - 11.2 0.0 11.2 11.2 

Underweight:6-23m (%) 10 33.0  19.9  13.1 9.3 11.2 6.0 2.3 30.9  13.1 9.3 11.2 6.0 2.3 30.9 

Underweight:6-23m (%) boys 4 32.9  15.9  17.0 12.5 16.5 21.5 5.5 29.4  17.0 12.5 16.5 21.5 5.5 29.4 

Underweight:6-23m (%) girls 4 33.2  11.3  21.9 11.0 22.5 18.7 10.0 32.3  21.9 11.0 22.5 18.7 10.0 32.3 

Underweight:6-59m (%) 3 9.5  10.7  -1.2 0.5 -1.1 0.9 -1.7 -0.8  1.2 0.5 1.1 0.9 0.8 1.7 

Underweight:12-17m (%) 12 25.3  15.6  9.7 10.3 10.7 15.4 -5.5 30.7  10.9 8.8 10.7 12.1 0.5 30.7 

Underweight:18-23m (%) 12 24.2  10.6  13.6 10.5 13.3 13.6 -6.1 30.4  14.6 8.9 13.3 13.6 0.0 30.4 

Underweight:18-29m (%) 1 40.2  25.4  14.8 - 14.8 0.0 14.8 14.8  14.8 - 14.8 0.0 14.8 14.8 

Underweight:24-59m (%) 21 26.9  18.5  8.4 10.9 7.8 12.2 -10.5 26.6  11.4 7.5 9.2 8.1 1.3 26.6 

Underweight:24-59m (%) boys 4 32.2  20.0  12.3 14.4 13.0 24.8 -2.0 25.1  13.3 13.1 13.1 22.7 1.9 25.1 

Underweight:24-59m (%) girls 4 32.1  18.6  13.6 11.2 14.8 18.7 0.8 23.8  13.6 11.2 14.8 18.7 0.8 23.8 

Underweight:30-41m (%) 1 30.7  33.1  -2.4 - -2.4 0.0 -2.4 -2.4  2.4 - 2.4 0.0 2.4 2.4 

Underweight:42-53m (%) 1 29.5  35.3  -5.8 - -5.8 0.0 -5.8 -5.8  5.8 - 5.8 0.0 5.8 5.8 

Underweight:54-59m (%) 1 25.6  38.3  -12.7 - -12.7 0.0 -12.7 -12.7  12.7 - 12.7 0.0 12.7 12.7 
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DHS/MICS  NGO  Difference of estimates  Absolute difference of estimates 

Indicator N Mean  Mean  Mean SD Median IQR Min Max  Mean SD Median IQR Min Max 

Underweight: All ages (%) 27 26.3  20.0  6.4 9.3 5.1 13.7 -11.5 26.3  8.7 7.1 7.1 8.9 0.2 26.3 

Underweight: All ages (%) boys 5 31.4  20.6  10.9 13.7 3.4 24.6 -1.5 26.1  11.4 13.1 3.4 24.0 0.8 26.1 

Underweight: All ages (%) girls 5 31.8  18.5  13.3 11.7 9.2 21.9 2.8 26.8  13.3 11.7 9.2 21.9 2.8 26.8 

                   

Child diet                   

Ate 4+ food groups: BF 6-23m (%) 1 15.9  2.7  13.2 - 13.2 0.0 13.2 13.2  13.2 - 13.2 0.0 13.2 13.2 

Ate 4+ food groups: BF 6-8m (%) 6 11.7  15.8  -4.1 16.1 -5.7 28.8 -19.4 14.9  14.5 5.3 16.3 8.7 6.2 19.4 

Ate 4+ food groups: BF 9-23m (%) 6 29.6  24.9  4.8 14.2 4.9 25.7 -10.0 20.6  12.8 5.7 12.6 8.3 5.5 20.6 

Ate 4+ food groups: non-BF 6-23m (%) 7 39.6  30.8  8.7 26.1 24.8 50.7 -23.2 32.4  25.0 6.6 24.8 13.2 14.8 32.4 

Ate 4+ food groups: All (%) 50 20.2  21.7  -1.5 10.4 -2.5 16.4 -22.6 17.3  8.7 5.8 8.3 10.6 0.0 22.6 

Bottle fed yesterday:6-11m (%) 9 11.0  7.3  3.6 6.0 4.5 4.7 -10.1 12.2  5.9 3.5 5.1 3.5 2.0 12.2 

Bottle fed yesterday:12-23m (%) 9 9.1  9.2  0.0 9.2 1.7 1.9 -20.8 13.0  6.0 6.7 3.0 4.4 1.1 20.8 

Bottle fed yesterday: All (%) 15 7.3  5.3  2.0 5.7 3.0 5.6 -13.4 13.1  4.2 4.2 3.3 5.0 0.0 13.4 

Consumption of iron-rich foods:6-11m 
(%) 

5 18.5  21.7  -3.3 19.7 3.5 10.6 -36.1 15.2  13.1 13.7 5.9 10.5 3.5 36.1 

Consumption of iron-rich foods:12-
17m (%) 

5 29.1  6.0  23.1 4.4 23.4 2.1 16.7 28.9  23.1 4.4 23.4 2.1 16.7 28.9 

Consumption of iron-rich foods:18-
23m (%) 

5 39.6  16.4  23.1 9.3 19.2 12.1 14.0 36.2  23.1 9.3 19.2 12.1 14.0 36.2 

Consumption of iron-rich foods: All (%) 18 27.2  23.1  4.1 21.2 7.3 25.6 -39.2 52.3  16.8 13.0 13.6 10.7 3.7 52.3 

Consumption of vitamin A-rich foods: 
All (%) 

4 30.8  19.1  11.7 3.6 11.6 5.4 7.7 16.1  11.7 3.6 11.6 5.4 7.7 16.1 

Continued BF at 6-23m (%) 8 76.7  63.4  13.3 13.4 12.6 19.4 -8.7 32.4  15.5 10.4 12.6 16.3 2.4 32.4 

Continued BF at 12-15m (%) 13 93.4  95.8  -2.4 5.0 -2.2 5.6 -10.8 3.7  4.1 3.6 2.9 1.9 0.0 10.8 

Continued BF at 20-23m (%) 9 75.1  69.5  5.6 6.5 3.0 4.8 -1.1 18.1  5.8 6.2 3.0 4.8 0.3 18.1 

Continued BF at 1 year (%) 2 70.5  75.4  -4.8 2.3 -4.8 3.2 -6.4 -3.2  4.8 2.3 4.8 3.2 3.2 6.4 

Exclusive breastfeeding: 0-6m (%) 65 43.0  57.8  -14.8 22.8 -14.1 28.9 -57.2 50.0  22.2 15.5 20.2 23.3 1.2 57.2 

Exclusive breastfeeding: 0-6m (%) boys 8 42.5  63.1  -20.6 16.4 -16.9 17.7 -54.3 -3.9  20.6 16.4 16.9 17.7 3.9 54.3 

Exclusive breastfeeding: 0-6m (%) girls 8 47.0  61.0  -14.0 21.7 -3.8 22.7 -60.1 6.9  15.7 20.3 5.9 21.8 1.0 60.1 

Initiation of BF within 1 hour of birth 
(%) 

48 67.4  61.6  5.8 16.5 3.9 19.5 -33.5 47.5  12.4 12.2 8.9 13.2 0.3 47.5 

Initiation of BF within 1 hour of birth 
(%) boys 

8 67.8  51.2  16.6 24.0 11.5 35.6 -14.6 55.2  20.7 20.1 17.8 33.3 0.8 55.2 

Initiation of BF within 1 hour of birth 
(%) girls 

8 68.6  50.8  17.8 22.8 17.4 40.9 -13.4 45.8  23.1 16.6 19.0 30.2 4.3 45.8 

Receiving solid, semi-solid or soft 
foods: 6-8m (%) 

18 69.8  66.1  3.7 30.3 -1.5 34.9 -53.4 50.6  23.9 18.1 21.6 34.1 0.5 53.4 

                   

Child health                   

Child took iron supplement in past 7 
days: 6-23m (%) 

1 28.0  24.7  3.3 - 3.3 0.0 3.3 3.3  3.3 - 3.3 0.0 3.3 3.3 

Child took vitamin A supplement in 
past 6 months: All (%) 

3 44.6  56.5  -11.9 26.2 -12.2 52.5 -37.9 14.6  21.6 14.2 14.6 25.7 12.2 37.9 
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DHS/MICS  NGO  Difference of estimates  Absolute difference of estimates 

Indicator N Mean  Mean  Mean SD Median IQR Min Max  Mean SD Median IQR Min Max 

Children who received 3 doses of DPT 
vaccine, and measles vaccine before 
12 months: 12-23m (%) 

1 39.5  29.5  10.0 - 10.0 0.0 10.0 10.0  10.0 - 10.0 0.0 10.0 10.0 

Newborn protected by tetanus vaccine 
(%) 

5 75.0  86.7  -11.7 8.5 -8.4 10.0 -24.6 -3.8  11.7 8.5 8.4 10.0 3.8 24.6 

Diarrhea in last two weeks: 0-23m (%) 1 20.5  45.7  -25.2 - -25.2 0.0 -25.2 -25.2  25.2 - 25.2 0.0 25.2 25.2 

Diarrhea in last two weeks:0-5m (%) 31 26.9  39.1  -1.5 5.3 -1.8 5.7 -10.4 18.4  4.1 3.7 3.0 3.7 0.0 18.4 

Diarrhea in last two weeks: 6-11m (%) 13 30.2  45.7  -12.3 17.4 -6.0 24.5 -46.8 17.7  15.0 14.9 8.0 22.8 0.0 46.8 

Diarrhea in last two weeks: 12-17m (%) 12 18.8  29.4  -15.6 21.0 -9.4 37.7 -43.9 15.8  20.5 15.8 13.5 30.8 2.4 43.9 

Diarrhea in last two weeks: 12-23m (%) 1 22.7  37.5  -10.6 - -10.6 0.0 -10.6 -10.6  10.6 - 10.6 0.0 10.6 10.6 

Diarrhea in last two weeks: 18-23m (%) 12 13.6  15.7  -14.8 18.7 -9.4 35.1 -40.0 12.2  18.7 14.4 11.2 29.1 4.8 40.0 

Diarrhea in last two weeks: 24-35m (%) 1 12.5  27.3  -2.1 - -2.1 0.0 -2.1 -2.1  2.1 - 2.1 0.0 2.1 2.1 

Diarrhea in last two weeks: 24-59m (%) 12 9.5  19.6  -14.8 13.5 -10.3 25.0 -37.4 0.6  14.9 13.3 10.3 25.0 0.6 37.4 

Diarrhea in last two weeks: 36-47m (%) 1 4.8  12.7  -10.1 - -10.1 0.0 -10.1 -10.1  10.1 - 10.1 0.0 10.1 10.1 

Diarrhea in last two weeks: 48-59m (%) 1 15.0  23.5  -7.9 - -7.9 0.0 -7.9 -7.9  7.9 - 7.9 0.0 7.9 7.9 

Diarrhea in last two weeks: All (%) 39 7.8  9.3  -8.4 11.3 -5.5 12.8 -33.9 7.8  9.8 10.2 6.5 11.0 0.1 33.9 

For those with diarrhea in last two 
weeks, received ORS (%) 

14 50.2  53.8  -3.6 22.9 -4.6 37.1 -38.0 36.4  18.5 12.9 18.8 22.0 0.6 38.0 

For those with diarrhea in last two 
weeks, received ORT: 0-23m (%) 

1 100.0  44.5  55.5 - 55.5 0.0 55.5 55.5  55.5 - 55.5 0.0 55.5 55.5 

For those with diarrhea in last two 
weeks, received RHF (%) 

7 17.3  26.8  -9.5 15.0 -13.5 27.0 -29.5 8.9  14.3 9.6 13.5 13.9 1.3 29.5 

For those with diarrhea in last two 
weeks, received zinc (ORS) (%) 

9 21.5  34.1  -12.6 20.2 -4.7 16.0 -50.5 9.3  16.0 17.3 9.3 11.3 0.0 50.5 

For those with diarrhea in last two 
weeks, given more to drink (%) 

22 19.3  27.0  -7.7 21.4 -9.5 24.1 -52.3 30.1  17.8 13.8 12.3 19.4 1.5 52.3 

For those with diarrhea in last two 
weeks, given more to eat (%) 

14 8.8  6.8  2.0 3.9 3.2 5.3 -6.0 7.9  3.6 2.4 3.7 3.6 0.0 7.9 

                   

Household characteristics                   

Individuals who have ever been 
married (%) 

57 96.5  85.8  10.8 10.3 11.2 18.9 -5.0 31.7  11.1 10.0 11.2 18.6 0.0 31.7 

Head of HH is male (%) 78 85.6  87.9  -2.3 8.8 -2.5 7.8 -25.3 25.8  6.4 6.4 4.2 7.3 0.2 25.8 

HH has electricity (%) 20 43.8  44.6  -0.8 9.2 -0.1 7.4 -21.9 15.4  6.6 6.3 3.8 8.1 0.2 21.9 

Number of children under 5yrs in the 
house 

25 1.7  1.5  0.1 0.4 0.1 0.5 -0.4 0.9  0.3 0.3 0.2 0.2 0.0 0.9 

Number of people in the house 59 5.8  5.3  0.5 1.0 0.5 1.3 -2.3 2.4  0.9 0.7 0.9 1.1 0.0 2.4 

Urban residence (%) 12 23.0  31.8  -8.8 15.5 -5.2 19.6 -36.3 12.2  12.7 12.2 10.1 17.9 0.3 36.3 

                   

Household wealth                   

HH has car (%) 46 2.0  1.8  0.2 2.7 0.4 1.5 -12.4 5.3  1.6 2.2 1.1 1.2 0.0 12.4 

HH has agricultural land (%) 39 56.3  49.9  6.4 12.7 7.5 15.8 -29.4 37.8  10.9 8.9 8.7 9.7 1.6 37.8 

HH has bike (%) 48 35.8  31.5  4.3 9.9 2.6 9.9 -17.6 35.8  7.6 7.6 5.9 10.3 0.0 35.8 
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DHS/MICS  NGO  Difference of estimates  Absolute difference of estimates 

Indicator N Mean  Mean  Mean SD Median IQR Min Max  Mean SD Median IQR Min Max 

HH has phone (%) 63 71.6  65.2  6.3 17.9 4.9 19.6 -52.9 41.7  14.2 12.6 11.2 17.6 0.0 52.9 

HH has any cattle (%) 14 40.6  34.5  6.1 4.8 7.0 8.7 -1.7 12.3  6.4 4.4 7.0 8.1 0.0 12.3 

HH has chickens (%) 4 59.6  59.7  -0.1 0.8 -0.2 1.3 -0.9 0.8  0.6 0.3 0.7 0.4 0.2 0.9 

HH has goats (%) 21 24.1  25.6  -1.5 8.7 -1.0 9.5 -24.0 11.3  6.8 5.4 5.8 6.7 0.2 24.0 

HH has horses (%) 3 30.9  21.2  9.7 7.3 5.9 13.0 5.2 18.1  9.7 7.3 5.9 13.0 5.2 18.1 

HH has livestock (%) 18 68.1  58.7  9.4 11.7 9.7 15.4 -14.9 29.5  11.8 9.1 12.9 14.2 0.6 29.5 

HH has poultry (%) 7 50.7  46.2  4.5 10.6 3.0 19.4 -8.4 20.6  8.5 7.2 5.9 13.3 2.4 20.6 

HH has sheep (%) 6 12.0  11.1  1.0 3.9 1.9 2.2 -6.1 5.5  3.0 2.3 2.1 3.7 0.1 6.1 

                   

Maternal characteristics                   

Woman able to read (%) 8 33.2  27.3  5.9 11.4 5.9 22.1 -6.4 21.0  10.4 6.6 6.9 10.2 4.4 21.0 

Woman never attended school (%) 58 40.3  36.5  3.8 12.5 4.6 9.1 -43.7 53.1  9.2 9.3 7.3 9.1 0.1 53.1 

                   

Maternal health                   

Last birth at a health facility (%) 65 47.1  58.7  -11.5 17.1 -11.7 19.8 -40.0 49.0  16.4 12.4 14.2 18.8 0.2 49.0 

Last birth at home attended by SBA 
(%) 

5 13.6  20.7  -7.1 14.1 -7.9 26.3 -22.1 7.7  12.8 7.5 7.9 12.0 6.6 22.1 

Last live birth assisted by SBA (%) 61 49.0  63.0  -14.0 13.6 -12.5 12.1 -45.0 21.8  15.9 11.3 13.2 11.1 0.0 45.0 

Number of antenatal exams 10 4.9  5.0  -0.1 2.0 -0.3 3.3 -3.0 2.6  1.8 0.7 1.7 0.6 0.6 3.0 

Number of live births 4 1.9  1.8  0.1 0.3 0.1 0.4 -0.3 0.4  0.2 0.2 0.2 0.3 0.0 0.4 

Number of living children 8 1.8  1.8  0.0 0.2 0.0 0.2 -0.4 0.3  0.1 0.1 0.1 0.2 0.0 0.4 

Number of months taking iron pills 8 4.1  5.7  -1.6 0.8 -1.4 1.3 -2.8 -0.6  1.6 0.8 1.4 1.3 0.6 2.8 

Woman consumed iron supplements 
during last pregnancy (%) 

22 71.4  69.6  1.8 17.5 1.2 17.6 -25.7 40.6  13.0 11.4 8.8 18.2 1.2 40.6 

Woman consumed iron supplements 
for 90+ days during last pregnancy (%) 

14 21.8  15.2  6.6 22.3 9.4 30.3 -33.5 55.5  18.5 13.4 16.7 12.0 0.2 55.5 

Woman consumed iron supplements 
for 100+ days during last pregnancy 
(%) 

1 11.1  3.0  8.1 - 8.1 0.0 8.1 8.1  8.1 - 8.1 0.0 8.1 8.1 

Woman consumed iron supplements 
for 150+ days during last pregnancy 
(%) 

6 7.0  15.0  -8.0 13.2 -3.4 3.7 -34.7 -0.7  8.0 13.2 3.4 3.7 0.7 34.7 

Woman received iron supplements 
during last pregnancy (%) 

20 60.0  65.1  -5.2 14.9 -5.0 14.2 -38.0 29.5  11.4 10.7 6.2 14.4 0.3 38.0 

Woman examined in the first trimester 
(%) 

4 64.1  71.9  -7.8 5.6 -5.7 7.0 -16.1 -3.9  7.8 5.6 5.7 7.0 3.9 16.1 

Woman had at least 1 ANC visit last 
pregnancy (%) 

48 85.0  86.2  -1.2 15.0 -3.0 19.7 -28.4 37.8  11.9 9.1 9.8 16.1 0.4 37.8 

Woman had at least 3 ANC visits last 
pregnancy (%) 

15 61.9  67.1  -5.2 14.0 -2.5 28.3 -27.0 15.2  11.6 9.0 10.4 19.2 0.0 27.0 

Woman had at least 4 ANC visits last 
pregnancy (%) 

95 43.9  50.6  -6.7 17.0 -8.9 20.4 -35.7 54.6  15.0 10.4 13.9 15.2 0.0 54.6 

Woman received PNC (%) 36 37.4  45.1  -7.8 29.0 5.0 49.8 -65.6 30.0  25.5 15.2 22.3 17.9 4.9 65.6 
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DHS/MICS  NGO  Difference of estimates  Absolute difference of estimates 

Indicator N Mean  Mean  Mean SD Median IQR Min Max  Mean SD Median IQR Min Max 

Woman received PNC within 2 days of 
birth (%) 

14 53.8  43.9  10.0 27.6 6.2 27.9 -22.2 78.0  20.4 20.5 15.7 13.2 0.4 78.0 

Woman received PNC within 3 days of 
birth (%) 

1 20.9  4.7  16.2 - 16.2 0.0 16.2 16.2  16.2 - 16.2 0.0 16.2 16.2 

Prenatal blood test (%) 11 56.9  54.1  2.8 26.1 -1.0 55.6 -30.2 36.0  23.1 10.3 27.3 14.6 1.0 36.0 

Prenatal urine test (%) 11 58.3  52.4  5.8 29.8 -2.7 54.0 -42.7 42.5  25.4 14.7 28.9 25.1 2.7 42.7 

Woman blood pressure taken during 
pregnancy (%) 

7 72.0  85.1  -13.1 28.8 -4.8 39.7 -60.9 26.2  20.6 23.1 6.6 38.3 1.6 60.9 

Woman received 2+ TT vaccine during 
pregnancy (%) 

25 45.8  50.2  -4.4 28.4 -16.5 39.6 -53.4 46.4  25.1 13.1 19.6 15.8 8.8 53.4 

Woman weighed during pregnancy (%) 2 90.0  90.8  -0.8 2.0 -0.8 2.8 -2.2 0.7  1.4 1.1 1.4 1.5 0.7 2.2 

                   

WASH                   

HH has ash/sand at handwash station 
(%) 

1 0.3  12.7  -12.3 - -12.3 0.0 -12.3 -12.3  12.3 - 12.3 0.0 12.3 12.3 

HH has soap at handwash station (%) 12 11.7  16.3  -4.5 7.2 -6.1 5.0 -11.6 15.6  7.3 4.0 7.4 5.4 1.1 15.6 

HH has water at handwash station (%) 12 31.5  46.2  -14.8 22.5 -17.3 25.5 -57.8 26.6  20.4 17.0 18.9 20.3 1.2 57.8 

HH dispose child stool in toilet or 
latrine (%) 

14 55.9  65.4  -9.5 14.8 -9.7 17.7 -38.7 20.3  13.6 10.8 12.2 16.0 0.4 38.7 

HH has improved drinking water (%) 87 64.5  70.3  -5.7 17.2 -4.8 14.7 -54.6 51.9  12.6 12.9 9.5 15.0 0.0 54.6 

HH has improved sanitation (%) 82 33.5  40.8  -7.3 26.8 -8.5 31.7 -62.4 77.5  21.4 17.5 18.0 23.0 0.8 77.5 

HH shares toilet (%) 11 31.7  28.5  3.2 18.0 0.3 19.0 -21.2 47.7  12.0 13.4 8.2 9.7 0.3 47.7 

HH bleaches drinking water (%) 24 5.9  13.5  -7.6 16.1 0.0 14.2 -50.8 5.9  10.1 14.6 4.9 11.5 0.0 50.8 

HH boils drinking water (%) 28 10.4  16.6  -6.2 15.1 -1.9 12.1 -46.4 19.1  9.9 12.8 3.3 12.7 0.3 46.4 

HH where time to obtain drinking 
water 30+ minutes (%) 

20 33.4  36.1  -2.7 22.8 -0.2 18.2 -46.2 58.3  15.7 16.4 10.0 17.9 1.7 58.3 
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Appendix 2. Supplementary graph 

Graph S1. Difference between percent indicators (DHS/MICS-NGO) by tertiles of DHS/MICS and NGO sample sizes by subgroup. Each point 
represents a DHS/MICS-NGO pair. 
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Appendix 3. Case study from Nepal 

Report prepared by Naomi Saville, Freelance Consultant 
Data compiled by Milena Nardocci and Peter Berti 
October 2020 

1. Introduction 

The “MaxData” project, otherwise known as “Maximizing use of existing data to strengthen program 
design, evaluation, and impact” is a partnership between HealthBridge Foundation of Canada; 
HealthBridge Vietnam working with the Centre for Creative Initiatives in Health and Population in 
Vietnam; Université de Montréal, TRANSNUT; and International Nepal Fellowship (INF) working in 
Nepal. This case study focuses on baseline project data collected by INF in the plains of Nepal as a 
case study to test the MaxData hypotheses. 

The overall goal of the MaxData project is to increase the efficiency of project design, 
evaluation, and impact by using publicly available data. Objectives 1 and 3 are to:  

1. Investigate the validity of using publicly available data to complement or replace project-
collected data to inform the design and evaluation of projects.  

2. Increase the use of high quality, publicly available data to inform program design, 
implementation, evaluation and learning.  

This case study addresses these objectives by examining baseline data collected in Nepal for the 
Global Affairs Canada (GAC) funded Maternal Newborn and Child Health (MNCH) project entitled 
Strengthening Health Systems and Improving Nutrition in Vietnam and Nepal.  

The overall objective of this case study is to compare INF’s MCHN project’s 2016 baseline data 
from Banke district in Province 5 in the plains of Nepal with publicly available 2016 Nepal 
Demographic Health Survey (DHS) data in order to test the hypothesis that publicly available data 
can substitute project-specific baseline data for selected indicators. 

Specifically, this study will: 

1. Quantify and display the differences between the Nepal DHS 2016 and MCHN 2016 project 
baseline for 21 indicators in the fields of maternal health, child nutrition, water hygiene and 
sanitation (WASH), maternal education and household wealth; 

2. Examine the extent of the differences when national, regional provincial and district-level 
data are used for the comparisons to see which level of disaggregation of DHS data best 
correlates with NGO data; 

3. Explore the extent to which use of the DHS 2016 data for project decision-making instead of 
NGO data would have changed the activities implemented on the ground. 
 

2. Methods 

We draw on two datasets 
1. The Nepal 2016 Demographic Health Survey (“DHS”) 
2. The Maternal Newborn and Child Health 2016 project baseline dataset (“NGO”) 

In brief a summary of the data collection methods used in each survey is given below. 

2.1 Nepal 2016 Demographic Health Survey (DHS) Methods 

The 2016 NDHS survey sampling used an updated version of the sampling frame from the 2011 
National Population and Housing Census (NPHC), conducted by the Central Bureau of Statistics 
(CBS), which comprised a complete list of all census (old) wards created for the 2011 NPHC. 
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Prior to September 2015, Nepal was divided into 75 districts distributed across the three 
agro-ecological zones and five development regions. Just before the 2016 DHS, Nepal’s Constituent 
Assembly administratively divided Nepal into seven provinces viz. Province 1, Province 2, Province 3 
(Bagmati), Province 4 (Gandaki), Province 5 (Lumbini), Province 6 (Karnali), and Province 7 
(Sudurpaschim). Two new districts were formed by splitting the districts of Rukum and Nawalparasi 
into different provinces. Every district is divided into urban and rural municipalities, which are in 
turn divided into (new) wards. These mostly cover areas that were previously defined as village 
development committees (VDCs).  

The DHS sampling frame uses (old) ward location, type of residence (urban or rural), 
estimated number of residential households, and estimated population. Sampling was stratified in 
two stages in rural areas and three stages in urban areas. In rural areas, wards were selected as 
primary sampling units (PSUs), and households were selected from these PSUs. In urban areas, 
wards were selected as PSUs, one Enumeration Area (EA) was selected from each PSU, and then 
households were selected from the sample EAs. Each province was stratified into urban and rural 
areas, yielding 14 sampling strata.  

In the first stage, 383 wards were selected with probability proportional to ward size and 
with independent selection in each sampling stratum. Clusters comprised a ward, an EA, or a 
segment of a ward or an EA. Clusters with more than 200 households were segmented and one 
segment was selected.  

In the last stage of selection, a fixed number of 30 households per cluster were selected 
from a household list with an equal probability systematic selection from the newly created 
household listing.  

The survey interviewers conducted interviews only in the pre-selected households with no 
replacements or changes so as to prevent bias. Because of the nonproportional sample allocation, 
the sample was not self-weighting. Weighting factors were applied following the methods 
recommended by the DHS so that results are representative at the national level as well as the 
regional and provincial levels. 

Data collection began in Kathmandu on 19th June 2016 and continued until 31st Jan 2017 
over a period of just over 6 months. 

2.2 Maternal Newborn and Child Health 2016 project baseline methods (NGO) 

The MNCH baseline household survey was cross-sectional in design. Forty-two settlements were 
randomly selected (using probability proportional to population size sampling) from three (old) 
wards randomly selected from the nine intervention Village Development Committees (VDCs) of 
Banke district. The nine VDCs were purposively selected by INF as the project working area on the 
basis of the project team’s working knowledge of the area.  

Respondents were mothers aged 15 to 49 years who had a living child under 24 months of 
age on the day of the interview. If the mother had more than one child under 24 months, the 
questions were asked regarding the youngest child. 

A sample of 540 yielded 5% precision for most of the indicators related to Antenatal care 
(ANC), birth, Postnatal care (PNC), and child feeding, so 540 was taken as the target sample size. 

As each of the old geopolitical VDC units each contained nine wards, the nine project VDCs 
comprised a total of 81 (old) wards of VDCs. Forty-two settlements were randomly selected (using 
probability proportional to population size) from three Wards randomly-selected from the nine 
intervention VDCs of Banke District. Any settlement with <60 households was combined with the 
nearest ward. Within each settlement 60 households were randomly selected for sampling. Of these 
60 households, all of the households which had a child under 2 years old and a woman who has 
given birth within the last two years were included (approximately 20 eligible households per 
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settlement). In total, 543 mothers in households were sampled, with 381 children under 24 months 
and 118 children 6 to 11 months. 

The 150-question questionnaire was developed based on standard MNCH survey questions 
and data were collected directly on Android tablets and cell phones using an ODK-based electronic 
form. Data collection ran from 6th to 12th November 2016. 

After completion of data collection, the data were imported into SAS for the primary data 
analysis. For the purposes of this case study percentage prevalence estimates for 23 indicators were 
analysed using Stata version 16.1. 

2.3 Indicators analysed for this case study 

The list of the 23 indicators analysed to compare NGO and DHS estimates is provided in Table 1, 
together with the number of cases contributing to each of the % prevalence estimates at different 
data “levels”. The indicators can be categorised into child diet, child health, household 
characteristics, household wealth, maternal characteristics, Water, Sanitation and Hygiene (WASH) 
and various aspects of maternal health care during pregnancy, delivery and postpartum. However, in 
order to simplify the categorisation, 10 maternal health care indicators, 6 child nutrition indicators 
and 7 combined WASH, household wealth and maternal characteristics were combined to make 3 
groupings which are henceforth labelled as maternal, child and household (hh) groupings 
respectively. 

2.4 Geographical clustering to make DHS data levels to be used in the analysis 

For the purposes of this study, DHS data have been grouped into District, Province, Region and 
Country levels. Country level data comprise the entire rural and urban sample across Nepal 
(n=11,040 households, n=1,469 children under 5 and n=4,006 mothers); Province comprises 
Province 5 only (n=1,631 households, n=247 children and 651 mothers); Region comprises the Mid-
Western development region (n=518 households, n=81 children and n=218 mothers); and district 
comprises Banke district (n=180 households, n=34 children and n=81 mothers). The small sample 
size at the district levels reduces the precision of the estimates in the DHS data and usually DHS data 
are not disaggregated below regional level for this reason. Similarly, small numbers of children 6-11 

m and 6- 24 months for the estimates of Vitamin A supplementation and dietary diversity (  4 food 
groups) respectively render these estimates less useful at province level and below. 

As Nepal is a highly varied country in terms of its geography and culture, varying in particular 
across the altitudinal agroecological zones, the characteristics of the different DHS data levels versus 
the NGO project data in the project target data is best visualised by using maps.  

Map 1 shows the altitudinal zones of the country which form 3 ‘bands’ each running from 
east to west. The northern-most zone is formed of the mountains of the high Himalaya, the middle 
zone is the hills which comprises the foothills of the Himalaya and the southern-most zone is the 
plains or ‘Terai’, which is the hottest area of the country. Each zone has varying ethnic groups, 
agricultural cropping and weather patterns, and contrasting diets and cultural practices. In general, 
populations within each of the mountain, hill and plains agroecological zones are more likely to be 
alike than populations from different agroecological zones. 

Map 2 shows the 77 districts of Nepal and the pre-federalisation development zones. On 
this map we have indicated the 15 districts included in the (pre-federalisation) mid-western 
development region that form the DHS “region” level in our study and the 12 districts that form the 
post-federalisation Province 5 (that form the “province” level in our study). The mid-western 
development region covers all agroecological zones of Nepal from the high Himalaya adjoining Tibet 
(the Karnali districts of Humla, Mugu and Dolpo), through the mid-hills to the low-lying plains 
bordering Uttar Pradesh in India (Bardiya, Banke and Dang districts). Banke district is shaded bright 
yellow on this map. The population of the Mid-Western development region according to the 2011 
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census was estimated as 3,546,682 and has a wide range of ethic and cultural groups across 
mountains, hills and plains. The districts of province 5 that overlap with the mid-western 
development region are shaded dark green and those that overlap with the western development 
region are shaded blue, enabling the reader to see the extent of geographical overlap between the 
district, region, province and country levels in the DHS data. 

Table 1. List of indicators and sample size available from NGO and different levels of DHS data at 
District, Province, Region and Country level 

 

      
NGO 

estimate 

DHS 
District 

level 

DHS 
Region 
level 

DHS 
Province 

level 

DHS 
Country 

level 

 Subgroup Indicator n  n n n n 

C
h

ild
 

D
ie

t Infant and young child 
feeding (IYCF) 

4+ food gps 381 24 57 175 1062 

Excl breastfed 0-6m 542 7 16 77 522 

H
ea

lt
h

 

Child took supplement 

Vit A 6-11m 118 12 30 72 460 

Vit A 12-17m 179 13 29 103 498 

Vit A 18-23m 74 9 22 72 511 

Vit A 6-23m 380 34 81 247 1469 

H
o

u
se

h
o

ld
 (

h
h

) 

Utilities HH has electricity Electricity  543 180 518 1631 11040 

A
ss

et
s 

HH has agricultural 
land/bike/phone 

Agricultural land 543 180 518 1631 11040 

Bicycle 543 180 518 1631 11040 

Phone 543 180 518 1631 11040 

Educat' Woman no schooling Woman no school  543 229 712 2072 12862 

WASH 
Handwash station has 
soap/water 

Soap  543 179 515 1624 11009 

Handwashing water  543 179 515 1624 11009 

M
at

er
n

al
 

M
at

er
n

al
 h

ea
lt

h
 

Woman 
consumed/received iron 
supplements 

Iron taken in preg 543 81 217 650 4003 

Iron 60+ days of preg  543 81 217 650 4003 

Iron 100+ days of preg  543 81 217 650 4003 

Woman received ANC 

1+ ANC  543 81 218 651 4006 

3+ ANC  543 81 218 651 4006 

4+ ANC  543 81 218 651 4006 

Woman's ANC content 
Blood pressure in preg  514 77 212 619 3754 

2+ TT doses in preg  543 81 218 651 3994 

Birth assisted by SBA SBA last livebirth  543 81 218 651 4006 

Woman received PNC Received PNC  543 81 218 651 4006 

 

Map 3 details the new Province 5 boundaries which contain Banke district. Province 5 
comprises 12 districts, four sub-metropolitan cities (including Nepalgunj the district headquarters of 
Banke), 32 urban municipalities and 73 rural municipalities. The Province population is estimated at 
4,458,253 and covers a large section of the Western plains and some Western mid-hills areas. 
Despite covering a smaller number of districts than the Mid-Western development region, Province 
5 covers more densely populated plains (Terai) districts, so has a higher population, covering 18% of 
the country’s population in all. The 8 municipalities of Banke district (code 512 on the map) are 
shown on the bottom right hand side of the legend.  

Although 9 VDCs of Banke district were selected during the MNCH project design, currently 
these (previous) VDCs comprise 6 wards of Narainapur Rural Municipality (Narainapur, Laxmanpur, 
Katkuiya, Kalaphanta, Gangapur and Mataihiya) and 5 wards of Rapti Sonari Rural Municipality 
(Phattepur, Binauna and Baijapur) in their entirety or in part. Map 3 shows INF’s MNCH project’s 
target areas in the remotest rural municipalities of Rapti Sonari (51101) and Narainapur (51108) to 
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the east of Banke district. Map 4 shows Banke district and its new federalised divisions into rural and 
urban municipalities while Map 5 shows the details of the (old/pre-federalisation) VDCs in the 
district. The project areas can be seen to the furthest south east on both maps 4 and 5. Maps 6 and 
7 show the rural municipalities of Raptisonari and Narainapur respectively showing how the old 
VDCs map onto the wards of these municipalities. 

The most important take-away message from viewing these maps is that, whilst the DHS 
data are taken from randomly sampled PSUs taken from all areas of the country, including small 
numbers in randomly sampled areas of Banke district, the NGO data are taken from purposively 
chosen remote and disadvantaged areas of Banke district where maternal and child health indicators 
were relatively poor and health services in particular need of strengthening. The district level data of 
the DHS is likely to come from geographically most similar areas to those of the NGO baseline 
sample, but the sample across the whole of Province 5, which covers a large area of the Terai, might 
be more representative because of the larger sample size. The regional sample on the other hand, 
whilst in theory geographically closer, may be more heterogeneous due to covering all three agro-
ecological zones and being a smaller sample. 

 

Map 1. Agroecological zones of Nepal showing the altitudinal regions of the country ranging from 
the Himalayan mountains to the north (white/grey), the mid-hills in the middle (brown) and Terai 
plains to the south (yellow and green). Note Nepalgunj (district headquarters of Banke) is marked in 
the plains area to the west. 

 
Map sourced from: https://en.wikipedia.org/wiki/Geography_of_Nepal 

 
  

https://en.wikipedia.org/wiki/Geography_of_Nepal
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Map 2. Map of Nepal’s 77 districts of Nepal showing the pre-federalisation 5 development regions 
and the areas of the mid-western and western development regions that form the ‘new’ federalised 
Province 5. 
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Map 3. Province 5 map showing all districts and municipalities including the 8 municipalities of 
Banke district (code 511), furthest east and the rural municipalities of Rapti Sonari (51101) and 
Narainapur (51108).
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Map 4. Banke District showing municipalities and new wards as per the new federal government 
restructuring 

 
Map sourced from: https://sthaniya.gov.np/gis/images/District_Map/Banke.jpg 
Legend. Wards of Municipalities containing the 9 VDCs of Banke district selected for MCHN project are Narainapur Rural 
Municipality wards 1 to 6 (south east corner shaded pink), and Rapti Sonari Rural Municipality Baijapur wards to 7 (peach 
shaded areas adjoining Narainapur)  

 
Map 5. Banke district showing VDCs as per the ‘old’ pre-federalisation geopolitical boundaries 

 
Map sourced from: United Nations - http://www.un.org.np/maps/district-maps/mid-western/Banke.pdf, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=5144633.  
See 9 project VDCs of Banke district in the south east corner: Narainapur, Laxmanpur, Katkuiya, Kalaphanta, Gangapur, 
Mataihiya, Phattepur, Binauna and Baijapur.  

https://sthaniya.gov.np/gis/images/District_Map/Banke.jpg
https://commons.wikimedia.org/w/index.php?curid=5144633
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Map 6. Raptisonari rural municipality showing project working areas from which old wards were 
selected for the NGO baseline survey (Baijapur wards 3 and 4, Binauna ward 5, Phattepur wards 6 
and 7) 

 
Map sourced from: https://sthaniya.gov.np/gis/images/GaPa_NaPa_Map/57.Banke/Individual_GaPa_NaPa/4.jpg 

 
Map 7. Narainapur rural municipality showing project working areas from which old wards were 
selected for the baseline survey (Katkuiya ward 1, Laxmanpur ward 2, Kalaphanta ward 3, 
Narainapur ward 4, Mataihiya ward 5, Gangapur ward 6) 

 
Map sourced from: https://sthaniya.gov.np/gis/images/GaPa_NaPa_Map/57.Banke/Individual_GaPa_NaPa/3.jpg 

2.5 Data analysis 

Percentage prevalence estimates for 23 indicators were calculated with sampling weights for the 
NGO dataset and the DHS dataset as per DHS recommendations. For each data presentation, 3 
groupings of maternal, child and household-level indicators were analysed. Simple graphical 
presentations were made of each indicator’s prevalence estimates, the raw difference between 
estimates and the proportions falling within 5%, 10% 15% and 20% of one another. For the 3 
maternal, child and household groupings, median and mean absolute difference between estimates 

https://sthaniya.gov.np/gis/images/GaPa_NaPa_Map/57.Banke/Individual_GaPa_NaPa/4.jpg
https://sthaniya.gov.np/gis/images/GaPa_NaPa_Map/57.Banke/Individual_GaPa_NaPa/3.jpg
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were calculated and Spearman’s rank correlations performed to measure the strength of the 
associations between the NGO baseline estimates and different DHS data levels. In the case of the 
household level indicators, in which access to electricity was outlying and very low in the NGO areas, 
analyses were also conducted for household indicators excluding electricity. 

3. Results 

Raw percentage prevalence data, the actual difference and absolute difference between NGO and 
DHS prevalence estimates at the 4 DHS data levels are provided in Annex 1. The proportions of DHS-
NGO comparisons what were within 5, 10, 15 and 20 percentage points of one another are shown in 
Figure 1. Average (median and mean) differences between NGO and different DHS data levels and 
correlations between the estimates are provided in Table 2. Prevalence estimates at district, region, 
province and country DHS data levels versus NGO baseline data are presented in Figures 2 to 4 for 
maternal, child and household indicators respectively. Raw differences, showing the direction of the 
differences between DHS and NGO estimates, are plotted in Figures 5 to 7 for maternal, child and 
household indicators respectively.  

3.1 How did NGO and DHS indicators differ broadly across groups? 

Broadly, DHS and NGO maternal health indicators were more similar to one another than child 
nutrition indicators. This is unsurprising since there were only 6 child indicators (including 3 which 
were subgroupings of the vitamin A supplementation indicator) and sample sizes for most of the 
child indicators were much smaller than those of mothers, since they were disaggregated by child 
age group.  

When all 23 indicators were combined, correlations between indicators (Table 2) were 
positive (ranging from Spearman's rho 0.44 to 0.52) and significant at the p<0.05 level. However, 
when disaggregated by maternal, child and household indicators, only the maternal indicators 
showed strong significant correlations (Spearman's rho = 0.84 to 0.90) while correlations between 
child were weaker (Spearman's rho = 0.54 to 0.66) and household indicators were not correlated 
(Spearman's rho = -0.32 to 0.04). When disaggregated by DHS data levels, child and household 
indicator correlations using Spearman's rho were insignificant.  

In the case of household indicators, NGO working areas had very low (6%) access to 
electricity, whereas across all the DHS data levels prevalence of access to electricity averaged >88%. 
It is unclear whether this question was not well understood during the NGO survey, and the data do 
not reflect the reality. Such misunderstandings are not unheard of in household surveys, and reflect 
one source of DHS-NGO differences. It could also be the case that the majority of households were 
yet to be connected to the national electricity grid in 2016, but that electricity reached the 
communities by the 2019 endline survey. When electricity was removed from the correlations 
Spearman's rho ranged from 0.08 to 0.49 but all correlations for the household and wash indicators 
were insignificant.  

3.2 Which level of DHS data aggregation provided the best match with NGO data? 

For maternal health care uptake indicators on average the correlation was highest for regional level 
data, but the median absolute difference between NGO and DHS estimates were lowest between 
country level DHS and NGO, followed by Province level DHS. Looking at the proportions of indicators 
whose NGO-DHS differences were within 5, 10, 15 and 20 percentage points (Figure 1), overall, 
around 20-30% of indicators fell within 5% and 30-40% within 10% for across all DHS data levels. 
Although we hypothesised that geographical closeness of the estimation areas might lead to a 
higher proportion of estimates being closer, this was not the case in general. While 30 to 40% of 
NGO-DHS maternal health indicators fell within 5 percentage points of one another across all DHS 
data levels, higher proportions of estimates fell within 10% of one another for province and country 
levels than at regional and district level. This suggests that the gains from geographical closeness are 
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perhaps offset by the lack of precision from small sample sizes. For the small number of household 
indicators examined, a higher number fell within 10 and 15% at the district level compared to 
regional levels and above, suggesting perhaps that household indicators benefit more from 
geographical closeness than maternal health care uptake indicators. For the child indicators there 
was better agreement at the province and country levels than at regional and district levels where 
the sample sizes were too small to be useful. 

 

Table 2. Median and mean absolute differences between DHS and NGO estimates with Spearman’s 
rank correlation coefficients indicating the strength of the association in geographical subgroups and 
for maternal, child nutrition and household types of indicators. Heat map shading of the median and 
mean absolute differences shows the larger differences as red and the smaller difference green. 
All Indicators combined                  

DHS data level 
Median IQR Mean SD n 

Spearmans 
Rank 

correlation p 

Combined 
Spearmans 
Rank Corr p 

1. District  12.5 12.4 19.0 20.4 23 0.44 0.04 

0.47 <0.0001 
2. Region  13.4 15.3 18.3 18.6 23 0.52 0.01 

3. Province  12.9 19.7 17.7 19.2 23 0.50 0.02 

4. Country  12.5 19.9 17.9 19.3 23 0.50 0.02 

Maternal health care Indicators combined            

DHS data level 
Median IQR Mean SD n 

Spearmans 
Rank 

correlation p 

Combined 
Spearmans 
Rank Corr p 

1. District  10.6 9.1 9.7 6.2 10 0.85 0.002 

0.85 0.02 
2. Region  11.2 10.8 11.0 8.5 10 0.90 0.000 

3. Province  7.4 9.2 9.2 7.0 10 0.84 0.002 

4. Country  6.2 10.6 8.1 7.2 10 0.84 0.002 

Child Nutrition Indicators combined              

DHS data level 
Median IQR Mean SD n 

Spearmans 
Rank 

correlation p 

Combined 
Spearmans 
Rank Corr p 

1. District  24.4 19.5 24.5 19.7 6 0.54 0.27 

0.58 0.003 
2. Region  15.8 22.2 19.7 13.8 6 0.66 0.16 
3. Province  15.4 28.0 17.6 16.8 6 0.66 0.16 
4. Country  16.6 30.1 17.5 14.5 6 0.66 0.16 

Household Indicators                

DHS data level 
Median IQR Mean SD n 

Spearmans 
Rank 

correlation p 

Combined 
Spearmans 
Rank Corr p 

1. District  12.6 42.1 27.6 29.7 7 -0.32 0.48 

-0.08 0.69 
2. Region  19.7 36.0 27.7 28.3 7 -0.07 0.88 

3. Province  23.0 39.7 30.0 27.4 7 -0.07 0.88 

4. Country  21.7 35.9 32.3 26.6 7 0.04 0.94 

Household Indicators combined, excluding electricity       

DHS data level 
Median IQR Mean SD n 

Spearmans 
Rank 

correlation p 

Combined 
Spearmans 
Rank Corr p 

1. District  12.6 2.7 18.0 17.3 6 0.09 0.87 

0.33 0.12 
2. Region  15.0 10.6 18.3 14.6 6 0.31 0.54 

3. Province  21.0 13.0 21.3 16.4 6 0.31 0.54 

4. Country  21.2 27.8 23.6 14.7 6 0.49 0.33 
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Figure 1. Proportion of absolute differences that are within 5, 10, 15 and 20% for different types of 
indicator and at different levels of DHS data 

 

3.3 Which specific maternal health care uptake indicators differed the most and which the 

least? 

Generally, NGO-DHS differences in maternal health indicators (Figures 2 and 5) were reasonably 
consistent across DHS data levels and estimates were close to one another. At the district level, DHS 
indicators exceeded NGO indicators for iron intake, number of ANC visits and tetanus toxoid 
vaccination in pregnancy (TT doses), while prevalence of having blood pressure taken in pregnancy, 
skilled birth attendance at the last livebirth (SBA) and having postnatal care (PNC) were higher in the 
NGO dataset. The same pattern emerged for regional data with the exception of blood pressure 
measurement. At the province level, however, estimates of all indicators were higher in the DHS 
data except for PNC. Meanwhile, comparing DHS country level and NGO data revealed very similar 
estimates for most indicators but with NGO SBA and PNC exceeding DHS country indicators. The 
percentage getting 2 TT doses was most different at regional, province and country levels was, being 
lower by more than 20 percentage points in the NGO survey. This reflected a lack of refrigeration for 
vaccine cold storage in some of the health facilities, as was detected in the health facility audit which 
accompanied the NGO baseline survey. 

3.4 Which specific child nutrition indicators differed the most and which the least? 

Only 6 child nutrition indicators were summarised in this study and 3 of these were subsamples of 
the vitamin A indicator for children 6 to 23 months. Sample sizes were very small below the country 
level, so it is hard to generalise (Figures 3 and 6). It is an important finding however that whilst using 
DHS geographic subsamples works reasonably well on indicators with large samples, subsampled 
population groups are more difficult to compare. Differences between DHS and NGO estimates were 
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smallest for coverage of vitamin A supplementation across all 6 -23 months respondents, but 
otherwise differences were large and variable by DHS data level and indicator. DHS prevalence 
exceeded NGO prevalence for exclusive breast feeding and vitamin A in the 18-23m subgroup, with 
much higher levels of exclusive breastfeeding reported at DHS regional, provincial and country levels 
than using NGO estimates. This may be partly due to differences in how exclusive breastfeeding was 
estimated between the studies. Meanwhile, NGO estimates of consumption of four or more food 
groups and access to vitamin A in 6 to 11-month and 12 to 17-month children were much higher 
than in the DHS data at all levels. 

3.5 Which specific household level indicators differed the most and which the least? 

Notably DHS indicators for households did not vary widely from one another by level of DHS data 
except for ownership of bicycles and to a lesser extent women’s lack of schooling. Household 
indicators (Figures 4 and 7) were not consistently higher in DHS or NGO data but varied by indicator. 
As already mentioned, only access to electricity was vastly lower in the NGO sample compared with 
the DHS. The percentage of women in the NGO sample that were uneducated was higher in the NGO 
than in the DHS samples though the district DHS estimate was closer than other levels. Ownership of 
bicycle (not motorbike) was higher in the NGO level data than at regional DHS levels and above, but 
at the DHS district level, ownership prevalence exceeded NGO. This is consistent with the fact that 
general bicycle ownership and usage is much higher in the plains than in other parts of the country 
due to the flat terrain in the plains and relatively easy access to roads, even if only rough gravelled 
roads]. However, the lower ownership of bicycles in the study area compared with the district DHS 
data may reflect the relative poverty and inaccessibility of the target areas of the project. Phone 
ownership was higher in DHS samples which included more accessible and urban areas. Agricultural 
land ownership was higher in NGO data due to the project areas being rural, but estimates were 
reasonably similar. WASH indicators differed widely with higher recall in the NGO data than in the 
DHS data at all levels. Soap availability at the handwashing station and availability of handwashing 
water were much higher in the NGO data. This may perhaps be because in rural plains areas most 
households have access to their own, or a neighbour’s, water pump due to high water tables making 
tube-well digging more affordable. The large difference in soap availability could be to do with 
systematic differences in how these data were collected between the DHS and NGO surveys, but this 
is difficult to investigate. 

Figure 2. Percentage estimates at different Nepal DHS 2016 data levels – district, province, region 
and country – versus MCHN NGO baseline data from Banke for 10 maternal health care indicators 
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Figure 3. Percentage estimates at different Nepal DHS 2016 data levels – district, province, region 
and country – versus MCHN NGO baseline data from Banke for 4 child nutrition indicators 

 
 
Figure 4. Percentage estimates at different Nepal DHS 2016 data levels – district, province, region 
and country – versus MCHN NGO baseline data from Banke for 4 household assets indicators, 2 
WASH indicators and 1 maternal education indicator
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Figure 5. Differences between DHS and NGO estimates* at different levels of DHS data for 10 
maternal health care indicators (*DHS minus NGO) 

 
 
Figure 6. Differences between DHS and NGO estimates at different levels of DHS data for 6 child 
nutrition indicators (DHS minus NGO) 

  
 
Figure 7. Differences between DHS and NGO estimates* at different levels of DHS data for 4 
household assets indicators, 2 WASH indicators and 1 maternal education indicator *(DHS minus 
NGO) 
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4. Discussion 

It is in the nature of NGO projects to target areas which are harder to reach and more disadvantaged 
than average, as usually they work on the premise of reaching those who are left behind. However, 
in order to get ‘value for money’ often NGOs need to balance sufficient population coverage against 
the extent the population is ‘hard to reach’. This means that they may target hard to reach but not 
‘hardest’ to reach population. Regardless of the extent that NGOs target the poorest, the purposive 
targeting raises the question as to whether national survey data are suitable for use as baseline data 
for NGOs to work against, or whether data from the specifically targeted areas are needed. 

In this case study comparing HealthBridge/INF’s NGO 2016 baseline survey for the MNCH 
project areas of Banke District in Province 5 with the Nepal 2016 DHS data at district, region, 
province and country levels, we found that DHS data were a reasonable proxy for NGO baseline data 
for most maternal health indicators. However, child nutrition indicators varied more widely between 
NGO and DHS surveys and use of these indicators would not have made a useful proxy for NGO data. 
Household indicators were reasonably similar between NGO and DHS samples with the notable 
exception of access to electricity, which was much lower in the NGO areas than in any of the DHS 
data. Generally maternal health care uptake seemed to vary less than child nutrition and household 
characteristics and was easiest to predict using DHS data. However, it was notable that there was 
better access to SBA and PNC in the project areas than according to DHS data. Conversely TT doses 
during pregnancy were much lower in project areas than in the DHS samples. 

4.1 What might have been planned differently if DHS estimates had been used instead of 

NGO baseline data? 

Looking back at the NGO baseline survey report, the plans already made by the project to provide 
health system strengthening and to support health mothers’ groups to promote social and 
behaviour change communication in maternal, newborn and child health and nutrition were not 
substantively changed by the collection of baseline data. The prevalence estimates for key indicators 
were used to set targets for the project to work towards, applying a target performance index as 
follows: 

Target=PI + ((1-PI)*Baseline Level)) 2 

Where PI is “Performance Index”, calculated as (Change from Baseline to Final) /  

(100 – Baseline) is derived from a number of previously conducted child survival projects, and 
most often equal to 0.2, but for some indicators as high as 0.4  

In the case of child diets/nutrition, if DHS 2016 data had been used these targets would have 
been higher for exclusive breastfeeding and overall vitamin A coverage but lower for dietary 
diversity and vitamin A supplementation in infants 6 to 11 months. For maternal health indicators, 
targets for iron folic-acid supplementation, ANC +3 and ANC +4 would have increased slightly. The 
target for blood pressure being taken in pregnancy would not have changed much, but the target for 
tetanus toxoid vaccine would have been much higher, which might have been unattainable. 
Meanwhile targets set from DHS for SBA and PNC would have been lower than achievable.  

Whilst these targets are important for measurement of the changes over time that 
accompanied the project, they were not used to shape project design to any great extent. It had 
been expected that improvements were needed in all the maternal and child health care indicators 
to be measured from prior knowledge of the area and from existing national data sources.  

The baseline report recommended the following activities on the basis of the data collected: 

 
2 Monitoring and Evaluation Working Group, CORE Group, Knowledge, Practice, Coverage Survey Training Curriculum, 
Washington: 2004. (http://www.coregroup.org/storage/Monitoring__Evaluation/KPC/KPC_Trainers_Guide_Module_2.pdf ) 

http://www.coregroup.org/storage/Monitoring__Evaluation/KPC/KPC_Trainers_Guide_Module_2.pdf
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• “Raise awareness among the Mothers group and their family members on the importance of ANC 
check-up, institutional delivery, PNC, exclusive breastfeeding, complementary feeding, growth 
monitoring, danger signs during pregnancy, birth spacing, consumption of nutritious food, hygiene 
and sanitation ....  

• Raise awareness of mothers’ group members and their families on availability of health services in 
Health Facilities so as to increase the utilization of available health services.  

• Disseminate information about the government incentives to pregnant women through mother 
groups and FCHVs.  

• Promote household counselling to pregnant and mothers of children under 2 year and their family 
members through FCHVs. ” 

These are reasonably ‘generic’ and in line with what NGO staff were already broadly 
expecting to undertake before baseline data were collected. This is an argument against collection of 
NGO data as, instead of using baseline data to try to detect change over time, comparison (control) 
group and NGO intervention prevalence could be compared at the end of the project instead, 

The finding of low uptake of postnatal care, despite being better than the national average, 
may have led to an increased focus of behaviour change communication (BCC) activities upon this 
area.  
For other issues, the baseline did help to inform the design of BCC activities. Project staff reported 
that: 

“ during baseline we found out that there was very little knowledge about danger signs during 
pregnancy, labour and childhood across the population and especially among men. This then determined 
the focus of health messages during the project..” 

Whilst general indicators of health care uptake are available from DHS and these largely fall 
within a reasonable margin of the prevalence in the local target population, the specifics of people’s 
knowledge of danger signs were not available from national level data. The Nepal DHS asked 
respondents if they received counselling on danger signs and about their knowledge of HIV and 
family planning and the MICs 2014 additionally asked about mothers’ knowledge of pneumonia in 
children, but other questions on MNCH knowledge were not included. Similarly, the specific needs of 
health facilities as ascertained from the health facility audit that was conducted together with this 
baseline survey, were used to shape the health service strengthening activities and the material 
support and training provided. The baseline data on lack of electricity led to purchase of generators 
for two birthing centres. 

4.2 Availability of synchronous data 

We have analysed the data from the DHS 2016 and the NGO baseline as if the DHS 2016 data would 
have been available at the time of the baseline survey when project activities were being planned. In 
fact, however, the 2016 DHS data were still being collected at the time of the NGO survey. DHS 2016 
data collection ran from 19 Jun 2016 until 31 Jan 2017, while the NGO survey data were collected in 
late October/early November 2016 and were available for interpretation within a few weeks of 
being collected. The preliminary DHS did not become available to the public until April 2017 and the 
full DHS report in November 2017. This means that in reality the project would have had to rely 
upon the 2014 Multiple Indicator Cluster Survey and/or the 2011 DHS survey for setting targets in 
the absence of NGO survey data. Since many of the indicators from the 2016 DHS were slightly 
higher than those found in the NGO survey it may be that the 2011 DHS data might have been a 
better proxy for the NGO target areas for the maternal health indicators, however it was outside the 
scope of this case study to analyse multiple years of DHS data. 

4.3 Limitations 

Our case study has some limitations. The number of overlapping indicators between NGO baseline 
and DHS data were relatively small which made it difficult to analyse data subgroupings. Rather than 
comparing estimates and their variability derived from the original datasets, we relied on 
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percentage point estimates the numbers of cases available taken from the DHS and NGO survey 
reports. It might have been easier to estimate the extent that estimates differed if confidence 
intervals around point estimates had been generated or if raw data had been used to look for 
correlations. As mentioned above, although we have compared 2016 DHS with 2016 NGO data, in 
reality we would not have been able to use the DHS data until about year after data collection 
concluded, so much more out of date DHS data would need to have been used as a proxy if NGO 
data were unavailable. 

Conclusions 

This case study has demonstrated that use of DHS data from the same (or nearby) year as NGO data 
could be a useful way of reducing the burden of NGO baseline data collection on NGO teams and 
respondents, especially if used for setting targets of commonly collected indicators. We found that 
DHS and NGO estimates of maternal health indicators, with the notable exception of tetanus vaccine 
coverage, were largely close enough for DHS data be useful as a proxy for NGO data. The level of 
disaggregation of the DHS data did not make much difference to the estimates in most cases. 

However, as soon as subsample indicators were used, and/or where the numbers of cases 
were low, the high variability around the estimates made the data more difficult to use and 
interpret. The gains in geographical closeness from looking at DHS district data subsamples were 
offset by the wide confidence intervals around these estimates and the small sample sizes available. 

Whilst nationally available data for commonly reported indicators could be used to make 
project targets and to inform broad priorities, data on more specific issues need to be locally 
collected and can usefully inform interventions. In this case, NGO data on women and men’s 
knowledge and on the needs of health facilities shaped the project’s work and priorities and no 
proxy data were available to substitute for these. 

We recommend that nationally available datasets could be drawn upon, prioritising provincial 
over regional data in Nepal. However, district level data should be interpreted with caution due to 
small sample sizes. For specific contextualised information to inform NGO interventions, national 
level data cannot substitute for well-designed, mixed method NGO baseline studies which explore 
the problems faced by project beneficiaries and potential ways of overcoming them.
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Annex 1. Summary of raw percentages, actual and absolute differences by indicator and DHS data level 
G

ro
u

p
       

NGO 
estimate 

DHS District level DHS Region level DHS Province level DHS Country level 
 Subgroup Indicator n  % n % Diff 

Abs 
diff 

n % Diff 
Abs 
diff 

n % Diff 
Abs 
diff 

n % Diff 
Abs 
diff 

C
h

ild
 

D
ie

t Infant and young child 
feeding (IYCF) 

4+ food groups 6-
23m 

381 52.0 24 24.9 -27.1 27.1 57 34.9 -17.1 17.1 175 39.1 -12.9 12.9 1062 35.5 -16.5 16.5 

Excl. breastfed 0-
6m 

542 28.0 7 29.4 1.4 1.4 16 59.5 31.5 31.5 77 72.0 44.0 44.0 522 60.6 32.6 32.6 

H
ea

lt
h

 

Child took 
supplement 

Vit A 6-11m 118 77.5 12 19.1 -58.5 58.5 30 36.7 -40.8 40.8 72 48.5 -29.0 29.0 460 41.8 -35.7 35.7 

Vit A 12-17m 179 96.4 13 67.5 -28.9 28.9 29 81.8 -14.6 14.6 103 78.5 -17.9 17.9 498 79.8 -16.6 16.6 

Vit A 18-23m 74 90.6 9 100.0 9.4 9.4 22 100.0 9.4 9.4 72 89.6 -1.0 1.0 511 88.1 -2.5 2.5 

Vit A 6-23m 380 72.0 34 50.2 -21.8 21.8 81 67.4 -4.6 4.6 247 72.8 0.8 0.8 1469 70.7 -1.3 1.3 

H
o

u
se

h
o

ld
 (

h
h

) 

Utilities HH has electricity Electricity  543 6.0 180 90.6 84.6 84.6 518 90.3 84.3 84.3 1631 88.2 82.2 82.2 11040 90.5 84.5 84.5 

A
ss

e
ts

 

HH has agricultural 
land/bike/phone 

Agricultural land 543 86.0 180 73.4 -12.6 12.6 518 81.3 -4.7 4.7 1631 84.1 -1.9 1.9 11040 77.5 -8.5 8.5 

Bicycle 543 74.0 180 84.8 10.8 10.8 518 63.8 -10.2 10.2 1631 50.5 -23.5 23.5 11040 37.3 -36.7 36.7 

Phone 543 84.0 180 89.9 5.9 5.9 518 93.5 9.5 9.5 1631 94.5 10.5 10.5 11040 92.9 8.9 8.9 

Educat' Woman schooling Woman no school  543 54.0 229 41.5 -12.5 12.5 712 34.0 -20.0 20.0 2072 31.0 -23.0 23.0 12862 33.3 -20.7 20.7 

WASH 
Handwash station has 
soap/water 

Soap  543 93.0 179 40.1 -52.9 52.9 515 47.6 -45.4 45.4 1624 42.8 -50.2 50.2 11009 48.2 -44.8 44.8 

Handwashing 
water  

543 99.0 179 85.5 -13.5 13.5 515 79.3 -19.7 19.7 1624 80.1 -18.9 18.9 11009 77.3 -21.7 21.7 

M
at

er
n

al
 

M
at

er
n

al
 h

ea
lt

h
 

Woman 
consumed/received 
iron supplements 

Iron taken in preg 543 82.0 81 95.0 13.0 13.0 217 95.4 13.4 13.4 650 89.6 7.6 7.6 4003 88.9 6.9 6.9 

Iron 60+ days of 
preg  

543 64.0 81 73.9 9.9 9.9 217 78.6 14.6 14.6 650 76.4 12.4 12.4 4003 76.5 12.5 12.5 

Iron 100+ days of 
preg  

543 52.0 81 52.4 0.4 0.4 217 63.3 11.3 11.3 650 64.9 12.9 12.9 4003 65.5 13.5 13.5 

Woman received ANC 

1+ ANC  543 96.0 81 97.2 1.2 1.2 218 98.3 2.3 2.3 651 95.3 -0.7 0.7 4006 94.1 -1.9 1.9 

3+ ANC  543 84.0 81 94.4 10.4 10.4 218 95.1 11.1 11.1 651 86.6 2.6 2.6 4006 82.5 -1.5 1.5 

4+ ANC  543 70.0 81 86.3 16.3 16.3 218 86.9 16.9 16.9 651 73.7 3.7 3.7 4006 69.4 -0.6 0.6 

Woman's ANC 
content 

Blood pressure in 
preg  

514 87.0 77 83.1 -3.9 3.9 212 91.4 4.4 4.4 619 93.9 6.9 6.9 3754 91.3 4.3 4.3 

2+ TT doses in 
preg  

543 42.0 81 61.6 19.6 19.6 218 71.6 29.6 29.6 651 66.8 24.8 24.8 3994 66.1 24.1 24.1 

Birth assisted by SBA SBA last livebirth  543 75.0 81 64.2 -10.8 10.8 218 77.0 2.0 2.0 651 61.9 -13.1 13.1 4006 65.2 -9.8 9.8 

Woman received PNC Received PNC  543 26.0 81 14.6 -11.4 11.4 218 22.1 -3.9 3.9 651 18.8 -7.2 7.2 4006 20.4 -5.6 5.6 
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Appendix 4. Case study from Vietnam 

Report prepared by Tran Hung Minh, Center for Creative Initiatives in Health and Population 

October 2020 

INTRODUCTION 

Large national surveys are conducted following rigorous methods by well-trained researchers, using 
large and representative samples of the population. Often, these high-quality data are collected 
repeatedly and openly available, enabling comparison over time on key health issues.  

Using publicly available data would reduce the need of NGOs to collect primary data for project 
baseline measures, saving valuable resources and time. In addition, conducting new surveys for which 
information already exists or can be obtained by analyzing secondary data raises ethical concerns 
because of the needless demand it places on respondents. 

This project aims to improve efficiency and effectiveness of NGO’s program design, evaluation 
and impact by increasing the use of high quality, publicly available data to determine baseline health 
indicators. We aim to first test the feasibility and validity of doing so, and secondly, to inform and 
provide training to NGOs and in-country leaders on how to utilize publicly available data.   

The specific objective of the MaxData project was to investigate the validity of using publicly 
available data to complement or replace baseline data collection of NGOs related to maternal, newborn 
and child health in several low and middle-income countries, by comparing indicators obtained from 
both sources. We hypothesize that publicly available data can provide valid estimates of baseline 
conditions for certain health and social indicators, saving time and resources, and reducing the burden 
on data collectors and respondents. 

THE PURPOSE OF THIS CASE STUDY 

This study aims to make comparisons between data collected from a baseline survey of NGO and the 
Multiple Indicator Cluster Survey (MICS) in Vietnam in order to show the margin of differences between 
these two sources of data and to validate the results of the main study. 

SOURCES OF DATA 

NGO baseline survey in Son La province, Vietnam: The Health Bridge Canada supported a 4-year project 
on maternal and child health care in Son La province. The baseline survey was conducted in November 
2016, in six intervention communes in two districts (Thuan Chau and Yen Chau) of Son La province, a 
mountainous and poor province in the north of Vietnam. The proportional to population size (PPS) 
sampling method was used and 53 villages (clusters) were selected from 102 clusters. A total of 452 
mothers with children under 2 years of age were enrolled and interviewed in the household. The 
questionnaire used in this baseline survey also took the questionnaires of the MICS as references. 

The Viet Nam Multiple Indicator Cluster Survey (MICS): MICS5 was a national survey conducted during 
2013-2014 by the Viet Nam General Statistics Office in collaboration with the United Nations Children’s 
Fund (Unicef) as part of the global MICS programme. The 2014 Vietnam MICS is based on a sample of 
10,018 households, with 9,827 women and 3,316 children. For the purpose of this study, only data from 
the northern mountainous region was used. 

METHODS 
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In order to compare data between two surveys, the following steps were carried out: 

Step 1: Identify a list of common indicators that are available in both data sources 

- We could identify 38 indicators that were available in both surveys. These indicators belonged to 
3 main themes: a) Antenatal and delivery; b) Breastfeeding and child nutrition; and c) 
Demographic information. 

Step 2: Review questionnaires of both surveys and definition/measurement of each indicator 

- Review the questions: Firstly, we reviewed the questions that were used to collect information 
for each indicator in the two surveys. The goal was to analyse if the two surveys used the same 
types of sentences and format of the questions for the indicator of interest.  

- Review definition and method of measurement of indicator: Secondly, we reviewed if the two 
surveys used the same definition for the same indicator. For example, the indicator “Birth 
attended by Skilled Birth Attendant (SBA) (%)”, what was the definition of SBA in each source? 
The standard definition of SBA is those who are trained and could master 30 specific skills. 
However, it seems impossible to use the standard definition of SBA, these two surveys actually 
used the term: “trained birth attendant”. 

Step 3: Run the data analysis for each data source 

- As the baseline survey in Son La province applied the sampling method of Proportional to 
Population Size (PPS) there’s no need for weighting data. However, for MICS5 data, we had to go 
through two sub-steps: 1) selected data of the northern mountainous region from the dataset 
because Son La province belongs to this region and 2) used the sample weight given in the 
dataset (could be the household weight, women weight or child weight depending on the type 
of indicators to be analysed) when performing data analysis. The analysis of data from two 
surveys omitted the missing cases because of two main reasons: there were not many missing 
cases and all the indicators were dichotomous variables, thus, the method of imputation of the 
mean value was not applicable. Statistical analyses were performed using SPSS. 

Step 4: Extract data into an excel file for comparison 

The results of data analysis from SPSS outputs for the two surveys were exported to an excel file 
and sorted from lower to higher value by the Baseline data for further analysis (Table 1). 

FINDINGS 

Data in Table 1 shows that about 45% of the pairs of indicators were within a 10% difference, and 30 out 
of the 38 indicators were within a 20% difference. Among the indicators within a 1% difference were 
“Woman took iron pills during pregnancy (%)”, “Consumption of vitamin A-rich foods: 6-11m (%)”, 
“Exclusive breastfeeding: 0-6m, girls (%)”, “HH has soap at handwash station (%)”, and “HH has water at 
handwash station (%)”. The biggest absolute difference between estimates was 38.2% for “Continued 
breastfeeding at 1 year old (%)”.  

Graph 1 presents the MICS and NGO estimates by indicator. The indicators are sorted from the smallest 
absolute difference between estimates to the largest. From this graph, we can see that several 
estimates from the NGO and the MICS were close and that many peaks and valleys from both data 
sources are aligned. 

Graph 2 shows a scatterplot of the NGO estimate by the MICS estimate. This graph shows that there is a 
statistically significant correlation between NGO and MICS estimates (R2=0.59, P-value <0.001). 
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Table 1. Data of MICS5 and Baseline survey and absolute differences between the two data sources. 
 MICS (2013.5) NGO baseline (2016) Absolute difference 

(MICS-NGO Indicator n Estimate n Estimate 

Child diet      

Ate 4+ food groups: All (%)  167 60.9 415 49.2 11.8 

Ate 4+ food groups: BF 6-8m (%) 27 31.6 62 35.5 3.9 

Ate 4+ food groups: BF 9-23m (%) 87 58.8 142 43.7 15.2 

Ate 4+ food groups: non-BF 6-23m (%)  51 79.3 162 65.4 13.8 

Consumption of vit A-rich foods: 6-11m (%)  54 53.6 154 53.9 0.3 

Consumption of vit A-rich foods: 12-17m (%) 63 70.9 104 78.9 8.0 

Consumption of vit A-rich foods: 18-23m (%)  50 90.4 127 72.4 18.0 

Consumption of vit A-rich foods: All (%)  167 71.1 385 66.8 4.3 

Continued BF at 1 year (%)  50 87.2 65 49.0 38.2 

Continued BF at 20-24m (%)  28 11.5 111 13.5 2.0 

Exclusive breastfeeding: 0-6m (%)  73 34.5 67 40.3 5.8 

Exclusive breastfeeding: 0-6m, boys (%)  36 26.5 36 38.9 12.4 

Exclusive breastfeeding: 0-6m, girls (%)  36 42.5 31 41.9 0.6 

Initiation of BF within 1h of birth (%) 230 31.1 441 61.7 30.5 

Initiation of BF within 1h of birth, boys (%) 125 31.3 242 61.2 29.8 

Initiation of BF within 1h of birth, girls (%)  100 31.5 199 62.3 30.8 
Receiving solid, semi-solid or soft foods: 6-
8m (%)  

27 82.6 81 93.1 10.5 

Child health      

Given vit A in the last 6 months: 6-24m (%) 1128 72.4 383 74.7 2.3 
Given vit A in the last 6 months: 6-24m, boys 
(%)  

600 64.7 208 75.0 10.3 

Given vit A in the last 6 months: 6-24m, girls 
(%) 

528 82.5 175 74.3 8.2 

Newborn protected by Tetanus vaccine (%) 230 71.4 417 86.8 15.4 

Household wealth      

HH has phone (%) 1292 93.9 452 67.0 26.9 

Maternal characteristics/health      

Woman never attended school (%) 230 12.8 452 18.1 5.3 

Blood pressure (%) 230 60.3 421 47.7 12.6 

Last birth at a health facility (%) 230 76.9 452 53.8 23.2 

Last birth at home attended by SBA (%) 46 3.0 209 5.3 2.3 

Prenatal blood test (%) 230 38.5 420 21.6 16.9 

Prenatal urine test (%) 230 50.5 421 31.6 18.9 
Woman consumed iron supplements and 
folic acid supplements during pregnancy for 
the minimum number of days as 
recommended (%) 

230 52.6 319 53.9 1.3 

Woman had at least 1 ANC visit last 
pregnancy (%) 

230 83.2 452 93.1 9.9 

Woman had at least 3 ANC visits last 
pregnancy (%) 

230 72.2 452 60.8 11.4 

Woman had at least 4 ANC visits last 
pregnancy (%) 

230 51.7 452 29.7 22.0 

Woman received 2+ TT vaccine during 
pregnancy (%) 

230 55.1 432 64.8 9.7 

Woman took iron pills during pregnancy (%) 230 72.1 446 72.0 0.1 

Women examined in the first trimester (%) 230 46.4 421 65.1 18.6 

WASH      

HH dispose child stool in toilet or latrine (%) 234 32.0 452 48.7 16.6 

HH has soap at hand wash station (%) 1257 75.5 414 74.4 1.1 

HH has water at hand wash station (%) 1257 97.5 414 96.4 1.1 



 
 

102 

Graph 1.  MICS and NGO estimates by indicator. The indicators are sorted from the smallest to the largest absolute difference between MICS 
and NGO estimates. 
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Graph 2. Scatterplot of the NGO baseline estimate by the MICS estimate. 

 

DISCUSSION 

Although there was a correlation between all indicators of interest from MICS5 and the NGO baseline 
survey in Sonla, many indicators had absolute difference above 10%, and indicators with the highest 
absolute difference between estimates were those related to child breastfeeding (early initiation of 
breastfeeding and continued breastfeeding at age 1 year). Depending on the NGO intervention impact, 
it would be difficult to capture any improvement for these indicators, since in many situations it is not 
easy to improve the baseline data by 10% after an intervention.  

The MICS and NGO surveys were conducted during different years (3.5 years difference) and this 
could be an important factor that contributed to the differences found between these two data sources.  

The large absolute differences of the indicators related to breastfeeding could be a result of the 
recent application of MOH policy about forbidding to sell or advertising formula milk in hospitals and 
health facilities. The differences in time and data may make it difficult to persuade the project 
implementers and the donors to accept the use of MICS data as baseline data of their intervention. 
However, data also indicated that several types of indicator had absolute difference less than 5%, 
including indicators related to household characteristics (household with water and soap for hand wash) 
or indicators about consumption of iron and folic acid supplements or vitamin A rich food. 
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