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EXECUTIVE SUMMARY
The Health Management Information System (HMIS) provides a strong base for evidence informed 
decision making in the Nepal health system. The information from HMIS is used for planning, 
monitoring and evaluation of the health system at all levels, which includes monitoring of the Nepal 
Health Sector Programme III (NHSP3) and Nepal Health Sector Strategy (NHSS) 2015-2020. Nepal’s 
health system needs accurate, comprehensive and disaggregated data to measure its performance, and 
to identify disparities among social groups and geographic areas. Thus, HMIS is expected to provide 
valid data to inform strategic and policy level decisions. However, the data that comes from HMIS 
often has several reporting and recording issues from the point of data generation to the analysis and 
needs to be assessed from time to time to verify the quality of data. This study was designed to identify 
and test a mechanism to improve the accuracy of the HMIS. This was achieved by combining a 
probability sample (lot quality assurance sampling; LQAS) with HMIS indicators using an innovative 
statistical annealing technique (AT). 

Eleven health coverage indicators relevant to the Safe Motherhood Programme: antenatal care (three 
indicators: four antenatal care check-ups, iron folic acid supplementation, and use of anti-helminthics), 
safe delivery (three indicators: institutional delivery, delivery by skilled birth attendant, and caesarean 
section) and new born care and postnatal care (five indicators: chlorhexidine ointment application 
within one hour, breast-feeding within one hour, low birth weight, postnatal care within 24 hours, 
and postnatal care per protocol) were selected in consultation with Ministry of Health and Population 
(MoHP) stakeholders. We conducted a LQAS survey in Jumla, Arghakhanchi, and Mahottari districts; 
one each from the three ecological regions of the country. We gathered related information from all 
the municipalities and rural municipalities of the selected districts. A total of 551 women with a child 
0-5 months age were interviewed from the 29 municipalities across these three districts. In addition 
to the primary data from the probability sample using LQAS, we also collected the HMIS data for the 
same reference period which was used to calculate the hybrid prevalence of the selected indicators. 
Data was analysed using statistical AT in the Stata SE version 15 and R version 3.4.1. 

For each municipality-level indicator coverage, AT constructs a hybrid estimate as a weighted linear 
combination of an HMIS estimate and a LQAS probability sample survey estimate, providing a 
standard error (SE) for both the HMIS and combined estimates. We reported two different calculations 
of the low birth weight indicator from the probability sample data, thus there are 12 combined 
indicators for each municipality - that is 12*29=348 in total. The results show that the combined 
estimate differs from the LQAS estimate by no more than 14.5%, while decreasing the SE by 0% to 
5.8%. The majority (327/348=94%) of HMIS and combined estimates, however, can differ by up to 
90%. In 5 instances the HMIS estimate is missing. In the remaining 16 instances the difference ranges 
between 93% and 2050%, and the HMIS coverage ranges between 101% and 2114%. This occurs for 
the breast-feeding indicator (Patrasi municipality in Jumla, nine municipalities in Mahottari district: 
Sonma, Bhangaha, Aurahi, Ramgopalpur, Samsi, Loharpatti, Manra Siswa, Pipra, Matihani), the Navi 
Malam indicator (4 municipalities in Mahottari district: Aurahi, Loharpatti, Pipra, Jaleswor), the iron 
folic acid indicator (Gaushala municipality in Mahottari district), and the anthelminthic indicator 
(Loharpatti municipality in Mahottari). Standard errors for the HMIS estimate are between 1 and 



v

78% times larger than those calculated for the combined estimate. The HMIS weighting factor ranges 
between 0.001 and 0.50 in Arghakanchi, between 0.009 and 0.99 in Jumla and between 0 and 0.996 
in Mahottari.

In the HMIS data, it was found that 22.4% of indicators over-estimated and 32.5% under-estimated 
coverage. The results indicate that HMIS needs substantial strengthening to improve reliability to 
capture the data for the target population. Specific indicators can be targeted as well due to their 
substantial divergence from the probability sample. The study has shown that using AT with a 
probability sample could be a potential strategy for strengthening health information systems. The 
findings from this study are expected to provide ways to generate more accurate information to be 
used for decision making. Using AT with a probability sample could be one of the ways to generate 
more precise coverage estimates for appropriate decision making, and we may also have to improve 
the quality of recording and reporting.
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Chapter 1. Introduction
The Health Management Information System (HMIS) provides a strong base for evidence informed 
decision making in the Nepal's health system. The information from HMIS is used for planning, 
monitoring and evaluation of the health system at all levels, which includes monitoring of the Nepal 
Health Sector Programme 3 (NHSP3) and Nepal Health Sector Strategy (NHSS) 2015-2020. The 
report included here, presents the findings on a specific Operational Research (OR) question related 
to HMIS. This research question used quantitative data collected from the Lot Quality Assurance 
Sampling (LQAS), secondary data of the selected indicators chosen for this study, and a statistical 
Annealing Technique (AT) for hybrid prevalence estimation. 

1.1 Background

This OR explored the following research question, “How can a small probability sample be effectively 
blended with HMIS to improve its accuracy?” While the HMIS data generates a significant amount of 
information, the results are bound to have errors and discrepancies as they may not provide accurate 
estimates of the target population within a catchment area. HMIS is designed to capture data about 
the number of service users from within a catchment area. However, it sometimes records data of 
service users who live outside the catchment area. Also, there are often issues with data recording 
and reporting that affects data quality. For example, data may not be recorded, or it may have to 
be transmitted from a facility to a higher level where it is aggregated, and there are possibilities of 
errors during collation and data entry. We, therefore, need a mechanism by which we could measure 
the accuracy, and improve it. This research explores a mechanism that could be utilised to generate 
more accurate information for effective decision making. As we present in this report, this is done by 
combining HMIS and LQAS based population data for key indicators that are reported in the HMIS 
concurrently with the LQAS data collection. The research findings will assist the Ministry of Health 
and Population (MoHP) to make more effective use of HMIS data to manage local programmes. 

1.2 Statement of problem and rationale

The information collected through the HMIS may have several quality issues from the point of data 
generation to data cleaning and analysis. In addition to potential errors relating to the numerator, there 
are also problems with the denominator (population figures) which are often statistical projection, 
using a multiplier rate from a past census figure.  

This study was designed to identify and test a suitable mechanism to improve the accuracy of the 
HMIS, by combining a probability sample (in this case LQAS) with an innovative statistical AT. There 
is evidence that indicators calculated based solely on HMIS data do not accurately measure population 
coverage. For example, HMIS derived prevalence (such as for Human Immunodeficiency Virus 
(HIV) using Antenatal Care (ANC) attendance records) can over- or under-estimate HIV prevalence 
in the general population, either overall or within age groups (1). There is evidence indicating that 
even when restricting inferences to all women, or pregnant women, the ANC surveillance estimate 
has many potential biases (2, 3).  

Considering these limitations, many recommend population surveys as the best method to reliably 
estimate prevalence of key indicators. However, large population surveys can be very expensive and 
impractical to carry out on a regular basis. The low cost is one reason why health ministries find 
HMIS to be appealing. The demand from global donors and countries for timely, reliable and valid 
data also has continued to increase for use in more effectively managing health programmes (4). 

In this study, we used a probability survey to strengthen the HMIS by combining these two sources of 
data using the statistical AT. This combination leads to improved accuracy of the coverage estimates, 
while also measuring the error in the HMIS. This latter information is essential for decision makers 
to apply data with caution when using HMIS results. 
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Chapter 2. Study Objectives and Conceptual Framework
2.1 General objective

The overall objective of this research was to measure the discrepancy in HMIS data by combining it 
with a probability sample and to produce a more accurate hybrid (combined) measure of indicators. 

2.2 Specific objectives

•	 To assess whether HMIS data produce an accurate measure of selected indicators of the target 
population.

•	 To identify the differences of the measures of HMIS data from the measures obtained from a 
population-based probability survey (using LQAS in this case).

•	 To calculate a combined measure of the selected indicators merging both HMIS and LQAS 
data.

2.3 Research questions

•	 How can a small probability sample in Nepal be effectively blended with corresponding HMIS 
data to improve the HMIS’s accuracy? 

•	 Which indicators in HMIS closely represent the population coverage in the catchment area? 

•	 What is the current error in the HMIS for the selected indicators in the study districts? 

•	 How can the HMIS be improved?

2.4 Conceptual framework

Hybrid prevalence 
estimates

Probability sample us-
ing LQAS technique

Data annealed 
Collect data 

HMIS data

HMIS error estimates

Indicators (ANC, 
Delivery, Postnatal 

care, Newborn care)

Figure 1 provides a visualisation of the approach used to explore the Operational Research question.

The conceptual framework for the OR being reported here, involved the following tasks: 

Task 1: Selection of ANC, delivery, postnatal and new-born care health indicators for which the 
Nepal’s HMIS and LQAS datasets could be annealed. 
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Task 2: Collection and organisation of the LQAS and HMIS datasets by the sampled districts for the 
selected indicators.

Task 3:  Calculation of the hybrid prevalence estimates using a probability sample with LQAS.

Task 4: Summarise research findings on the annealed prevalence estimates, error measured in the 
HMIS, and LQAS data in Nepal. It is expected to produce hybrid prevalence estimates using 
both the HMIS and LQAS data sources. Results produce confidence intervals (CI) for the 
HMIS, LQAS and combined estimates.
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Chapter 3. Methods
3.1 Study design and settings 

To develop the hybrid prevalence estimates by AT, we used two sets of data: (1) the data from the 
LQAS community household survey, and (2) the health facility-based HMIS data.

3.2 Survey data

Under the aegis of the Intergated Health Information Management Section (IHIMS), Management 
Division, Department of Health Services (DoHS), the study was implemented by Monitoring, 
Evaluation and Operational Research (MEOR) through a research agency– a local Research Firm 
(RF), Rooster Logic Pvt. Ltd. to carry out the data collection. The data was obtained by a team 
mobilized by the RF through a community LQAS survey conducted during 13 June-8 July 2018, 
with the participants from a target group of mothers of infants 0-5 months of age. Three districts 
(Jumla, Arghakhanchi and Mahottari) were selected, one in each ecological belt of the country, i.e. 
Mountain, Hill and Terai for implementing the study. It is not assumed that the selected district 
is representative of its ecological belt, but this enabled the identification of indicative barriers to 
collecting and interpreting data. The classic LQAS method used in this study is available in multiple 
sources (5, 6). See section 3.4.2 for more information about the sampling procedure.

The Municipality/ Rural Municipality (M/RM) are management units referred to as Supervision Areas 
(SAs). Data collection for the survey was carried out by RF following written informed consent from 
participants prior to their engagement. Participants were also given the opportunity to ask questions 
relating to the study. 

3.3 Study population

The study target population were mothers of infants 0-5 months of age. The inclusion criteria of the 
study participants are listed in Table 1.

Table 1: Inclusion criteria of study participants
Inclusion Criteria 
1. Aged 15 years and over (to include married women of reproductive age) with a child 0-5 months of age

2. Able to give informed consent

3. Residing in their current household for at least three months prior to interview

3.4 Sampling

3.4.1 Sample size

The sample size was calculated using binomial probabilities of the classic LQAS approach, which 
recommends a sample of at least 19 people for each study population from each SA so that both alpha 
and beta errors are <0.10 when classifying them by a performance target. LQAS is an internationally 
recognised standard approach for population sampling (5, 7). With a total of 29 SAs in three study 
districts selected, a total sample of 551 women with children 0-5 months were recruited, resulting 
in a point estimate with a 95% CI that does not exceed 0.04 when the data are aggregated across 
three districts. In addition, it produces a district point estimate that does not exceed +0.09 which is 
sufficient for coverage estimation. 

The LQAS sample size was set so that a supervisor has a high probability both of accepting SAs that 
reach a performance target regardless of what it is and rejecting SAs that fail to reach the target (5, 8, 
9). Table 2 shows the summary of study districts. 
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Table 2. Summary of study districts

District M/RM* Sample per SA** Total sample per 
district

Mahottari 15 19 285
Arghakhanchi 6 19 114
Jumla 8 19 152
Total sample 551
*M/RM: Municipality/Rural Municipality; **SA: Supervision Area

3.4.2 Sampling process

Selection of households and recruitment of individual respondents followed the standard LQAS 
principles (5, 6). The sample selection consisted of three major steps and is described in the schematic 
in Figure 2.

	All the SA (municipalities and rural municipalities) were selectedSelection
of SA

Selection of 
reference 
household 

(Step 2)

Selection of 
19 location in  

each SA 
(Step 1)

	Segmentation of the wards (each ward is divided into 2-5 segments to approximately equal 
number of the household in each segment through a clear landmark) was done until reaching 
a manageable number of household (around 30) [to select first sample from the first segment 
(Bangi-2), this was further segmented; most of the landmark in the study were roads]

	Select one segment randomly
	Mapping of each household  in the  selected segment
	Select one household at a random, which becomes the reference house for the sample to be  

selected

	The number of 19 was divided among all the wards/big communities (wards after 
administrative reform) of each RM/M through PPS [e.g. Malarani is a rural municipality of 
Arghakhanchi, and has a total of 9 wards. Illustrating an example of Malarani Ward no.5 
- a big community i.e. new ward after administrative reform; total number of sample to be 
selected  from ward no 5 = 3]

	Three smaller community (old ward) was selected at a random with replacement [e.g., Again, 
Malarani Ward no 5 had 9 old wards i.e. Bangi 1-9; from where Bangi -2, Bangi-2 and 
Bangi 8 were randomly selected]

Step 3a: Selection of First Participant
	The enumerator left the reference house and went to the nearest household from the front 

entrance of the reference household
 	If eligible participant was not found there, she went to the next nearest household and 

continued the process till she found the participant (next front door approach)
	She could cross the border of each ward  to approach the next nearest front door but not 

the border of supervision area. [i.e. for e.g. she could cross the border of Bangi 2 if the 
next nearest house from Bangi 2 lies in Bangi 3/4/5/whichever was closest but not cross the 
border of Arghatosh]

Step 3b: Selection of Second Participant
	The same process of mapping/segmentation/selection was repeated to select the individual 

participant in every next ward. [to select the second participant from Bangi 2, She should start 
from random selection of the segment with replacement but in order to select the participant 
from Bangi 8, she had to start from segmentation and mapping of the household]

Selection of 
Participant 

(Step 3)

Figure 2 Sampling Process to determine study participants 
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Step 1: Selection of 19 locations (wards) in each SA

The selection of the 19 locations (wards) in each SA was done using a Probability Proportional to Size 
(PPS) sampling. For this purpose, an up-to-date list of wards in each M/RM SA with their population 
size was used as the sampling frame. With PPS - the larger the relative size of the ward, the higher 
the chance to be selected. Many wards with larger population sizes were selected more than once, due 
to the PPS procedure, meaning two or more respondents (or more precisely, reference households) 
were selected there. After the administrative reform in Nepal, many communities (old wards) were 
merged into larger ones (new wards). Since it was difficult to sample in such large communities, the 
old division was used for the sampling in a selected ward to randomly sample a smaller community 
using simple random sampling with replacement. The field team were also provided an administrative 
map of the district showing the location of the SAs to each enumerator. 

Step 2: Selection of a reference household in a selected ward

After arriving in the selected ward (community), the enumerator (all enumerators were female) made 
a household list or a map showing the location of each household with the help of key informants 
(ward officials/Female Community Health Volunteer-FCHV/local resource). Segmentation sampling 
(12, 13) was done for the communities with a large number of households. With segmentation, the 
enumerator divided the community into two to five segments with about the same number of households 
in each segment. In some cases, when it was not feasible to subdivide a segment, proportional 
segmentation sampling was done, which is similar to PPS of the segments. The enumerator numbered 
the segments and selected one randomly. If the selected segment still included a large number of 
households (approximately over 30, and was difficult to count), the enumerator continued the process 
of segmentation sampling until reaching a manageable size. Once the size of the segment was of 
about 30 households or fewer, a number was assigned to each household and one of them was selected 
as a reference household using a random number table or a random number generator using the 
mobile software. 

Step 3: Household mapping, challenges, and selection of a respondent in the household

The reference household and the participant household were marked on each map or household list. 
The household lists were obtained from either ward authorities or FCHV.   

It was challenging to prepare maps when boundaries and landmarks were difficult to locate. For 
example, in Mahottari district, the ward officials couldn't identify the main landmarks and the number 
of houses. In Jumla district, there were no clearly defined ward boundaries. In Arghakhanchi district, 
the households were sparsely distributed; there were very few houses on one hill, and in some cases, 
there were only six to eight houses. However, it was easier to find the eligible participant in Jumla and 
Mahottari, than in Arghakhanchi where it took almost one whole day to trace the reference household 
(while working through the household list).

Either through map or household lists, after the reference household was identified, the enumerator 
went to the nearest household from the front entrance of the reference household to search for an 
eligible respondent. This was done so that if a household was not included in the list or on the map, 
it would not have a zero probability of selection. If no respondent was found there, she went to the 
next nearest household and continued the process until she found the respondent. The household in 
this survey was defined as a group of persons who shared the same kitchen or hearth. For a mother 
to be considered a member of the household she had to have lived there at least three months. As 
there could be more than one eligible mother in the same household, the enumerators were trained to 
select one for interview using simple random sampling. If there were mothers with twins or triplets, 
the enumerators assigned numbers to the babies and randomly chose to interview the mother, asking 
questions relating to one baby.

The nearest distance between two houses ranged from one minute to more than one hour. For example, 
in Arghakhanchi district, there were very few houses (on an average - less than ten houses) on each 
hill and it took more than an hour to reach houses of the nearest hill. Data collection happened during 
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the monsoon and rice planting season, when most of the women from the household were in the field 
to plant and grow rice. In such cases, enumerators went to the field to trace the eligible respondents 
who were within 30 minutes distance from their houses.

3.5 LQAS data collection training

A training session was held with the data collection team for four days (6th to 9th of June), to introduce 
the  classic LQAS approach (7), which included a field practical on the third day. The training agenda 
is attached in Annex 1. A classic LQAS training manual was provided to the entire data collection 
team. A DFID-funded LQAS training video (made in India)1 supplemented the manuals and was very 
effective. 

For the field practical, all participants were divided into two teams. The field practical took place in 
the Chhampi and Devichour villages of Godavari Municipality of Lalitpur district. The data collection 
teams practiced segmentation, sampling and interviewing in a field setting under supervision of 
training team. The field practical also served the purpose of testing the sampling methodology during 
the monsoon season. Feedback from the team that went to Devichour ward enabled the refinement of 
the approach.

3.6 Instruments

The MEOR team designed the questionnaires informed from internationally recognised indicators 
and standardised questionnaire formats for assessing the 0-5 months cohort of children and their 
mothers. The instruments were adapted from the UNICEF LQAS questionnaires located in their 
LQAS toolkit developed by Liverpool School of Tropical Medicine (LSTM) (10). Initially, the draft 
questionnaire was refined during a half-day workshop with the DoHS, and MEOR Nepal-based study 
members, and regular consultation with the broader MEOR study team. Please refer to Annex 4 for a 
copy of the English version of the questionnaires.

During training, the study team pre-tested the mobile software for data collection, amongst 
approximately 10 mothers who had children of 0-5 months. These test participants were provided 
with the informed consent forms in hard copy prior to participating. The tools were revised based 
on the resulting feedback of the pre-testing. The interview took an average of 35 minutes to be 
completed. The questionnaires include sections on the following areas: household and respondent 
characteristics, ANC, birth history of youngest child delivered, immediate new-born care practices, 
and postnatal care. Survey information obtained also included the frequency of ANC visits during the 
last pregnancy (11), place of delivery, and the types of services that the mother received during the 
delivery (see Annex 4 for details). While the data collection tools were developed in English, they 
were translated to Nepali. The tools (both Nepali and English version) were installed in the mobile 
application using the Open Data Kit (ODK) software2 by LSTM experts who also trained enumerators 
in their use.

3.7 Data collection

3.7.1 Data collection procedure

The composition of the data collection team included:

a. District Coordinators (DC)

b. District Supervisors (DS)

c. Enumerators
1The video can be accessed via https://www.youtube.com/watch?v=VYp_ZyvIUMY&list=PLPHqyCYhjOT-IxdQSYlgI3AC160ECcLeY
2http://odk.lstmed.ac.uk/metre
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A total of three District Coordinators (DC), six District Supervisors (DS) and 29 enumerators were 
recruited for the study. While coordinators and supervisors included were both male and female, the 
enumerators were all female, selected purposively because the study participants were all women. 
One DC and two DS were responsible for coordinating with local authorities for facilitating the data 
collection in each study district. One enumerator was assigned per SA.

3.7.2 LQAS survey back check

The LQAS survey back check (verification) was done by the DS or the DC via mobile after the 
enumeration was completed in the supervision areas. The quality checks included a random sample 
of two interviews in each SA after completion of 19 interviews. The DC/DS randomly selected one 
participant (LQAS ID) from the completed questionnaire sets (LQAS Nepal 0-5 months 2018, version 
8) from a SA. Then she re-administered the questionnaire (LQAS Nepal 0-5 months 2018 Supervisor, 
version 8) to the same participant. The DC/DS selected the next participant for interview from the 
community closest to the first participant. In some circumstances, the selected participant was not 
found in the household as they had gone to their maternal house. Re-sampling was done to recruit 
the participant. Due to weather conditions in Jumla district, only one quality check in Guthichour SA 
was completed, otherwise all the DC/DS completed two survey back checks in each SA. A total of 57 
LQAS survey back checks were completed.

3.7.3 Study monitoring

The DoHS formed a monitoring group under the leadership of the Director General (DG) of the DoHS 
with the HMIS section chief as the member secretary of the group. The study was implemented by 
MEOR through a research agency, as explained in section 3.2, and the data collection was monitored 
jointly by the DoHS monitoring group, MEOR and the RF. The purpose of the monitoring visit was 
to ensure quality of the application of LQAS methodology in the field. This was to ensure that the 
mapping and segmentation were done correctly, reference household was identified, and the sample 
was selected randomly. The other objective was to identify and support the data collection team 
regarding any difficulties to implement the study. The study monitoring was conducted in three steps: 

1. MEOR along with the DoHS monitoring group monitored RF and study team members;

2. RF monitored study team members; and

3. DS/DC monitored enumerators.

1.  The MEOR study team closely monitored each phase of the field research with clearly 
designed monitoring checklists. The monitoring occurred during 10-20 July 2018 in each 
study district. MEOR staff visited the study sites during data collection. Together, the MEOR 
team and lead researchers travelled to the field when the study was being conducted and 
directly supervised the data collection team. MEOR’s lead researcher communicated with 
the LSTM based study team on a weekly basis via telephone or Skype to ensure that study 
procedures were correctly maintained. Joint monitoring visits were carried out with the DoHS 
monitoring group. As anticipated, each study district was visited at least once over the course 
of the data collection. Guidance and feedback were provided to the study team on the spot 
about mapping, segmentation sampling, household selection, survey back check, providing 
the hard copy of consent form to the interviewee, and the quality of interview technique. 
Monitoring of day-to-day activities was overseen by MEOR’s Nepal-based research staff, 
who worked directly with the RF. Regular communication was established and maintained 
throughout the duration of the study.

2.  The RF’s monitoring started from the date of recruitment of the data collection teams (2 June 
2018) and continued until the teams were back from the field (7 July 2018). Enumerators 
movements were tracked through regular phone calls. Daily updates were received regarding 
coordination, number of surveys completed, number of forms uploaded to the server, sampling 
methodology and safety of the enumerators. Enumerators took photos of interview tracking 



Improving Accuracy of HMIS District Coverage Estimates using Annealing Technique in Nepal 9

forms and sent them to the RF daily. Jumla district was a challenge due to telecommunication 
connectivity, from where regular update was difficult to obtain. Spot checks were done to 
DC/DS and few enumerators in each district by the monitoring team. Different issues related 
to maps and filling in forms were encountered, and the RF provided proper guidance and 
supervision. However, one of the teams in Jumla district (conducting a survey in Tatopani 
SA) was out of reach during a monitoring visit and could not be supervised directly. 

3.  The monitoring checklists for enumerators were completed by DC/DS each time they visited 
the site of enumeration. RF collected feedback from the DC/DS. If there were any issues/
errors that were noticed by DS/DC, RF and MEOR were immediately informed, and the 
problem rectified. The RF followed up with all the DC/DS to inform them of the correct 
practice, which was then circulated to the individual enumerator. 

3.7.4 HMIS data

From the HMIS section at the Management Division, DoHS, MEOR obtained the HMIS data reported 
by all health facilities in the three districts, at district level and disaggregated at Municipality level, 
corresponding to the months in which the LQAS survey data was relevant. While doing so we also 
collected the target population of 2017/18, which is a projected figure, generated by the HMIS section 
for different programmes of the DoHS.

3.8 Indicators for annealing

Eleven indicators were chosen for use with the AT. The indicators for annealing was selected in 
consultation with DoHS stakeholders and relevance of indicators related to the Safe Motherhood 
Programme. For the LQAS survey, ANC use, safe delivery, new born care and postnatal care of 
women with children 0-5 months of age was measured. The HMIS reported data from the last 12 
months prior to the survey. Depending on the indicator, the denominator is the estimated number of 
live births, number of reported deliveries or total number of babies weighed. Table 3 presents the 
list of selected indicators (14). The target group for the LQAS survey was women with children 0-5 
months. 
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Table 3: List of 11 indicators selected for applying the annealing technique in Nepal

Generic name 
of Indicator LQAS Indicator HMIS Indicator 

Numerator
HMIS 
Indicator 
Denominator

HMIS 
Targeted 
months 

4 ANC

Proportion of mothers of 0-5 
months old children who have 
had 4 ANC check-ups as per the 
MoHP protocol during their last 
pregnancy (4th, 6th, 8th and 9th 
month)

Number of pregnant 
women who had 4 ANC 
check-ups as per protocol 
(4th, 6th, 8th and 9th 
month)

Estimated 
number of live 
births

June 
2017–
May 
2018

Received 180 
IFA tablets

Proportion of mothers of 0-5 
months old children who 
received 180-day supply of iron 
folic acid tablets during their 
last pregnancy

Number of women who 
received 180-day supply 
of iron folic acid tablets 
during pregnancy

Received 
anthelminthic

Proportion of mothers of 0-5 
months old children who 
received anthelmintic during 
their last pregnancy

Number of pregnant 
women who received 
anthelmintic

Institutional 
deliveries (all)

Proportion of mothers of 0-5 
months old children whose 
delivery was conducted in a 
health facility

Number of deliveries 
conducted in health 
facilities

Safe delivery

Proportion of mothers of 0-5 months old children whose delivery was conducted by SBA

Number of deliveries conducted by SBA

Caesarean deliv-
eries

Proportion of mothers of 0-5 
months old children who 
underwent Caesarean Section 
(CS) deliveries

Number of CS deliveries

Chlorhexidine 
ointment 
application 
within 1 hour 
(Navi Malam)

Proportion of new-borns who 
had chlorhexidine ointment 
applied immediately after birth

Number of new-borns 
who had chlorhexidine 
ointment applied 
immediately after birth

Breastfeeding 
within 1 hour 
(EIBF)

Proportion of 0-5 months new-
borns who initiated breastfeed-
ing within an hour of birth

Number of new-borns 
who initiated breastfeed-
ing within an hour of 
birth

Baby with low 
birth weight

Proportion of 0-5 months new-
borns weighed at birth with low 
birthweight

Number of new-borns 
with low birth weight

Total num-
ber of babies 
weighed

Postnatal care 
within 24 hours

Proportion of mothers of 0-5 
months old children who had 
received PNC check-ups within 
24 hours

Number of women who 
had received PNC check-
ups within 24 hours

Estimated 
number of live 
births

3 Postnatal care 
as per protocol

Proportion of mothers of 0-5 
months old children who had 
received 3 PNC check-ups as 
per protocol

Number of women who 
had received 3 PNC 
check-ups as per protocol
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3.9 Safety Procedures

3.9.1 Study participants 

The agreement between the RF and MEOR clearly outlined the safety procedures  implemented for 
the duration of this study. Information collected on participants was held in utmost privacy and safety. 
the data collection team were advised and trained on how to minimise potential risk to the participant, 
the priority is the safety of all those who were willing to share information and the data collection 
staff.

3.9.2 Data collectors /district supervisors

All data collectors were issued with an identity card that clearly displayed: (1) that they worked for 
MEOR and (2) they were a trained interviewer. All data collectors were provided with contact details 
of their team members. They were also equipped with standard responses if faced with unfavourable 
situations, and how to report an incident. Data collectors were advised that they could contact the 
MEOR research team directly if they could not contact their immediate supervisors.

3.10 Ethical Consideration

3.10.1 Ethical approval

Ethical approval was obtained from the Ethical Review Board of Nepal Health Research Council 
(NHRC) and LSTM independent Ethics Review Committee.  A session on research ethics was 
included during training to the enumerators and RF responsible for data collection in this study. 
Permission was also received from DoHS and from the district and municipal authorities.

3.10.2 Informed consent

The RF provided the data collection team with information and consent forms, which were to be 
provided to eligible participants prior to starting any interview (Annex 2 and 3). These forms showed 
information that was given to participants, and parent/guardian for participants aged 15 to 17 years. 
Each consent form explained in simple language - the general information about the study, purpose of 
study, participant’s role in the study, participant’s expectations, lack of consequences in participating or 
choosing not to participate, maintenance of confidentiality of the information provided and declaration 
of any risks associated with participating. The consent form was translated in Nepali. Data collectors 
were trained to reassure participants that they could ask questions or share their concerns about the 
study at any time during the survey. Refer to Annex 2 and Annex 3 for a copy of the English version 
of the information sheet and written consent form for each eligible participant and guardian/parent. 
Also refer to Annex 3 for a copy of consent form (assent form) for participants aged 15 to 17 years.

Informed consent was obtained from participants by experienced data collectors. Community 
members were informed that their participation in the study was voluntary and they could refuse to 
participate or withdraw their participation at any time during the data collection period. Participants 
were assured that their refusal would not affect their right to receive services. 

For the household survey, written consent in hard copy was sought. For participants who were 
illiterate, the consent request form was read to them in the local language and they were asked if they 
had any questions. Once a respondent indicated that they would like to participate, given the context 
and circumstances as read to them, their signature or a thumb print was taken as an indication that 
they have expressed willingness to participate.

Participants under 18 years (between 15 and 17 years of age) are considered mature minors in Nepal. 
Since we interviewed married women of this age, we sought assent from the participant’s husband or 
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their parents/guardian and ensured that the participant themselves provided consent to be involved in 
the study as per Nepal Health Research Council guideline (15). 

3.10.3 Measures to protect privacy and confidentiality

MEOR and the RF had a signed agreement that clearly outlined the privacy and confidentiality 
surrounding the participants and data collectors involved in the study and management of data being 
collected. The RF had a confidential disclosure agreement (CDA) that all data collectors/district 
supervisors signed. CDA is a contract through which data collectors understand the study processes 
and agree not to disclose information covered by the agreement regarding the study. To protect privacy 
and confidentiality of the study participants, interviews were conducted in a private area as suggested 
by the participants. No personal identifiers were recorded on the main questionnaire. A participant 
was given a unique LQAS code which was used to trace and record the follow-up information in the 
dataset. Data entry software (with participants’ data) was accessible only to the data manager and 
was password protected. Anonymity was maintained, and participants will not be identified in any 
report or publication. RF submitted all the hard copies and cleared all the e-copies and mobile data 
related to data collection once MEOR and LSTM confirmed receipt of all documents. Risk of loss of 
confidentiality was prevented to the maximum level.

3.11 Data Management and Analysis 

3.11.1 Data management

The household survey data was entered electronically on pre-programmed mobile phones using 
ODK software prepared by an LSTM expert. MEOR cross checked the initial data uploaded via 
mobile devices and if required identified any areas that might require further attention while the 
data collectors were in field. All quantitative data was collected via a mobile device and uploaded 
at the end of each day to a central database at LSTM where it was cleaned. Research team members 
from MEOR and LSTM had access to this central database to conduct data quality checks. Data 
was backed up each day to ensure no information was lost. Security measures were put in place to 
ensure data from the mobile device and database was secure and not accessible to anyone other than 
the primary investigators. Signed informed consent hard copies were archived separately in a locked 
cabinet at MEOR Nepal’s office and will be retained for five years as per National Ethical Guidelines 
for Health Research in Nepal and Standard Operating Procedures guidelines (15). All the electronic 
files related to the study will be stored in an LSTM repository.

3.11.2 Data analysis

3.11.2.1 The Annealing Technique design

We applied AT in each municipality for each indicator, following a similar approach to previous 
work (16) (17). The major modifications to the previous approach are that: (a) AT was applied in 3 
districts of Nepal at the municipality level, (b) AT calculations were adapted to the scenario when a 
municipality HMIS coverage is missing, (c) and AT calculations were adapted to the scenario when 
both the HMIS and survey data were reporting no occurrences of a rare event in several municipalities 
within a district. The district level estimates were obtained by taking the average over the relevant 
municipalities (6 municipalities in Arghakhanchi; 8 municipality in Jumla; 15 municipality in 
Mahottari), weighted by municipality population size. Data analysis was done using Stata SE ver 15 
and R ver 3.4.1. 

LQAS coverage estimate and standard error

The numerator of the LQAS coverage is the number of correct responses for the indicator in each 
municipality. The denominator of the LQAS coverage is the total number of mothers interviewed in 
the municipality (n=19). 
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For the indicator measuring the proportion of 0-5 months with low birth weight, some children were 
not weighed. To include all respondents, we imputed the missing weights as all >=2.5kg (Low birth 
weight A), or all <2.5kg (Low birth weight B). Hence, we have two estimates of this indicator from 
the LQAS data, which we treat separately when calculating the combined estimate (see results later). 

If the LQAS coverage is non-zero, the standard error is defined from the binomial formula sqrt(p*(1-
p)/n), where n is sample size for the municipality (n=19). When the LQAS coverage is zero, we 
calculate a 95% confidence interval using the Louis’ approach (18) and divide its length (1-0.05(1/n) ) 
by 2*1.96 to define the standard error. This last calculation allows the LQAS coverage to contribute 
to the combined estimate (see below).

HMIS coverage estimate and standard error

The numerator and denominator of the HMIS coverage are reported in Table 3. For four indicators 
measured in the municipality of Mahottari (district Mahottari), the numerator is zero (caesarean 
deliveries, chlorhexidine ointment application within one hour of birth, EIBF, low birth weight). In 
this instance we assume the HMIS coverage to be missing. 

To construct a standard error for the HMIS coverage estimate, we use the average mean square error 
(MSE) between the HMIS and LQAS coverage estimates over all the municipalities composing one 
district. The MSE is calculated for the whole district, and can be decomposed in two ways:

MSE     (first decomposition)

                      (second decomposition)

where:

•	  is the total number of municipalities in the district;

•	  is the index for the municipality in the concerned district, and ranges from 1 to;

•	  is the standard error of the HMIS coverage  in municipality;

•	  is the standard error of the LQAS coverage  in municipality.

The first decomposition measures how much the HMIS and LQAS coverage estimates differ across 
the municipalities composing the district. The second decomposition shows the MSE is also the 
sum of the two variances of HMIS and LQAS estimates, because each source of data was collected 
independently from each other. We calculated the MSE using the first decomposition and subtracted 
the LQAS variance to obtain the HMIS variance (and thus the standard error ). If a municipality has 
a HMIS coverage set missing, it is omitted in the calculation of the MSE (first decomposition), and 
the total number of municipalities  is equal to the total number of municipalities for which the HMIS 
coverage is not missing. 

If an indicator is measuring a rare event, both the observed HMIS and survey coverages at the 
municipality level could equal zero. If this occurs in several municipalities of a district, there are too 
many zero-coverage concordances between the observed HMIS and survey coverages for the MSE to 
capture the variability of the HMIS estimate. That is, the survey data does not shed any light on the 
reliability of the HMIS numerator. In this instance, we assume the HMIS coverage follows a binomial 
event as for the survey data. If the HMIS coverage is non-zero, the standard error is defined from the 
binomial formula sqrt (p*(1-p)/n), where n is the size of HMIS denominator. If the HMIS coverage is 
zero, we use Louis’ approach to define the standard error. This approach allows the HMIS coverage 
to contribute to the combined estimate. 
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Combined coverage estimates, standard error and confidence interval

The combined coverage estimate, and its standard error are defined for each municipality as a linear 
combination between the HMIS and LQAS estimates, using a weighting factor:

Where  is the index for the municipality and the weighting factor  takes values between 0 and 1:

If the HMIS coverage of a municipality is missing, we set the weighting factor to zero. Thus, the 
combined estimate and its standard error are defined by the LQAS estimate and standard error 
respectively in this special case.

The 95% confidence interval for the combined coverage estimate is calculated using the standard 
formula .

For ease of notation, we omit the subscript  in the next sections.

3.11.2.2 Assessing variation in local-level data quality

To advance the transferability of AT to other settings a tool developed for sub-district-level analysis 
was used (17). We assess the variation in the quality of the HMIS indicators in 348 municipality-level 
comparisons of the 12 indicators (12 * (6 Arghakhanchi + 8 Jumla + 15 Mahottari) and 36 district-
level comparisons. We classify the value of the HMIS coverage relative to the confidence interval (CI) 
around the combined estimate. If the HMIS coverage is within 95% CI of pcombined the cell is coloured 
green.  If the HMIS estimate is within a reasonable percentage difference of each boundary of the CI, 
for example 10% (cells coloured light red or light blue), we are assured its value is not far from the 
survey estimate. While when the HMIS coverage is beyond the reasonable percentage difference of 
each boundary, the discrepancy might be too large to recommend combining the two estimates (cells 
coloured dark red or dark blue).

3.12 Limitations

This study was conducted to optimal standard with the resources allocated, but this meant a shorter 
duration and sampling in three districts only. One district was selected from each region; however, 
it was not expected that this sample of districts would capture the variation of all districts in Nepal. 
This was a pilot study to test whether AT would be feasible in the context of Nepal and may require 
a regular and larger use of probability sample and correction to come up with a correction factor 
applicable with an external validity. 

3.13 Community/Stakeholders in this Study  

A community in this study was defined as those who were involved in conceptualizing this study, 
provided inputs through formal and informal discussions in the study design, all the study team 
members who were included in this study, stakeholders who provided their inputs in the early phase 
of study design and those will be benefitted from the findings upon completion of the study. Since this 
study was led by the then HMIS section (Current IHIMS section), Management Division (MD), DoHS 
and using the safe motherhood indicators, the original study concept and proposed methodology was 
presented by MEOR at Family Welfare Division (FWD) monthly meeting that sits in FWD. It was 
a strategically important meeting as it has all the stakeholders working in family health and child 
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health sitting as the members in this committee. The MEOR team worked in close coordination with 
the DoHS monitoring group for their inputs in the study design and sought feedback from DFID in all 
the important steps of the study. The DoHS monitoring group and MEOR study team based in Nepal 
actively participated in the workshop organised by MEOR to refine the study tools. The MEOR team 
continued consulting and updating on the study once the ethical approval was obtained from both the 
LSTM and the NHRC. Subsequently, the training and data collection plan was shared with HMIS 
section, MD, DoHS and to DFID. Once the data collection started, the study team, was responsible 
for monitoring the study to ensure it followed the approved protocol. 
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Chapter 4. Results

General characteristics of the data are provided before presenting the results for each indicator and 
assessing local variation. Since two different calculations of the low birth weight indicator from the 
probability sample data is reported, there are 12 combined indicators for each municipality that is 
12*29=348 in total.

4.1 Data characteristics and AT characteristics

Among all the indicators, the MSE ranges from 0.02 to 0.45 in Arghakhanchi, between 0.02 and 0.27 
in Jumla, and between 0.01 and 42.59 in Mahottari (Table 4). 

Three municipalities in Arghakhanchi have an HMIS coverage larger than 100% (Navi Malam 
indicator: 100.2% in Sandhikharka M; EIBF indicator: 111.1% in Malarani RM and 144.9% in 
Bhumikasthan M).

Five municipalities in Jumla have HMIS coverages larger than 100% (Anthelmintic indicator: 128.4% 
in Tila RM; Navi Malam indicator: 101.1% in Guthichaur RM and 101.8% in Hima RM; EIBF 
indicator: 196.3% in Patrasi RM, 162.3% in Hima RM and 128.4% in Tatopani RM).

In Mahottari district, four  indicators have municipalities with HMIS coverage larger than 100%: IFA 
(109% in Gaushala M), Anthelmintic indicator (100.3% in Bardibas M, 108.9% in Gaushala M, 114% 
in Ramgopalpur M, 120.1% in Samsi RM, 118.8% in Loharpatti M, 123.4% in Matihani M), Navi 
Malam indicator (all but 3 municipalities: Gaushala M, Mahottari RM, Matihani M), EIBF indicator 
(all but five municipalities: Bardibas M, Gaushala M, Mahottari RM, Ekdara RM, Pipra RM, Jaleswor 
M ). These last two indicators correspond to the highest MSE values (1.68 and 42.59 respectively).

The HMIS coverage averaged over municipalities ranges between 0.20% and 99% across indicators 
in Arghakhanchi, between 2% and 105% in Jumla, and between 1% and 390% in Mahottari district. 
The LQAS coverage averaged over municipalities ranges between 7% and 96% in Arghakhanchi, 
between 3% and 95% in Jumla, and between 4% and 64% in Mahottari district.

The HMIS coverage is missing for four indicators in Mahottari RM: CS, Navi Malam, EIBF and low 
birth weight.

For the CS indicator in Jumla, five out of eight municipalities have both HMIS and LQAS coverage 
equal to zero. For the low birth weight indicator (A) in Mahottari district, three out of 15 municipalities 
have both HMIS and LQAS coverage equal to zero.
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Table 4: Summary information before application of the annealing technique 

District Indicator
Number of

municipalities 
with > 1

MSE
Average value 

(range) of over all 
municipalities†

Average value 
(range) of  over 

all municipalities†

A
rg

ha
kh

an
ch

i

4 ANC 0 0.120 0.40 (0.26-0.49) 0.70 (0.37-1.00)
Received 180 IFA tablets 0 0.219 0.35 (0.23-0.49) 0.78 (0.37-1.00)
Received anthelmintic (DEWORM) 0 0.165 0.55 (0.43-0.67) 0.96 (0.89-1.00)
Institutional deliveries (FBD) 0 0.447 0.14 (0.04-0.23) 0.80 (0.58-0.89)
Safe delivery (SBA) 0 0.364 0.26 (0.14-0.51) 0.83 (0.63-0.95)
Caesarean deliveries (CS) 0 0.022 0.00 (0.00-0.01) 0.14 (0.05-0.21)
Chlorhexidine ointment application within 1 
hour (NaviMalam) 1 0.022 0.99 (0.98-1.00) 0.87 (0.79-1.00)

Breastfeeding within 1 hour (EIBF) 2 0.140 0.79 (0.19-1.45) 0.85 (0.79-0.89)
Baby with low birth weight (A) 0 0.025 0.10 (0.01-0.3) 0.07 (0.00-0.16)
Baby with low birth weight (B) 0 0.046 0.10 (0.01-0.3) 0.20 (0.00-0.26)
Postnatal care within 24 hours (PNC24hrs) 0 0.380 0.25 (0.17-0.47) 0.85 (0.79-0.95)
3 Postnatal care as per protocol (3PNC) 0 0.018 0.08 (0.01-0.34) 0.12 (0.00-0.21)

Ju
m

la

4 ANC 0 0.137 0.41 (0.15-0.58) 0.72 (0.58-0.89)
Received 180 IFA tablets 0 0.103 0.55 (0.34-0.65) 0.40 (0.05-0.89)
Received anthelmintic (DEWORM) 1 0.036 0.87 (0.69-1.28) 0.95 (0.89-1.00)
Institutional deliveries (FBD) 0 0.144 0.31 (0.00-0.56) 0.58 (0.21-0.79)
Safe delivery (SBA) 0 0.058 0.46 (0.30-0.59) 0.59 (0.21-0.79)
Caesarean deliveries (CS) § 0 NA 0.02 (0.00-0.13) 0.03 (0.00-0.11)
Chlorhexidine ointment application within 1 
hour (NaviMalam) 2 0.082 0.98 (0.92-1.02) 0.71 (0.53-0.84)

Breastfeeding within 1 hour (EIBF) 3 0.269 1.01 (0.24-1.96) 0.87 (0.68-0.95)
Baby with low birth weight (A) 0 0.019 0.08 (0.00-0.23) 0.09 (0.00-0.21)
Baby with low birth weight (B) 0 0.059 0.08 (0.00-0.23) 0.24 (0.05-0.42)
Postnatal care within 24 hours (PNC24hrs) 0 0.087 0.52 (0.24-0.95) 0.45 (0.05-0.79)
3 Postnatal care visits as per protocol 
(3PNC) 0 0.063 0.23 (0.01-0.44) 0.08 (0.00-0.26)

M
ah

ot
ta

ri

4 ANC 0 0.060 0.45 (0.16-0.65) 0.37 (0.05-0.63)
Received 180 IFA tablets 1 0.204 0.61 (0.29-1.09) 0.38 (0.00-0.89)
Received anthelmintic (DEWORM) 6 0.215 0.91 (0.62-1.23) 0.60 (0.11-0.89)
Institutional deliveries (FBD) 0 0.258 0.14 (0.00-0.41) 0.63 (0.26-0.84)
Safe delivery (SBA) 0 0.247 0.22 (0.00-0.62) 0.67 (0.26-0.84)
Caesarean deliveries (CS) ‡ 0 0.023 0.01 (0.00-0.05) 0.14 (0.05-0.26)
Chlorhexidine ointment application within 1 
hour (NaviMalam) ‡ 12 1.679 1.27 (0.99-4.43) 0.54 (0.00-0.95)

Breastfeeding within 1 hour (EIBF) ‡ 10 42.589 3.08 (0.28-21.14) 0.44 (0.16-0.74)
Baby with low birth weight (A) ‡§ 0 NA 0.05 (0.00-0.18) 0.03 (0.00-0.16)
Baby with low birth weight (B) ‡ 0 0.217 0.05 (0.00-0.18) 0.39 (0.16-0.79)
Postnatal care within 24 hours (PNC24hrs) 0 0.059 0.34 (0.00-0.62) 0.41 (0.05-0.89)
3 Postnatal care as per protocol (3PNC) 0 0.013 0.17 (0.00-0.30) 0.14 (0.05-0.26)

† 6 municipalities in Arghakhanchi; 8 municipality in Jumla; 15 municipality in Mahottari.
‡ Four indicators in SA Mahottari have an HMIS coverage which is set to missing because the reported HMIS denominator is zero: 
CS, NaviMalam indicator, EIBF, low birth weight indicator (A).
§ For the CS indicator in Jumla, 5 out of 8 municipalities have both HMIS and LQAS coverage equal to zero. For the low birth weight 
indicator (A) in Mahottari district, 3 out of 15 municipalities have both HMIS and LQAS coverage equal to zero.
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The weighting factor used in the calculation of the combined estimate varies across municipalities for 
each indicator in each district (Figure 1). 

In Arghakhanchi, all weights are under 11% for seven indicators: 4ANC, IFA, anthelmintic indicator, 
institutional deliveries, safe delivery, EIBF and PNC within 24 hours. Hence the contribution of 
HMIS estimate to the combined estimate is no higher than 11%. For the other five indicators, the 
median weight ranges between 15% and 34%.

In Jumla, all weights are under 16% for seven indicators: 4ANC, IFA, anthelmintic indicator, 
institutional deliveries, EIBF, PNC within 24 hours, 3PNC. For the other five indicators, the median 
weight ranges between 14% and 98%.

In Mahottari district, all weights are under 7% for seven indicators: IFA, anthelmintic indicator, 
institutional deliveries, safe delivery, Navi Malam indicator, EIBF and low birth weight B indicator. 
For the other five indicators, the median weight ranges between 15% and 96%.

For the CS indicator in the district of Jumla and the low birth weight indicator (A) in the district of 
Mahottari, because of the high number of municipalities with zero HMIS and LQAS coverages, we 
did not calculate the MSE (hence it is does not appear on Figure 1). Instead we used the standard 
binomial formula or Louis’ approach to estimate the HMIS standard error (see Methods), which are 
both inversely proportional to the size of the denominator. The HMIS standard error is thus much 
smaller than the LQAS standard error, which produces large weight values and a larger contribution 
of the HMIS estimate to the combined estimate (see more results further below).

(*) Circles with no filling indicate outlier values. No MSE is represented for indicators which are rare events 
in a district.

Figure 3: Distribution and average of w for each indicator districtwise *.

4.2 ANC use 

For the proportion of women who had who had 4 ANC check-ups during pregnancy as per protocol 
during 4th, 6th, 8th and 9th month, the weighting factor ranges from 0.01 to 0.11 in Arghakhanchi, from 
0.04 to 0.09 in Jumla, and from 0.04 to 0.22 in Mahottari (Table 5). The combined estimate differs 
from the LQAS estimate by up to 64%. Standard errors for the HMIS data are 2.1 to 9.3 times larger 
than those calculated for the combined estimates.
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Table 5: Women who had who had 4 ANC check-ups during pregnancy as per protocol 

Municipality p_
HMIS σ_HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI

σ_HMIS/ 
σ_com-
bined

Malarani RM 0.37 0.33 0.37 0.11 0.1 0.37 0.105 (0.16,0.57) 3.13
Chatradev RM 0.49 0.33 0.74 0.1 0.09 0.72 0.097 (0.53,0.9) 3.43
Bhumikasthan M 0.44 0.33 0.58 0.11 0.11 0.56 0.107 (0.35,0.77) 3.06
Panini RM 0.47 0.34 1 0.04 0.01 0.99 0.037 (0.92,1) 9.3
Sandhikharka M 0.43 0.33 0.79 0.09 0.07 0.76 0.09 (0.59,0.94) 3.7
Sitganga M 0.26 0.33 0.74 0.1 0.09 0.7 0.097 (0.51,0.89) 3.43
Arghakhanchi District 
Average 0.40 0.14 0.70 0.04  0.68 0.039 (0.61,0.76) 3.55

Guthichaur RM 0.4 0.36 0.79 0.09 0.06 0.76 0.09 (0.59,0.94) 3.96
Patrasi RM 0.15 0.36 0.79 0.09 0.06 0.75 0.09 (0.57,0.93) 3.96
Kankasundari RM 0.48 0.36 0.89 0.07 0.04 0.88 0.069 (0.74,1) 5.25
Sinja RM 0.23 0.35 0.63 0.11 0.09 0.6 0.106 (0.39,0.8) 3.34
Hima RM 0.39 0.36 0.74 0.1 0.07 0.71 0.097 (0.52,0.9) 3.66
Tila RM 0.57 0.35 0.58 0.11 0.09 0.58 0.108 (0.37,0.79) 3.27
Chandanath M 0.58 0.36 0.79 0.09 0.06 0.78 0.09 (0.6,0.95) 3.96
Tatopani RM 0.39 0.35 0.58 0.11 0.09 0.56 0.108 (0.35,0.77) 3.27
Jumla District Average 0.41 0.13 0.72 0.04  0.7 0.034 (0.63,0.77) 3.73
Bardibas M 0.62 0.22 0.63 0.11 0.2 0.63 0.099 (0.44,0.82) 2.22
Gaushala M 0.52 0.22 0.32 0.11 0.19 0.35 0.096 (0.17,0.54) 2.3
Sonma RM 0.56 0.23 0.21 0.09 0.15 0.26 0.086 (0.09,0.43) 2.62
Bhangaha M 0.28 0.23 0.16 0.08 0.12 0.17 0.079 (0.02,0.33) 2.93
Aurahi M 0.53 0.24 0.05 0.05 0.04 0.07 0.05 (0,0.17) 4.79
Ramgopalpur M 0.16 0.22 0.32 0.11 0.19 0.29 0.096 (0.1,0.47) 2.3
Samsi RM 0.65 0.23 0.11 0.07 0.08 0.15 0.067 (0.02,0.28) 3.48
Balwa M 0.32 0.22 0.32 0.11 0.19 0.32 0.096 (0.13,0.51) 2.3
Loharpatti M 0.63 0.22 0.47 0.11 0.22 0.51 0.101 (0.31,0.71) 2.14
ManraSiswa M 0.42 0.22 0.42 0.11 0.21 0.42 0.1 (0.22,0.62) 2.16
Mahottari RM 0.3 0.22 0.63 0.11 0.2 0.56 0.099 (0.37,0.76) 2.22
Ekdara RM 0.41 0.22 0.42 0.11 0.21 0.42 0.1 (0.22,0.62) 2.16
Pipra RM 0.25 0.22 0.26 0.1 0.17 0.26 0.092 (0.08,0.44) 2.43
Jaleswor M 0.39 0.22 0.53 0.11 0.22 0.5 0.101 (0.3,0.7) 2.14
Matihani M 0.61 0.22 0.47 0.11 0.22 0.5 0.101 (0.3,0.7) 2.14
Mahottari District 
Average 0.45 0.06 0.37 0.03  0.38 0.025 (0.33,0.43) 2.36

 

For the proportion of women who received 180-day supply of iron folic acid tablets during pregnancy, 
the weighting factor ranges from 0.01 to 0.06 in Arghakhanchi, from 0.03 to 0.13 in Jumla, and from 
0.01 to 0.06 in Mahottari (Table 6). The combined estimate differs from the LQAS estimate by up 
to 104%. Standard errors for the HMIS data are 2.8 to 12.6 times larger than those calculated for the 
combined estimates.
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Table 6: Women who received 180-day supply of iron folic acid tablets during pregnancy

Municipality p_
HMIS

σ_
HMIS p_lqas σ_

lqas w p_com-
bined

σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.37 0.45 0.63 0.11 0.06 0.62 0.108 (0.41,0.83) 4.23
Chatradev RM 0.49 0.45 0.37 0.11 0.06 0.38 0.108 (0.16,0.59) 4.23
Bhumikasthan M 0.43 0.46 0.79 0.09 0.04 0.78 0.092 (0.6,0.95) 5
Panini RM 0.48 0.47 1 0.04 0.01 1 0.037 (0.92,1) 12.57
Sandhikharka M 0.23 0.46 0.74 0.1 0.05 0.71 0.099 (0.52,0.91) 4.63
Sitganga M 0.24 0.47 1 0.04 0.01 1 0.037 (0.92,1) 12.57
Arghakhanchi District 
Average 0.35 0.19 0.78 0.04  0.77 0.034 (0.7,0.83) 5.62

Guthichaur RM 0.48 0.31 0.16 0.08 0.07 0.18 0.081 (0.02,0.34) 3.84
Patrasi RM 0.44 0.32 0.05 0.05 0.03 0.06 0.051 (0,0.16) 6.28
Kankasundari RM 0.55 0.31 0.89 0.07 0.05 0.88 0.069 (0.74,1) 4.57
Sinja RM 0.34 0.3 0.53 0.11 0.13 0.5 0.107 (0.29,0.71) 2.81
Hima RM 0.61 0.31 0.74 0.1 0.1 0.72 0.096 (0.54,0.91) 3.18
Tila RM 0.6 0.3 0.47 0.11 0.13 0.49 0.107 (0.28,0.7) 2.81
Chandanath M 0.65 0.32 0.05 0.05 0.03 0.07 0.051 (0,0.17) 6.28
Tatopani RM 0.65 0.3 0.47 0.11 0.13 0.5 0.107 (0.29,0.71) 2.81
Jumla District Average 0.55 0.11 0.40 0.03  0.40 0.03 (0.34,0.46) 3.74
Bardibas M 0.88 0.44 0.58 0.11 0.06 0.6 0.11 (0.38,0.81) 3.98
Gaushala M 1.09 0.45 0.05 0.05 0.01 0.07 0.051 (0,0.17) 8.81
Sonma RM 0.71 0.44 0.32 0.11 0.06 0.34 0.104 (0.13,0.54) 4.23
Bhangaha M 0.37 0.44 0.37 0.11 0.06 0.37 0.107 (0.16,0.58) 4.08
Aurahi M 0.9 0.45 0 0.04 0.01 0.01 0.037 (0,0.08) 12.13
Ramgopalpur M 0.34 0.44 0.58 0.11 0.06 0.56 0.11 (0.35,0.78) 3.98
Samsi RM 0.82 0.44 0.32 0.11 0.06 0.34 0.104 (0.14,0.55) 4.23
Balwa M 0.29 0.45 0.05 0.05 0.01 0.06 0.051 (0,0.16) 8.81
Loharpatti M 0.65 0.44 0.21 0.09 0.04 0.23 0.091 (0.05,0.41) 4.83
ManraSiswa M 0.42 0.44 0.32 0.11 0.06 0.32 0.104 (0.12,0.52) 4.23
Mahottari RM 0.39 0.44 0.74 0.1 0.05 0.72 0.098 (0.53,0.91) 4.47
Ekdara RM 0.58 0.44 0.53 0.11 0.06 0.53 0.111 (0.31,0.75) 3.94
Pipra RM 0.39 0.44 0.21 0.09 0.04 0.22 0.091 (0.04,0.4) 4.83
Jaleswor M 0.47 0.45 0.89 0.07 0.02 0.88 0.07 (0.75,1) 6.41
Matihani M 0.49 0.44 0.53 0.11 0.06 0.52 0.111 (0.31,0.74) 3.94
Mahottari District Average 0.61 0.12 0.38 0.02  0.39 0.024 (0.34,0.43) 4.91

For the proportion of women who received anthelminthic during pregnancy, the weighting factor 
ranges from 0.01 to 0.03 in Arghakhanchi, from 0.04 to 0.14 in Jumla, and from 0.02 to 0.06 in 
Mahottari (Table 7). The combined estimate differs from the LQAS estimate by up to 103%. Standard 
errors for the HMIS data are 2.7 to 10.9 times larger than those calculated for the combined estimates.
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Table 7: Women who received anthelmintic during pregnancy

Municipality p_HMIS σ_HMIS p_lqas σ_
lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.61 0.4 0.95 0.05 0.02 0.94 0.051 (0.84,1) 7.93
Chatradev RM 0.59 0.4 0.89 0.07 0.03 0.89 0.069 (0.75,1) 5.77
Bhumikasthan M 0.67 0.4 0.95 0.05 0.02 0.94 0.051 (0.84,1) 7.93
Panini RM 0.58 0.4 1 0.04 0.01 1 0.037 (0.92,1) 10.91
Sandhikharka M 0.43 0.4 0.95 0.05 0.02 0.94 0.051 (0.84,1) 7.93
Sitganga M 0.49 0.4 1 0.04 0.01 1 0.037 (0.92,1) 10.91
Arghakhanchi District 
Average 0.55 0.17 0.96 0.02  0.95 0.02 (0.91,0.99) 8.35

Guthichaur RM 0.69 0.18 0.95 0.05 0.07 0.93 0.049 (0.83,1) 3.73
Patrasi RM 0.77 0.18 0.89 0.07 0.14 0.88 0.065 (0.75,1) 2.71
Kankasundari RM 0.71 0.18 0.89 0.07 0.14 0.87 0.065 (0.74,1) 2.71
Sinja RM 0.89 0.19 1 0.04 0.04 1 0.036 (0.92,1) 5.13
Hima RM 0.96 0.18 0.95 0.05 0.07 0.95 0.049 (0.85,1) 3.73
Tila RM 1.28 0.18 0.95 0.05 0.07 0.97 0.049 (0.87,1) 3.73
Chandanath M 0.87 0.19 1 0.04 0.04 1 0.036 (0.92,1) 5.13
Tatopani RM 0.76 0.18 0.95 0.05 0.07 0.93 0.049 (0.84,1) 3.73
Jumla District Average 0.87 0.07 0.95 0.02  0.94 0.018 (0.91,0.98) 3.65
Bardibas M 1 0.46 0.89 0.07 0.02 0.9 0.07 (0.76,1) 6.58
Gaushala M 1.09 0.45 0.63 0.11 0.06 0.66 0.107 (0.45,0.87) 4.19
Sonma RM 0.8 0.45 0.68 0.11 0.05 0.69 0.104 (0.49,0.89) 4.35
Bhangaha M 0.73 0.45 0.53 0.11 0.06 0.54 0.111 (0.32,0.76) 4.04
Aurahi M 0.76 0.45 0.63 0.11 0.06 0.64 0.107 (0.43,0.85) 4.19
Ramgopalpur M 1.14 0.45 0.58 0.11 0.06 0.61 0.11 (0.4,0.83) 4.09
Samsi RM 1.2 0.45 0.68 0.11 0.05 0.71 0.104 (0.51,0.91) 4.35
Balwa M 0.62 0.46 0.11 0.07 0.02 0.12 0.07 (0,0.25) 6.58
Loharpatti M 1.19 0.46 0.16 0.08 0.03 0.19 0.082 (0.03,0.35) 5.54
ManraSiswa M 0.99 0.45 0.63 0.11 0.06 0.65 0.107 (0.44,0.86) 4.19
Mahottari RM 0.71 0.45 0.47 0.11 0.06 0.49 0.111 (0.27,0.71) 4.04
Ekdara RM 0.97 0.45 0.63 0.11 0.06 0.65 0.107 (0.44,0.86) 4.19
Pipra RM 0.62 0.45 0.63 0.11 0.06 0.63 0.107 (0.42,0.84) 4.19
Jaleswor M 0.66 0.46 0.89 0.07 0.02 0.89 0.07 (0.75,1) 6.58
Matihani M 1.23 0.45 0.42 0.11 0.06 0.47 0.11 (0.25,0.68) 4.09
Mahottari District Average 0.91 0.12 0.60 0.03  0.61 0.026 (0.56,0.66) 4.76

4.3 Safe delivery 

For the proportion of deliveries conducted in a health facility, the weighting factor ranges from 0.01 
to 0.03 in Arghakhanchi, from 0.06 to 0.09 in Jumla, and from 0.03 to 0.05 in Mahottari (Table 8). 
The combined estimate differs from the LQAS estimate by up to 80%. Standard errors for the HMIS 
data are 3.4 to 9.5 times larger than those calculated for the combined estimates.
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Table 8: Deliveries conducted in health facilities

Municipality p_HMIS σ_HMIS p_lqas σ_lqas w
p_

com-
bined

σ_com-
bined 95% CI σ_HMIS/ 

σ_combined

Malarani RM 0.13 0.66 0.89 0.07 0.01 0.89 0.07 (0.75,1) 9.49
Chatradev RM 0.23 0.66 0.89 0.07 0.01 0.89 0.07 (0.75,1) 9.49
Bhumikasthan M 0.13 0.66 0.58 0.11 0.03 0.57 0.112 (0.35,0.78) 5.90
Panini RM 0.18 0.66 0.84 0.08 0.02 0.83 0.083 (0.67,0.99) 7.99
Sandhikharka M 0.04 0.66 0.84 0.08 0.02 0.83 0.083 (0.67,0.99) 7.99
Sitganga M 0.18 0.66 0.79 0.09 0.02 0.78 0.093 (0.6,0.96) 7.15
Arghakhanchi District 
Average 0.14 0.28 0.80 0.04  0.79 0.037 (0.72,0.86) 7.49

Guthichaur RM 0.35 0.37 0.74 0.10 0.07 0.71 0.097 (0.52,0.9) 3.76
Patrasi RM 0.30 0.37 0.26 0.10 0.07 0.27 0.097 (0.07,0.46) 3.76
Kankasundari RM 0.35 0.36 0.63 0.11 0.08 0.61 0.106 (0.4,0.82) 3.43
Sinja RM 0.43 0.36 0.63 0.11 0.08 0.61 0.106 (0.41,0.82) 3.43
Hima RM 0.41 0.37 0.21 0.09 0.06 0.22 0.091 (0.05,0.4) 4.06
Tila RM 0.56 0.36 0.58 0.11 0.09 0.58 0.108 (0.37,0.79) 3.35
Chandanath M 0 0.37 0.79 0.09 0.06 0.74 0.091 (0.56,0.92) 4.06
Tatopani RM 0.21 0.36 0.68 0.11 0.08 0.65 0.102 (0.45,0.85) 3.56
Jumla District Average 0.31 0.13 0.58 0.04  0.56 0.036 (0.49,0.63) 3.68
Bardibas M 0.32 0.50 0.84 0.08 0.03 0.83 0.083 (0.67,0.99) 6.07
Gaushala M 0.38 0.50 0.79 0.09 0.03 0.78 0.092 (0.6,0.96) 5.43
Sonma RM 0 0.50 0.58 0.11 0.05 0.55 0.11 (0.33,0.77) 4.49
Bhangaha M 0 0.50 0.47 0.11 0.05 0.45 0.112 (0.23,0.67) 4.44
Aurahi M 0 0.50 0.26 0.1 0.04 0.25 0.099 (0.06,0.45) 5.03
Ramgopalpur M 0.31 0.50 0.53 0.11 0.05 0.52 0.112 (0.3,0.73) 4.44
Samsi RM 0.18 0.50 0.42 0.11 0.05 0.41 0.11 (0.19,0.63) 4.49
Balwa M 0.10 0.50 0.68 0.11 0.04 0.66 0.104 (0.45,0.86) 4.76
Loharpatti M 0.17 0.50 0.53 0.11 0.05 0.51 0.112 (0.29,0.73) 4.44
ManraSiswa M 0 0.50 0.68 0.11 0.04 0.65 0.104 (0.45,0.86) 4.76
Mahottari RM 0 0.50 0.74 0.10 0.04 0.71 0.099 (0.51,0.9) 5.03
Ekdara RM 0.41 0.50 0.63 0.11 0.05 0.62 0.108 (0.41,0.83) 4.59
Pipra RM 0 0.50 0.68 0.11 0.04 0.65 0.104 (0.45,0.86) 4.76
Jaleswor M 0 0.50 0.74 0.10 0.04 0.71 0.099 (0.51,0.9) 5.03
Matihani M 0 0.50 0.42 0.11 0.05 0.40 0.11 (0.18,0.62) 4.49
Mahottari District Average 0.14 0.13 0.63 0.03  0.61 0.027 (0.55,0.66) 4.94

For the proportion of deliveries conducted by SBA, the weighting factor ranges from 0.01 to 0.03 
in Arghakhanchi, from 0.15 to 0.22 in Jumla, and from 0.03 to 0.05 in Mahottari (Table 9). The 
combined estimate differs from the LQAS estimate by up to 78%. Standard errors for the HMIS data 
are 2.1 to 11.8 times larger than those calculated for the combined estimates.
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Table 9: Deliveries conducted by SBA

Municipality p_HMIS σ_
HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.16 0.6 0.89 0.07 0.01 0.88 0.07 (0.75,1) 8.57
Chatradev RM 0.23 0.6 0.95 0.05 0.01 0.94 0.051 (0.84,1) 11.78
Bhumikasthan M 0.14 0.59 0.63 0.11 0.03 0.62 0.109 (0.4,0.83) 5.45
Panini RM 0.2 0.6 0.84 0.08 0.02 0.83 0.083 (0.67,0.99) 7.21
Sandhikharka M 0.51 0.6 0.89 0.07 0.01 0.89 0.07 (0.75,1) 8.57
Sitganga M 0.22 0.6 0.79 0.09 0.02 0.78 0.092 (0.59,0.96) 6.45
Arghakhanchi District 
Average 0.26 0.25 0.83 0.04  0.82 0.035 (0.75,0.89) 7.15

Guthichaur RM 0.41 0.22 0.74 0.1 0.18 0.68 0.092 (0.5,0.86) 2.39
Patrasi RM 0.31 0.22 0.26 0.1 0.18 0.27 0.092 (0.09,0.45) 2.39
Kankasundari RM 0.49 0.22 0.68 0.11 0.2 0.65 0.096 (0.46,0.83) 2.26
Sinja RM 0.56 0.21 0.63 0.11 0.21 0.62 0.098 (0.42,0.81) 2.18
Hima RM 0.44 0.22 0.21 0.09 0.15 0.25 0.086 (0.08,0.41) 2.58
Tila RM 0.59 0.21 0.58 0.11 0.22 0.58 0.10 (0.39,0.78) 2.13
Chandanath M 0.52 0.22 0.79 0.09 0.15 0.75 0.086 (0.58,0.92) 2.58
Tatopani RM 0.3 0.22 0.74 0.1 0.18 0.66 0.092 (0.48,0.84) 2.39
Jumla District Average 0.46 0.08 0.59 0.04  0.57 0.033 (0.5,0.63) 2.37
Bardibas M 0.44 0.49 0.84 0.08 0.03 0.83 0.082 (0.67,0.99) 5.94
Gaushala M 0.24 0.49 0.79 0.09 0.04 0.77 0.092 (0.59,0.95) 5.31
Sonma RM 0.01 0.48 0.58 0.11 0.05 0.55 0.11 (0.33,0.77) 4.38
Bhangaha M 0.01 0.48 0.47 0.11 0.05 0.45 0.111 (0.23,0.67) 4.34
Aurahi M 0.04 0.49 0.26 0.1 0.04 0.25 0.099 (0.06,0.45) 4.92
Ramgopalpur M 0.36 0.48 0.53 0.11 0.05 0.52 0.111 (0.3,0.74) 4.34
Samsi RM 0.32 0.48 0.42 0.11 0.05 0.42 0.11 (0.2,0.63) 4.38
Balwa M 0.13 0.49 0.79 0.09 0.04 0.77 0.092 (0.59,0.95) 5.31
Loharpatti M 0.34 0.48 0.68 0.11 0.05 0.67 0.104 (0.46,0.87) 4.66
ManraSiswa M 0.01 0.49 0.79 0.09 0.04 0.76 0.092 (0.58,0.94) 5.31
Mahottari RM 0.02 0.49 0.74 0.10 0.04 0.71 0.099 (0.51,0.9) 4.92
Ekdara RM 0.39 0.49 0.74 0.10 0.04 0.72 0.099 (0.53,0.92) 4.92
Pipra RM 0.01 0.49 0.74 0.10 0.04 0.71 0.099 (0.51,0.9) 4.92
Jaleswor M 0.62 0.49 0.74 0.10 0.04 0.73 0.099 (0.54,0.93) 4.92
Matihani M 0 0.48 0.53 0.11 0.05 0.50 0.111 (0.28,0.72) 4.34
Mahottari District Average 0.22 0.13 0.67 0.03  0.65 0.026 (0.6,0.7) 4.97

For the proportion of deliveries conducted by caesarean, the weighting factor ranges from 0.12 to 
0.39 in Arghakhanchi, from 0.92 to 0.99 in Jumla, and from 0 to 0.44 in Mahottari (Table 10). The 
combined estimate differs from the LQAS estimate by up to 26%. Standard errors for the HMIS data 
are 1 to 3 times larger than those calculated for the combined estimates.
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Table 10: Caesarean Section deliveries

Municipality p_
HMIS σ_HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0 0.12 0.21 0.09 0.39 0.13 0.073 (0,0.27) 1.6
Chatradev RM 0 0.14 0.05 0.05 0.12 0.05 0.048 (0,0.14) 2.93
Bhumikasthan M 0 0.12 0.16 0.08 0.31 0.11 0.069 (0,0.24) 1.79
Panini RM 0 0.13 0.11 0.07 0.22 0.08 0.062 (0,0.2) 2.13
Sandhikharka M 0.01 0.12 0.21 0.09 0.39 0.13 0.073 (0,0.28) 1.60
Sitganga M 0 0.13 0.11 0.07 0.22 0.08 0.062 (0,0.2) 2.13
Arghakhanchi District 
Average 0 0.05 0.14 0.03  0.1 0.028 (0.04,0.15) 1.91

Guthichaur RM 0 0.01 0.05 0.05 0.97 0 0.009 (0,0.02) 1.01
Patrasi RM 0 0.01 0 0.04 0.97 0 0.007 (0,0.01) 1.02
Kankasundari RM 0 0 0 0.04 0.98 0 0.005 (0,0.01) 1.01
Sinja RM 0 0 0 0.04 0.98 0 0.005 (0,0.01) 1.01
Hima RM 0 0.01 0 0.04 0.97 0 0.007 (0,0.01) 1.02
Tila RM 0 0 0 0.04 0.99 0 0.004 (0,0.01) 1.01
Chandanath M 0.13 0.02 0.05 0.05 0.92 0.12 0.015 (0.09,0.15) 1.04
Tatopani RM 0 0.01 0.11 0.07 0.99 0 0.007 (0,0.02) 1.01
Jumla District Average 0.02 0 0.03 0.02  0.02 0.003 (0.02,0.03) 1.03
Bardibas M 0.02 0.11 0.26 0.1 0.44 0.16 0.075 (0.01,0.3) 1.5
Gaushala M 0 0.13 0.11 0.07 0.22 0.08 0.062 (0,0.2) 2.15
Sonma RM 0.01 0.14 0.05 0.05 0.11 0.05 0.048 (0,0.14) 2.96
Bhangaha M 0 0.12 0.21 0.09 0.38 0.13 0.074 (0,0.27) 1.62
Aurahi M 0.02 0.13 0.11 0.07 0.22 0.09 0.062 (0,0.21) 2.15
Ramgopalpur M 0 0.13 0.11 0.07 0.22 0.08 0.062 (0,0.2) 2.15
Samsi RM 0.02 0.14 0.05 0.05 0.11 0.05 0.048 (0,0.14) 2.96
Balwa M 0 0.13 0.16 0.08 0.3 0.11 0.07 (0,0.25) 1.81
Loharpatti M 0 0.13 0.11 0.07 0.22 0.08 0.062 (0,0.2) 2.15
ManraSiswa M 0.01 0.11 0.26 0.10 0.44 0.15 0.075 (0,0.3) 1.5
Mahottari RM   0.05 0.05 0 0.05 0.051 (0,0.15)  
Ekdara RM 0 0.14 0.05 0.05 0.11 0.05 0.048 (0,0.14) 2.96
Pipra RM 0 0.11 0.26 0.1 0.44 0.15 0.075 (0,0.29) 1.5
Jaleswor M 0.05 0.13 0.11 0.07 0.22 0.09 0.062 (0,0.22) 2.15
Matihani M 0 0.13 0.11 0.07 0.22 0.08 0.062 (0,0.2) 2.15
Mahottari District Average 0.01 0.03 0.14 0.02  0.1 0.018 (0.06,0.13)  1.91

4.4 New born care and postnatal care 

For the proportion of new-borns who had chlorhexidine ointment applied immediately after birth, 
the weighting factor ranges from 0.06 to 0.39 in Arghakhanchi, from 0.09 to 0.16 in Jumla, and from 
0.0 to 0.01 in Mahottari (Table 11). The combined estimate differs from the LQAS estimate by up 
to 422%. Standard errors for the HMIS data are 1.6 to 34.8 times larger than those calculated for the 
combined estimates.
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Table 11: New-borns who had chlorhexidine ointment applied immediately after birth

Municipality p_HMIS σ_
HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 1 0.12 0.79 0.09 0.39 0.87 0.073 (0.73,1) 1.6
Chatradev RM 0.99 0.15 1 0.04 0.06 1 0.036 (0.93,1) 4.03
Bhumikasthan M 0.99 0.12 0.79 0.09 0.39 0.87 0.073 (0.73,1) 1.60
Panini RM 0.98 0.14 0.95 0.05 0.12 0.95 0.048 (0.86,1) 2.93
Sandhikharka M 1 0.14 0.95 0.05 0.12 0.95 0.048 (0.86,1) 2.93
Sitganga M 1.00 0.12 0.79 0.09 0.39 0.87 0.073 (0.73,1) 1.60
Arghakhanchi District 
Average 0.99 0.05 0.87 0.03  0.92 0.026 (0.86,0.97) 2.06

Guthichaur RM 1.01 0.27 0.84 0.08 0.09 0.86 0.08 (0.7,1) 3.42
Patrasi RM 0.98 0.26 0.53 0.11 0.16 0.6 0.105 (0.39,0.81) 2.50
Kankasundari RM 0.92 0.27 0.74 0.1 0.12 0.76 0.095 (0.58,0.95) 2.83
Sinja RM 0.99 0.26 0.63 0.11 0.15 0.69 0.102 (0.49,0.89) 2.58
Hima RM 1.02 0.27 0.68 0.11 0.14 0.73 0.099 (0.54,0.92) 2.68
Tila RM 0.97 0.27 0.74 0.1 0.12 0.77 0.095 (0.58,0.95) 2.83
Chandanath M 1 0.27 0.74 0.1 0.12 0.77 0.095 (0.58,0.95) 2.83
Tatopani RM 0.93 0.27 0.79 0.09 0.11 0.8 0.088 (0.63,0.98) 3.06
Jumla District Average 0.98 0.1 0.71 0.04  0.74 0.034 (0.68,0.81) 2.79
Bardibas M 1.06 1.29 0.95 0.05 0 0.95 0.051 (0.85,1) 25.29
Gaushala M 0.99 1.29 0.79 0.09 0.01 0.79 0.093 (0.61,0.97) 13.85
Sonma RM 1.42 1.29 0.68 0.11 0.01 0.69 0.106 (0.48,0.9) 12.15
Bhangaha M 1.04 1.29 0.58 0.11 0.01 0.58 0.113 (0.36,0.8) 11.44
Aurahi M 1.37 1.29 0.37 0.11 0.01 0.38 0.11 (0.16,0.59) 11.71
Ramgopalpur M 1.05 1.29 0.47 0.11 0.01 0.48 0.114 (0.25,0.7) 11.31
Samsi RM 1.16 1.29 0.37 0.11 0.01 0.37 0.11 (0.16,0.59) 11.71
Balwa M 1.08 1.29 0.79 0.09 0.01 0.79 0.093 (0.61,0.97) 13.85
Loharpatti M 1.51 1.29 0.58 0.11 0.01 0.59 0.113 (0.36,0.81) 11.44
ManraSiswa M 1.15 1.29 0.63 0.11 0.01 0.64 0.11 (0.42,0.85) 11.71
Mahottari RM   0.26 0.1 0 0.26 0.101 (0.07,0.46)  
Ekdara RM 1.05 1.29 0.58 0.11 0.01 0.58 0.113 (0.36,0.8) 11.44
Pipra RM 4.43 1.29 0.21 0.09 0.01 0.23 0.093 (0.05,0.42) 13.85
Jaleswor M 1.01 1.30 0 0.04 0 0 0.037 (0,0.07) 34.82
Matihani M 1 1.29 0.32 0.11 0.01 0.32 0.106 (0.11,0.53) 12.15
Mahottari District Average 1.27 0.34 0.54 0.02  0.54 0.025 (0.49,0.59) 13.85 

For the proportion of new-borns who initiated breastfeeding within an hour of birth, the weighting 
factor ranges from 0.04 to 0.06 in Arghakhanchi, from 0.01 to 0.04 in Jumla, and from 0.0 to 0.0003 in 
Mahottari (Table 12). The combined estimate differs from the LQAS estimate by up to 21%. Standard 
errors for the HMIS data are 4 to 78 times larger than those calculated for the combined estimates.
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Table 12: New-borns who initiated breastfeeding within an hour of birth

Municipality p_HMIS σ_
HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 1.11 0.37 0.89 0.07 0.04 0.9 0.069 (0.77,1) 5.31
Chatradev RM 0.66 0.36 0.84 0.08 0.05 0.83 0.082 (0.67,0.99) 4.47
Bhumikasthan M 1.45 0.36 0.84 0.08 0.05 0.87 0.082 (0.71,1) 4.47
Panini RM 0.73 0.37 0.89 0.07 0.04 0.89 0.069 (0.75,1) 5.31
Sandhikharka M 0.19 0.36 0.79 0.09 0.06 0.75 0.091 (0.57,0.93) 3.99
Sitganga M 0.77 0.36 0.84 0.08 0.05 0.84 0.082 (0.68,1) 4.47
Arghakhanchi District 
Average 0.79 0.15 0.85 0.03  0.84 0.034 (0.77,0.91) 4.47

Guthichaur RM 0.79 0.52 0.95 0.05 0.01 0.95 0.051 (0.85,1) 10.13
Patrasi RM 1.96 0.52 0.95 0.05 0.01 0.96 0.051 (0.86,1) 10.13
Kankasundari RM 0.65 0.51 0.68 0.11 0.04 0.68 0.104 (0.48,0.89) 4.87
Sinja RM 0.99 0.52 0.95 0.05 0.01 0.95 0.051 (0.85,1) 10.13
Hima RM 1.62 0.51 0.89 0.07 0.02 0.91 0.07 (0.77,1) 7.37
Tila RM 0.82 0.51 0.89 0.07 0.02 0.89 0.07 (0.76,1) 7.37
Chandanath M 0.24 0.51 0.84 0.08 0.03 0.83 0.083 (0.66,0.99) 6.21
Tatopani RM 1.28 0.51 0.84 0.08 0.03 0.85 0.083 (0.69,1) 6.21
Jumla District Average 1.01 0.18 0.87 0.03  0.87 0.027 (0.82,0.92) 6.87
Bardibas M 0.28 6.53 0.74 0.1 0 0.74 0.101 (0.54,0.93) 64.6
Gaushala M 0.79 6.53 0.47 0.11 0 0.47 0.115 (0.25,0.7) 56.97
Sonma RM 2.37 6.53 0.32 0.11 0 0.32 0.107 (0.11,0.53) 61.2
Bhangaha M 2.15 6.53 0.16 0.08 0 0.16 0.084 (0,0.32) 78.01
Aurahi M 5.59 6.53 0.16 0.08 0 0.16 0.084 (0,0.32) 78.01
Ramgopalpur M 2.11 6.53 0.42 0.11 0 0.42 0.113 (0.2,0.64) 57.62
Samsi RM 1.26 6.53 0.26 0.1 0 0.26 0.101 (0.07,0.46) 64.6
Balwa M 1.26 6.53 0.53 0.11 0 0.53 0.115 (0.3,0.75) 56.97
Loharpatti M 3.06 6.53 0.47 0.11 0 0.47 0.115 (0.25,0.7) 56.97
ManraSiswa M 1.97 6.53 0.58 0.11 0 0.58 0.113 (0.36,0.8) 57.62
Mahottari RM   0.58 0.11 0 0.58 0.113 (0.36,0.8)  
Ekdara RM 0.65 6.53 0.42 0.11 0 0.42 0.113 (0.2,0.64) 57.62
Pipra RM 11.52 6.53 0.37 0.11 0 0.37 0.111 (0.15,0.59) 58.97
Jaleswor M 0.46 6.53 0.37 0.11 0 0.37 0.111 (0.15,0.59) 58.97
Matihani M 21.14 6.53 0.63 0.11 0 0.64 0.111 (0.42,0.85) 58.97
Mahottari District Average 3.08 1.74 0.44 0.03  0.45 0.029 (0.39,0.5) 59.92

For the proportion of new-borns with low birth weight (A: missing weights set as all >=2.5kg), the 
weighting factor ranges from 0.06 to 0.28 in Arghakhanchi, from 0.07 to 0.45 in Jumla, and from 0.0 
to 1 in Mahottari (Table 13). The combined estimate differs from the LQAS estimate by up to 30%. 
Standard errors for the HMIS data are 1 to 4.3 times larger than those calculated for the combined 
estimates.
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Table 13: New-borns with low birth weight (A)

Municipality p_HMIS σ_HMIS p_lqas σ_lqas w p_com-
bined

σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.02 0.13 0.16 0.08 0.28 0.12 0.071 (0,0.26) 1.89
Chatradev RM 0.3 0.15 0 0.04 0.06 0.02 0.036 (0,0.09) 4.25
Bhumikasthan M 0.01 0.15 0.05 0.05 0.1 0.05 0.048 (0,0.14) 3.09
Panini RM 0.04 0.14 0.11 0.07 0.2 0.09 0.063 (0,0.22) 2.25
Sandhikharka M 0.07 0.14 0.11 0.07 0.2 0.1 0.063 (0,0.22) 2.25
Sitganga M 0.18 0.15 0.00 0.04 0.06 0.01 0.036 (0,0.08) 4.25
Arghakhanchi District 
Average 0.10 0.06 0.07 0.02  0.06 0.022 (0.02,0.11) 2.75

Guthichaur RM 0.08 0.13 0.05 0.05 0.14 0.06 0.048 (0,0.15) 2.72
Patrasi RM 0.04 0.11 0.16 0.08 0.36 0.11 0.067 (0,0.25) 1.67
Kankasundari RM 0.23 0.13 0 0.04 0.07 0.02 0.036 (0,0.09) 3.75
Sinja RM 0 0.1 0.21 0.09 0.45 0.12 0.069 (0,0.25) 1.49
Hima RM 0.05 0.13 0 0.04 0.07 0 0.036 (0,0.07) 3.75
Tila RM 0.03 0.1 0.21 0.09 0.45 0.13 0.069 (0,0.27) 1.49
Chandanath M 0.14 0.13 0.05 0.05 0.14 0.06 0.048 (0,0.16) 2.72
Tatopani RM 0.04 0.13 0.05 0.05 0.14 0.05 0.048 (0,0.14) 2.72
Jumla District Average 0.08 0.04 0.09 0.02  0.07 0.02 (0.03,0.11) 2.26
Bardibas M 0.16 0.01 0 0.04 0.9 0.14 0.012 (0.12,0.17) 1.06
Gaushala M 0.06 0.01 0 0.04 0.95 0.06 0.008 (0.04,0.07) 1.03
Sonma RM 0 0 0.05 0.05 1 0 0.003 (0,0.01) 1
Bhangaha M 0.02 0.01 0.05 0.05 0.98 0.02 0.007 (0,0.03) 1.01
Aurahi M 0.01 0.01 0.05 0.05 0.96 0.01 0.01 (0,0.03) 1.02
Ramgopalpur M 0.02 0.01 0.05 0.05 0.97 0.02 0.009 (0,0.04) 1.01
Samsi RM 0.01 0 0 0.04 0.99 0.01 0.005 (0,0.02) 1.01
Balwa M 0 0 0 0.04 1 0 0.002 (0,0) 1
Loharpatti M 0.01 0.01 0.16 0.08 1 0.01 0.005 (0,0.02) 1
ManraSiswa M 0.05 0.01 0 0.04 0.86 0.04 0.014 (0.01,0.07) 1.08
Mahottari RM   0.05 0.05 0 0.05 0.051 (0,0.15)  
Ekdara RM 0.02 0.01 0.11 0.07 0.99 0.02 0.007 (0.01,0.04) 1.01
Pipra RM 0 0.04 0 0.04 0.52 0 0.026 (0,0.05) 1.38
Jaleswor M 0.18 0.01 0.05 0.05 0.94 0.18 0.012 (0.15,0.2) 1.03
Matihani M 0 0.03 0 0.04 0.67 0 0.021 (0,0.04) 1.22
Mahottari District Average 0.05 0 0.03 0.01  0.05 0.004 (0.04,0.06) 0.93

For the proportion of new-borns with low birth weight (B: missing weights set as all <2.5kg), the 
weighting factor ranges from 0.03 to 0.22 in Arghakhanchi, from 0.04 to 0.22 in Jumla, and from 0 to 
0.06 in Mahottari (Table 14). The combined estimate differs from the LQAS estimate by up to 78%. 
Standard errors for the HMIS data are 2.1 to 5.7 times larger than those calculated for the combined 
estimates.
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Table 14: New-borns with low birth weight (B)

Municipality p_HMIS σ_HMIS p_lqas σ_lqas w p_com-
bined

σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.02 0.19 0.26 0.1 0.22 0.21 0.089 (0.03,0.38) 2.12
Chatradev RM 0.3 0.21 0 0.04 0.03 0.01 0.037 (0,0.08) 5.74
Bhumikasthan M 0.01 0.19 0.26 0.1 0.22 0.21 0.089 (0.03,0.38) 2.12
Panini RM 0.04 0.19 0.26 0.1 0.22 0.21 0.089 (0.04,0.39) 2.12
Sandhikharka M 0.07 0.2 0.16 0.08 0.15 0.14 0.077 (0,0.3) 2.56
Sitganga M 0.18 0.19 0.21 0.09 0.19 0.21 0.084 (0.04,0.37) 2.29
Arghakhanchi District 
Average

0.10 0.08 0.20 0.04  0.17 0.034 (0.1,0.24) 2.39

Guthichaur RM 0.08 0.23 0.11 0.07 0.08 0.1 0.067 (0,0.24) 3.46
Patrasi RM 0.04 0.22 0.26 0.1 0.17 0.22 0.092 (0.04,0.4) 2.41
Kankasundari RM 0.23 0.23 0.16 0.08 0.12 0.17 0.079 (0.01,0.32) 2.91
Sinja RM 0 0.22 0.42 0.11 0.22 0.33 0.1 (0.13,0.53) 2.15
Hima RM 0.05 0.22 0.32 0.11 0.19 0.27 0.096 (0.08,0.45) 2.29
Tila RM 0.03 0.22 0.37 0.11 0.21 0.3 0.099 (0.11,0.49) 2.2
Chandanath M 0.14 0.24 0.05 0.05 0.04 0.06 0.05 (0,0.15) 4.76
Tatopani RM 0.04 0.22 0.26 0.1 0.17 0.22 0.092 (0.04,0.4) 2.41
Jumla District Average 0.08 0.08 0.24 0.03  0.2 0.03 (0.14,0.26) 2.72
Bardibas M 0.16 0.46 0.16 0.08 0.03 0.16 0.082 (0,0.32) 5.57
Gaushala M 0.06 0.46 0.16 0.08 0.03 0.15 0.082 (0,0.32) 5.57
Sonma RM 0 0.45 0.47 0.11 0.06 0.45 0.111 (0.23,0.66) 4.07
Bhangaha M 0.02 0.45 0.58 0.11 0.06 0.55 0.11 (0.33,0.76) 4.11
Aurahi M 0.01 0.45 0.74 0.1 0.05 0.7 0.099 (0.51,0.9) 4.61
Ramgopalpur M 0.02 0.45 0.58 0.11 0.06 0.55 0.11 (0.33,0.76) 4.11
Samsi RM 0.01 0.46 0.79 0.09 0.04 0.76 0.092 (0.58,0.94) 4.98
Balwa M 0 0.45 0.32 0.11 0.05 0.3 0.104 (0.1,0.5) 4.37
Loharpatti M 0.01 0.45 0.58 0.11 0.06 0.55 0.11 (0.33,0.76) 4.11
ManraSiswa M 0.05 0.46 0.21 0.09 0.04 0.2 0.092 (0.02,0.38) 4.98
Mahottari RM   0.26 0.1 0 0.26 0.101 (0.07,0.46)  
Ekdara RM 0.02 0.45 0.53 0.11 0.06 0.5 0.111 (0.28,0.71) 4.07
Pipra RM 0 0.46 0.21 0.09 0.04 0.2 0.092 (0.02,0.38) 4.98
Jaleswor M 0.18 0.45 0.32 0.11 0.05 0.31 0.104 (0.11,0.51) 4.37
Matihani M 0 0.45 0.53 0.11 0.06 0.49 0.111 (0.28,0.71) 4.07
Mahottari District Average 0.05 0.12 0.39 0.03  0.37 0.026 (0.32,0.43) 4.61

For the proportion of women who had received PNC check-ups within 24 hours, the weighting factor 
ranges from 0.01 to 0.02 in Arghakhanchi, from 0.03 to 0.15 in Jumla, and from 0.04 to 0.22 in 
Mahottari (Table 15). The combined estimate differs from the LQAS estimate by up to 68%. Standard 
errors for the HMIS data are 2.1 to 12 times larger than those calculated for the combined estimates.
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Table 15: Women who had received PNC check-ups within 24 hours

Municipality p_HMIS σ_
HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.17 0.61 0.84 0.08 0.02 0.83 0.083 (0.67,0.99) 7.37
Chatradev RM 0.21 0.61 0.89 0.07 0.01 0.89 0.07 (0.75,1) 8.76
Bhumikasthan M 0.18 0.61 0.84 0.08 0.02 0.83 0.083 (0.67,0.99) 7.37
Panini RM 0.19 0.61 0.79 0.09 0.02 0.78 0.092 (0.59,0.96) 6.59
Sandhikharka M 0.47 0.61 0.95 0.05 0.01 0.94 0.051 (0.84,1) 12.04

Sitganga M 0.21 0.61 0.79 0.09 0.02 0.78 0.092 (0.59,0.96) 6.59
Arghakhanchi District 
Average 0.25 0.26 0.85 0.03  0.84 0.033 (0.78,0.91) 7.73

Guthichaur RM 0.39 0.28 0.74 0.1 0.12 0.7 0.095 (0.51,0.88) 2.91
Patrasi RM 0.29 0.28 0.26 0.1 0.12 0.27 0.095 (0.08,0.45) 2.91
Kankasundari RM 0.53 0.28 0.21 0.09 0.1 0.24 0.089 (0.07,0.42) 3.15
Sinja RM 0.55 0.29 0.05 0.05 0.03 0.07 0.05 (0,0.17) 5.74
Hima RM 0.41 0.28 0.26 0.1 0.12 0.28 0.095 (0.09,0.47) 2.91
Tila RM 0.61 0.27 0.47 0.11 0.15 0.49 0.106 (0.29,0.7) 2.57
Chandanath M 0.95 0.28 0.79 0.09 0.1 0.81 0.089 (0.63,0.98) 3.15
Tatopani RM 0.24 0.27 0.63 0.11 0.14 0.58 0.103 (0.38,0.78) 2.66
Jumla District Average 0.52 0.10 0.45 0.04  0.45 0.033 (0.38,0.51) 3.02
Bardibas M 0.52 0.23 0.89 0.07 0.08 0.86 0.067 (0.73,1) 3.46
Gaushala M 0.42 0.23 0.79 0.09 0.15 0.73 0.086 (0.57,0.9) 2.61
Sonma RM 0.3 0.23 0.16 0.08 0.12 0.17 0.079 (0.02,0.33) 2.91
Bhangaha M 0.26 0.22 0.32 0.11 0.19 0.3 0.096 (0.12,0.49) 2.29
Aurahi M 0.17 0.23 0.21 0.09 0.15 0.2 0.086 (0.03,0.37) 2.61
Ramgopalpur M 0.36 0.23 0.16 0.08 0.12 0.18 0.079 (0.03,0.34) 2.91
Samsi RM 0.51 0.24 0.05 0.05 0.04 0.07 0.05 (0,0.17) 4.76
Balwa M 0.21 0.23 0.21 0.09 0.15 0.21 0.086 (0.04,0.38) 2.61
Loharpatti M 0.41 0.23 0.11 0.07 0.08 0.13 0.067 (0,0.26) 3.46
ManraSiswa M 0.21 0.22 0.32 0.11 0.19 0.3 0.096 (0.11,0.48) 2.29
Mahottari RM 0 0.22 0.32 0.11 0.19 0.26 0.096 (0.07,0.44) 2.29
Ekdara RM 0.6 0.22 0.58 0.11 0.22 0.58 0.1 (0.39,0.78) 2.15
Pipra RM 0.11 0.22 0.47 0.11 0.22 0.39 0.101 (0.19,0.59) 2.13
Jaleswor M 0.62 0.22 0.58 0.11 0.22 0.59 0.1 (0.39,0.78) 2.15
Matihani M 0.07 0.23 0.11 0.07 0.08 0.1 0.067 (0,0.23) 3.46
Mahottari District Average 0.34 0.06 0.41 0.03  0.39 0.023 (0.35,0.44) 2.64

For the proportion of women who had received 3 PNC check-ups as per protocol, the weighting 
factor ranges from 0.08 to 0.5 in Arghakhanchi, from 0.02 to 0.16 in Jumla, and from 0.2 to 0.77 in 
Mahottari (Table 16). The combined estimate differs from the LQAS estimate by up to 39%. Standard 
errors for the HMIS data are 1.1 to 6.7 times larger than those calculated for the combined estimates.
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Table 16: Women who had received 3 PNC check-ups as per protocol

Municipality p_HMIS σ_
HMIS p_lqas σ_lqas w p_com-

bined
σ_com-
bined 95% CI σ_HMIS/ 

σ_combined
Malarani RM 0.01 0.1 0.16 0.08 0.4 0.1 0.065 (0,0.23) 1.59
Chatradev RM 0.01 0.11 0.11 0.07 0.28 0.08 0.06 (0,0.19) 1.89
Bhumikasthan M 0.02 0.09 0.21 0.09 0.5 0.11 0.066 (0,0.24) 1.42
Panini RM 0.03 0.13 0 0.04 0.08 0 0.036 (0,0.07) 3.57
Sandhikharka M 0.34 0.1 0.16 0.08 0.4 0.23 0.065 (0.1,0.36) 1.59
Sitganga M 0.01 0.12 0.05 0.05 0.15 0.05 0.047 (0,0.14) 2.59
Arghakhanchi District 
Average 0.08 0.05 0.12 0.03  0.1 0.024 (0.05,0.15) 1.93

Guthichaur RM 0.11 0.24 0.05 0.05 0.04 0.06 0.05 (0,0.15) 4.88
Patrasi RM 0.01 0.25 0 0.04 0.02 0 0.037 (0,0.07) 6.72
Kankasundari RM 0.36 0.25 0 0.04 0.02 0.01 0.037 (0,0.08) 6.72
Sinja RM 0.37 0.25 0 0.04 0.02 0.01 0.037 (0,0.08) 6.72
Hima RM 0.36 0.24 0.11 0.07 0.08 0.13 0.068 (0,0.26) 3.55
Tila RM 0.44 0.24 0.05 0.05 0.04 0.07 0.05 (0,0.17) 4.88
Chandanath M 0.11 0.24 0.11 0.07 0.08 0.11 0.068 (0,0.24) 3.55
Tatopani RM 0.16 0.23 0.26 0.1 0.16 0.25 0.092 (0.07,0.43) 2.48
Jumla District Average 0.23 0.09 0.08 0.02  0.08 0.022 (0.04,0.12) 4.03
Bardibas M 0.27 0.08 0.16 0.08 0.53 0.21 0.058 (0.1,0.33) 1.38
Gaushala M 0.1 0.09 0.11 0.07 0.37 0.1 0.056 (0,0.21) 1.64
Sonma RM 0.3 0.09 0.11 0.07 0.37 0.18 0.056 (0.07,0.29) 1.64
Bhangaha M 0.22 0.07 0.21 0.09 0.66 0.22 0.055 (0.11,0.33) 1.23
Aurahi M 0.18 0.09 0.11 0.07 0.37 0.13 0.056 (0.02,0.24) 1.64
Ramgopalpur M 0.06 0.1 0.05 0.05 0.2 0.05 0.046 (0,0.14) 2.25
Samsi RM 0.28 0.1 0.05 0.05 0.2 0.1 0.046 (0.01,0.19) 2.25
Balwa M 0.16 0.08 0.16 0.08 0.53 0.16 0.058 (0.05,0.27) 1.38
Loharpatti M 0.25 0.1 0.05 0.05 0.2 0.09 0.046 (0,0.18) 2.25
ManraSiswa M 0.19 0.06 0.26 0.1 0.77 0.21 0.049 (0.11,0.3) 1.14
Mahottari RM 0 0.09 0.11 0.07 0.37 0.07 0.056 (0,0.18) 1.64
Ekdara RM 0.26 0.09 0.11 0.07 0.37 0.16 0.056 (0.05,0.27) 1.64
Pipra RM 0.11 0.07 0.21 0.09 0.66 0.15 0.055 (0.04,0.25) 1.23
Jaleswor M 0.1 0.08 0.16 0.08 0.53 0.13 0.058 (0.02,0.24) 1.38
Matihani M 0.07 0.09 0.11 0.07 0.37 0.09 0.056 (0,0.2) 1.64
Mahottari District 
Average 0.17 0.02 0.14 0.02  0.14 0.015 (0.11,0.17) 1.54

4.5 Assessing variation in local-level data quality 

The variation in the quality of the HMIS indicators is further revealed in 348 municipality-level 
comparisons of the 12 indicators (12 * (six Arghakhanchi + eight Jumla + 15 Mahottari)) and 36 
district-level comparisons. 

We first look at the three rows that summarize the district level measures and see that, on average, 
Jumla’s HMIS measures behave slightly better than that of Arghakhanchi or Mahottari: eight indicators 
in Jumla are green, light blue or light red, versus six in Arghakhanchi and five in Mahottari; also only 
two indicators in Jumla are dark blue and two are dark red, while in Arghakhanchi six indicators are 
dark blue and in Mahottari three indicators and dark blue and four are dark red. 
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We get a more detailed contrast when investigating the municipality-level results. Of the 348 possible 
comparisons 43.7% of the HMIS estimates are within the CI of the combined estimate with Jumla 
displaying greater accuracy (49%) than Mahottari (43.9%) and Arghakhanchi (36.1%). For two 
indicators (CS and Low birth weight (A)) the results are consistently good across municipalities. 
This is nearly also the case for 3-PNC per protocol, where, however, four out of eight red and three 
out of 15 light red municipalities occur in Jumla and Mahottari respectively. Meanwhile, for the FBD 
and SBA indicators, the HMIS estimates are primarily more than 10% below the combined CI. The 
same occurs in all Arghakhanchi municipalities for the IFA, anthelmintic and PNC within 24 hours 
indicators. For the Navi Malam and EIBF indicators in the municipalities of Mahottari district, the 
HMIS estimates are almost all more than 10% above the CI. The same can be said in more than half of 
the Mahottari municipalities for the anthelmintic indicator. Similarly, with the remaining indicators, 
we can detect subtle different results within the three districts. These results suggest substantial 
variation across municipalities, districts and indicators. 
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Chapter 5. Discussion
Summary of results: 

In this work, AT has been applied to 11 health coverage indicators in 29 municipalities across three 
districts (Arghakanchi, Jumla and Mahottari) of Nepal, focusing on ANC and birth preparedness 
(three indicators: ANC, IFA, anthelmintic), safe delivery (three indicators: FBD, SBA, CS) and new 
born care and postnatal care (five indicators: EIBF, Low birth weight, PNC within 24 hours, 3 PNC 
per protocol). 

For each municipality-level indicator coverage, AT constructs a hybrid estimate as a weighted linear 
combination of an HMIS estimate and a LQAS probability sample survey estimate, providing a SE 
for both the HMIS and combined estimates. Two different calculations were reported for the low 
birth indicator from the probability sample data, thus there are 12 combined indicators for each 
municipality, that is 12*29=348 in total. The results show that the combined estimate differs from 
the LQAS estimate by no more than 14.5%, while decreasing the SE by 0% to 5.8%. The majority 
(327/348=94%) of HMIS and combined estimates can differ by up to 90%. In five instances the 
HMIS estimate is missing. In the remaining 16 instances the difference ranges between 93% and 
2050%, and the HMIS coverage ranges between 101% and 2114%. This occurs for the EIBF indicator 
(Patrasi municipality in Jumla, nine municipalities in Mahottari district: Sonma, Bhangaha, Aurahi, 
Ramgopalpur, Samsi, Loharpatti, Manra Siswa, Pipra, Matihani), the Navi Malam indicator (four 
municipalities in Mahottari district: Aurahi, Loharpatti, Pipra, Jaleswor), the IFA indicator (Gaushala 
municipality in Mahottari district), and the anthelmintic indicator (Loharpatti municipality in 
Mahottari). Standard errors for the HMIS estimate are between 1 and 78% times larger than those 
calculated for the combined estimate. The HMIS weighting factor ranges between 0.001 and 0.50 in 
Arghakanchi, between 0.009 and 0.99 in Jumla and between 0 and 0.996 in Mahottari.

What are the new learnings about AT:

AT is designed to combine a convenience sample to a probability sample. Similar previous work with 
Benin and Madagascar data used AT approach with Child Health Day (CHD) data (16) and HMIS 
data from Bihar, India (17). In the current study, we have used AT to HMIS data in three districts 
of Nepal. The results show that the method adapts itself to different source of data from different 
localities. The data in the current study highlighted some situations which required development of 
two further aspects of the method. First, the method could be easily adapted when there was an HMIS 
coverage missing at the municipality level in a district, provided the HMIS coverage was available in 
the other municipalities of the concerned district. 

Second, in this application of AT to the data from Arghakhanchi, Jumla and Mahottari, a similar set 
of indicators to those measured in Bihar was focused on. This illustrates the versatility of the method, 
but also highlights how it performs on coverages with smaller range values than the CHD indicators 
measured in Benin and Madagascar. However, in two extreme instances, several HMIS and survey 
coverages equal to zero was observed simultaneously in a few municipalities (caesarean deliveries 
in Jumla and children 0-5 months with low birth weight (A) in Mahottari). These correspond to 
rare events. In this situation, the regular AT approach produces an MSE which is very small but not 
necessarily smaller than the survey variance for some of the municipalities of the concerned district. 
The HMIS error cannot be calculated in the usual way. The MSE does not capture the variability of 
the HMIS estimate, thus inform the reliability of the HMIS denominator. Instead, for this situation, 
the HMIS error is solely determined from the HMIS coverage and denominator, in a similar fashion 
than that of the survey error. This adapted approach allows the annealing of the HMIS and survey 
estimates, but most of the information is provided by the HMIS data. Assuming it is reliable, the 
HMIS data would be more likely to capture rare events than the survey data due to the small survey 
sample size at the municipality level. An alternative to circumvent the small survey sample size is 
to group municipalities. This approach still requires a relatively large number of groups per districts 
for the MSE to capture any variability across the groups, and it will not necessarily address the 
limitations arising from zero-value coverages in both sources of data.   
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Lessons learned from using AT with the HMIS in 3 districts in Nepal:

The application of AT to three districts of Nepal reveals that the discrepancies between the HMIS and 
the probability sample vary across indicators and across municipalities. The amount of discrepancies 
can be observed either from the value of the MSE, or the values of the municipality-level weight , 
which are inversely proportional to the MSE. For example, four indicators (anthelminthic indicator, 
institutional deliveries, IFA, and EIBF), across the three districts, have all weights lower than 16%, 
highlighting a large amount of discrepancies. For the first two of these indicators, but also FBD and 
CS indicators, the median weight is highest in Jumla and lowest in Arghakhanchi. For three indicators 
(Navi Malam, EIBF and Low Birth Weight (B)), the median weight is highest in Arghakhanchi and 
lowest in Mahottari. While for the 4 ANC, PNC within 24 hours and 3PNC indicators the median 
weight is highest in Mahottari district. Aside from the two extreme instances of several zero coverages 
in both sources of data, in two other occasions = a more substantial contribution of the HMIS estimate 
across all municipalities was observed: all weights are above 15% for SBA in Jumla and above 
19.7% for 3 PNC per protocol in Mahottari district. Hence, a systematic discrepancy across indicators 
and municipalities is not observed. When comparing the HMIS estimate with the combined CI at 
the municipality level (Figure 2), 22.4% of indicators over-estimate and 32.5% under-estimate the 
municipality-level coverages.

This study reveals that many HMIS coverages are higher than 100% at the municipality level. This 
is the case in 12 and 10 municipalities out of 15 in Mahottari district for the Navi Malam and EIBF 
indicators respectively. With the HMIS coverage in some indicators, for instance the EIBF indicator, 
there is a possibility of over/double reporting from various programmes, such as FCHV home delivery 
and/or CB-IMNCI. 

For the low birth weight indicator, since some of the children surveyed were not weighed at birth, 
we considered two opposite situations: either none of the unweighted have a low birth weight (A) 
or all of them have a low birth weight (B). Figure 2 demonstrated that in situation (A), except for 
three municipalities in red, the HMIS coverage fall within the combined CI. In situation (B), one 
of the three municipalities remain red, the two others change to green, seven municipalities change 
from green to light blue, and nine municipalities change from green to dark blue. These results could 
suggest that situation (A) is a closer representation of the HMIS data. 

This information is of critical value to the MoHP as it indicates several key points: (1) the HMIS is 
in need to substantial strengthening as we can see a substantial variability with the LQAS coverage 
rates, (2) municipalities can be prioritized in terms of their current poor HMIS status and targeted for 
improvement, (3) specific indicators can be targeted as well due to their substantial divergence from 
the probability sample, and (5) using AT with a probability sample could be a potential strategy for 
strengthening HMIS.

Overall strengths and requirements:

The application of AT requires data from a random survey sample, such as the probability sample 
using LQAS in this study, and HMIS data at the municipality level. Provided both are available in 
multiple municipalities, we can estimate the variability of each indicator between municipalities, 
and thus construct not only a combined estimate but also its 95% CI at both municipality and district 
levels. The annealing of the survey sample with the HMIS data provides a more reliable measure 
of the target population within the catchment area, while the availability of both sources of data in 
multiple municipalities allows construction of an SE for the HMIS estimate and a confidence interval 
for the combined estimate. 
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Chapter 6. Dissemination and Utilisation 
6.1 Dissemination of Study Findings

The end results from this study has been shared with the representatives (HMIS focal persons and 
personnel working in HMIS) from all seven provinces of Nepal also in presence of the IHIMS section 
personnel in December 2018. The results have also been shared with the DG led monitoring group 
at the DoHS and to the whole team of Policy, Planning and Monitoring Division at MoHP. The final 
report has been revised based on the feedback received from different sharings. This is now shared 
with wider stakeholders including DoHS, MoHP and health external development partners at national 
level. Moreover, findings will also be shared at various national and international conferences related 
to Management Information Systems.

6.2 Utilisation of Research Findings

This is a complete report summarising research findings about how HMIS and LQAS data in Nepal 
can be annealed to produce more useful and reliable HMIS indicators. This OR produced hybrid 
prevalence estimates comparing them with both the HMIS and LQAS derived estimates. This report 
further comments on suitability of the current hybrid estimation equation and needed changes, and on 
which of the variations of the hybrid estimation should be used for each indicator.

6.3 Research Open and Enhanced Access Policy

This study strictly adhered to the DIFD research open and enhanced access policy (19). The raw data 
will be made available in a publicly accessible repository; its access will be managed by IHIMS, 
Management Division, DoHS. The manuscript produced from this study will be published in open 
access peer-reviewed journals.
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Chapter 7. Conclusion and Recommendation
AT is intended to improve the accuracy, reliability and use of the HMIS indicators, most of which 
may not always represent the target population in the catchment area and there could be a possibility 
of recording and reporting errors. It also provides a measure of the error (discrepancy) in the HMIS. 
Meanwhile, to improve the recording and reporting of HMIS, MoHP could plan to make a regular use 
of routine data quality assessment system. This study of AT has shown that bringing data from small 
community surveys together with HMIS data can permit calculation of more precise decentralized 
prevalence measures. It also shows that AT is an ideal approach to get the best possible information 
from the targeted population. This information aids the MoHP to use HMIS data in a more reliable 
way to manage local programmes.
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Annexures:
Annex 1: Training agenda

LQAS Workshop Agenda
Monitoring, Evaluation and Operational Research (MEOR)/NHSP 3

Rooster Logic Pvt. Ltd.
Kathmandu, Nepal
6th to 9th June 2018

Training Venue: Bougainvilla, Tripureshwor, Kathmandu, Nepal
Day 1: Wednesday 6th June 2018

Time
Module/
Session

Topic Responsible Person

8:00 – 8:30 a.m. Arrival, Registration & Breakfast Rooster Logic
8:30 – 8:45 a.m. Welcoming and Opening Remarks

Project Introduction

Mr. Mukti Khanal, HMIS 
Section Chief, DoHS, 
MoHP
Dr. Pragya Gartoulla 
(LSTM)

8:45 – 8:55 a.m. Maternal and Neonatal Health in Nepal: An overview Prof. Dr. Archana Am-
atya

8.55 - 9:30 a.m. M1/S1 Participant Introduction Lusine Mirzoyan
9:30 – 9:40 a.m. M1/S1 Purpose of Training: Skills to be learned LM
9:40 – 9:50 a.m. Logistical Arrangements RF
9:50 – 10:30 a.m. M1/S2 Uses of Surveys LM
10:30 – 10:45 a.m. Coffee/Tea Break
10:45 – 11:15 a.m. M1/S3 Random Sampling: Why Random Sample?

LQAS Video Chapter 2: What is Random Sampling?
LM

11:15 – 12:15 p.m. M1/S4 Using LQAS Sampling for Surveys: 
•	 Defining Supervision Areas (SAs) 
•	 Usefulness of 19 as a Sample Size 
•	 LQAS Sampling Exercise

LQAS Video Chapter 1: What is LQAS?
LQAS Video Chapter 4: How do I identify my SA?

•	 LQAS Video Chapter 3: How does LQAS 
work?

LM

12:15 – 1.00 p.m. M1/S4 •	 Using LQAS to Measure Coverage
•	 What a Sample of 19 Can and Cannot Do

LM

1:00– 2:00 p.m. Lunch
2:00  - 3:10 p.m. M2/S1 Identifying Interview locations 

LQAS Video Chapter 5: Where should I go to conduct 
the interview

LM

3:10– 3:45 p.m. M3/S1 Selecting Households
Household Selection Exercise
LQAS Video Chapter 6: How do I select a HH to 
interview?

LM

3:45 – 4:00 p.m. Coffee/Tea Break
4:00 – 4.45p.m. M3/S1 The “Green House” Exercise LM
4:45 – 5:00 p.m. Evaluation of the day

1.1 Perspective and feedback from participant
1.2 Perspective and feedback from trainees

RF
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Day 2: Thursday 7thJune 2018

Time
Module/

Session
Topic Responsible Person

8:00 – 8:30 a.m. Breakfast Rooster Logic 
8:30– 8:45 a.m. Recap of day 1 Participants, LM
8:45-9:15 a.m. M3/S2 Selecting Respondents

LQAS Video Chapter 7: How do I find the right respon-
dents?

LM

9:15 – 10:00 a.m. M3/S2 Role play for Selecting Respondents LM and team
10:00 – 10:15 a.m. Coffee/Tea Break
10:15– 11:00 a.m. M3/S1 Reviewing Survey Questionnaire LM and team

11:00 – 11:30 p.m. M3/S2 Interviewing Techniques 
LQAS Video Chapter 9: What is the correct interview 
etiquette?
LQAS Video Chapter 10: What are the best interview 
techniques?

LM

11:30-12:30 pm Community Entry Protocol LSTM
12:30-1:00 pm Role of districts coordinators/supervisors and data 

collectors
Improving skills for selecting respondents and inter-
viewing

LM

1:00 – 2:00 p.m. Lunch
2:00-2:30 pm M4/S4 Preparation for the field practical:

•	 LQAS Video Chapter 11: How should I pre-
pare for interview?

•	 LQAS Video Chapter 12: How do I complete 
the questionnaire?

Role of supervisor in detecting errors in the complet-
ed forms, and the process of reporting and providing 
feedback

LSTM, LM

2:30-3.00 p.m. Practical sessions for using Tablets/Mobile phone for 
the data collection
Role-Play with Survey Questionnaires

LSTM

3.00-3:30 pm Practical sessions for using Tablets/Mobile phone for 
the data collection
Role-Play with Survey Questionnaires

LSTM

3:30–3:45 p.m. Coffee/Tea Break
3:45 – 5:00 p.m. Practical sessions for using Tablets (Contd..)

Role-Play with Survey Questionnaires
Research ethical principal (in summary)

LSTM

5:00– 5:15 p.m. Evaluation of the day 
1.2 Perspective and feedback from participant
1.3 Perspective and feedback from trainees

RF
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Day 3: Friday 8th June 2018

Time
Module/

Session
Topic Responsible Person

6:30-7:00 a.m. Gather and depart from Lagankhel for 
Devichaur and Champi

Gather and depart from Lawalakhel for 
Dukuchhap

RF

8:00-8:45 a.m. Drop off by bus and reach the furthest 
location of the ward

Ward office shall be coordinated by RF 
team member.

8:45 – 2:30 p.m. M3/S3

M4/S3

Field Practice for:

- Numbering and Selecting Households

- Conducting interviews

LM, LSTM, RF and team

3:30- 3:45 p.m. Arrival to the training site - Coffee/tea 
break

3:45– 5:00 p.m. M3/S3

M4/S3

Fieldwork Debriefing and Lessons 
Learned in the field (as appropriate)

RF, LM, LSTM

Day 4: Saturday 9th June 2018

Time

Module/

Session
Topic Responsible Person

8:00 – 8:30 a.m. Research ethical principle

Child protection policy

Prof Dr. Archana Amatya

LSTM
8:30 – 9:00 a.m. Overview of Health Management Information 

System in Nepal
HMIS Section Chief, DoHS

9:00 – 10:00 a.m. Back-checks of HMIS data LSTM

Include only District Supervi-
sors/Coordinator in this session

10:00 – 10:15 a.m. Coffee/Tea Break
10:15-11:30 a.m. M4/S4 Data Collection Plan

How to prepare the data Collection Plan?

Preparation of Data Collection Plans by SA

LM and LSTM team

11:30-12:30 p.m. Finalize Data Collection Plans and Survey 
Form

LM and team

12:30 -1:00 p.m. Spot-checks of survey LSTM

Include only District Supervi-
sors/Coordinator in this session

1:00 -2:00 p.m. LUNCH
2:00 – 2:45 p.m. Logistics management for Survey

Distributing Survey Materials

Checking survey logistics/materials, including 
questionnaires

RF

2:45-3:15 p.m. Workshop Evaluation and closing remarks RF/LSTM

Note: RF to actively participate and contribute as appropriate during the whole training session.
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Annex 2: Information Sheet and informed consent for participants aged 18 years and above

Information sheet

Please read to the participant.

Introduction

Namaste, my name is ________________ and I would like to invite you to take part in the study. Before you 
decide whether to take part, you need to understand why the study is being done and what it would involve for 
you. Please take time to read or to listen as I read the following information carefully. Please ask us if there is 
anything that is not clear to you or if you would like more information. We will also give you a signed copy (or 
unsigned, if you wish) to keep for your records.

Purpose of research

The study is being conducted by DFID funded Monitoring Evaluation and Operational Research (MEOR) 
Programme, in close coordination with Department of Health Services, Ministry of Health. MEOR is doing 
this study to understand your experiences of using antenatal care services, delivery practices, breast feeding 
practices and postnatal care practices. The information collected in this survey will help the program to assess 
the health status of mother and child and will be used for planning improved health services. The survey 
usually takes around 50 to 60 minutes to complete. The information provided by you will be kept strictly 
confidential and will be used for planning in improving the maternal and child health of Nepal.

General Information about the research 

A total of around 551 women with child 0-5 months like you will be interviewed.

Your Part in the Research

If you decide to take part in the study, we will ask you to give us your written permission to show that you have 
understood the study objective, your role in the research, risks and benefits to you from this participation and 
you have agreed to join the study. During the study, we will ask questions related to your socio-demographic 
characteristics; antenatal care, delivery, new-born and postnatal care practices. No part of these interviews will 
be recorded on tape or video.

Possible Benefits:

There is no direct benefit to you from participating this study. But, the findings from this study will be used to 
improve the quality of services at the government and private health facilities which will eventually benefit you 
and other women living in your community, in future.

Possible Risks:

If you feel unease or discomfort while answering some of the questions, please let me know or you may simply 
refuse answering those questions. Participation in this study is not expected to cause any added harm to the 
participants except for possible loss of confidentiality. However, we will take several measures to minimize 
this risk. Your names or any personal identifier will not be reflected in any report, and all the records will be 
kept in locked cabinets which will be accessible to authorized personnel only.

If You Decide Not to Join the Research or to Leave the Research

Whether you decide to take part in this survey is voluntary – this means that you do not have to answer all these 
questions. Whether you take part or not will not affect any future care that you receive. Additionally, you may 
decline to answer any question or withdraw from the interview without giving a reason. Moreover, you will 
have the right to withdraw from the study at any point during the study. 

Confidentiality

We will do our best to prevent anyone outside the study from knowing about you and your part in this study. 
Your name will not be recorded on any questionnaire. You will be given a code number which will help us to 
enter your information after the data collection is complete. Similarly, your name will not appear in any reports, 
and all information shared will be an aggregation of all study participants, and will not be identifiable to you. 
All study files that list your name will be kept separately in a locked file and password protected computers.  
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Compensation

There will be no compensation of your time and incentive will not be provided in any form.

If You Have Questions 

If you have a health problem that you think might be due to being in this research or any questions about the 
research, please call at +977 1 5544822 or email to pragya.gartoulla@lstmed.ac.uk at MEOR/DFID NHSP3, 
Nepal.

Your Rights:

You do not give up any of your legal rights by signing this form. If you have any questions about your rights 
as a volunteer or have any issues with the research, please call to Nepal Health Research Council at +977 1 
4227460

Do you have any questions at this time?     Yes               No

Date: 

Thank you for your time.

Participant consent form (for participants)                                   Participant ID:
Please tick each box to show that you agree:

I have carefully read (or been read) and kept a copy of the information sheet concerning this study, and I 
understand what is required of me if I take part.

	I understand the purpose of the study, benefits and risks involved and what is expected from me

	My questions concerning this study have been answered by the study team.

	I understand that at any time I may withdraw from this study, or decline to answer a question 
without giving any reason and without affecting my access to health care.

	I understand that my personal identifiable information will not be collected, and the 
information shared will be accessed only by the study team. 

	I agree to take part in the interview.

Signature/thumb print of participant: ______________________________________

Date:             
    Date (dd/mm/yyyy)

I, the interviewer, have explained the procedures to be followed in this survey, and the risks and benefits 
involved to the respondent in a language the participant understands.  

Name of interviewer: _______________________________________

Signature of interviewer: _______________________________________

Date:               
    Date (dd/mm/yyyy)

Interview start time: ________________________AM/PM



Improving Accuracy of HMIS District Coverage Estimates using Annealing Technique in Nepal 43

Annex 3: Information sheet and assent consent for guardians of participants aged 15 to 17 years 

Introduction

Namaste, my name is ________________ and I would like to invite you to take part in the study. Before you 
decide whether to take part, you need to understand why the study is being done and what it would involve for 
you. Please take time to read or to listen as I read the following information carefully. Please ask us if there is 
anything that is not clear to you or if you would like more information. We will also give you a signed copy (or 
unsigned, if you wish) to keep for your records.

Purpose of research

The study is being conducted by DFID funded Monitoring Evaluation and Operational Research (MEOR) 
Programme, in close coordination with Department of Health Services, Ministry of Health. MEOR is doing 
this study to understand your experiences of using antenatal care services, delivery practices, breast feeding 
practices and postnatal care practices. The information collected in this survey will help the program to assess 
the health status of mother and child and will be used for planning improved health services. The survey 
usually takes around 50 to 60 minutes to complete. The information provided by you will be kept strictly 
confidential and will be used for planning in improving the maternal and child health of Nepal.

General Information about the research 

A total of around 551 married women with child 0-5 months will be interviewed.

Your Part in the Research

If you decide to take part in the study, we will ask you to give us your written permission to show that you 
have understood the study objective, your role in the research, risks and benefits to you from this participation 
and you have agreed to join the study. During the study, we will ask questions related to socio-demographic 
characteristics; antenatal care, delivery, new-born and postnatal care practices. No part of these interviews will 
be recorded on tape or video.

Possible Benefits:

There is no direct benefit to you from participating this study. But, the findings from this study will be used to 
improve the quality of services at the government and private health facilities which will eventually benefit you 
and other women living in your community, in future.

Possible Risks:

If you feel unease or discomfort while answering some of the questions, please let me know or you may simply 
refuse answering those questions. Participation in this study is not expected to cause any added harm to the 
participants except for possible loss of confidentiality. However, we will take several measures to minimize 
this risk. Your names or any personal identifier will not be reflected in any report, and all the records will be 
kept in locked cabinets which will be accessible to authorized personnel only.

If You Decide Not to Join the Research or to Leave the Research

Whether you decide to take part in this survey is voluntary – this means that you do not have to answer all these 
questions. Whether you take part or not will not affect any future care that you receive. Additionally, you may 
decline to answer any question or withdraw from the interview without giving a reason. Moreover, you will 
have the right to withdraw from the study at any point during the study.

Confidentiality

We will do our best to prevent anyone outside the study from knowing about you and your part in this study. 
Your name will not be recorded on any questionnaire. You will be given a code number which will help us to 
enter your information after the data collection is complete. Similarly, your name will not appear in any reports, 
and all information shared will be an aggregation of all study participants and will not be identifiable to you. 
All study files that list your name will be kept separately in a locked file and password protected computers.  

Compensation

There will be no compensation of your time and incentive will not be provided in any form.
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If You Have Questions 

If you have a health problem that you think might be due to being in this research or any questions about the 
research, please call at +977 1 5544822 or email to pragya.gartoulla@lstmed.ac.uk at MEOR/DFID NHSP3, 
Nepal.

Your Rights:

You do not give up any of your legal rights by signing this form. If you have any questions about your rights 
as a volunteer or have any issues with the research, please call to Nepal Health Research Council at +977 1 
4227460

Do you have any questions at this time?         Yes               No

Date:

Thank you for your time.

Assent form                                                                     Participant ID:
Please tick each box to show that you agree:

I have carefully read (or been read) and kept a copy of the information sheet concerning this study, and I 
understand what is required of me if I take part.

	I understand the purpose of the study, benefits and risks involved and what is expected from me

	My questions concerning this study have been answered by the study team.

	I understand that at any time I may withdraw from this study, or decline to answer a question 
without giving any reason and without affecting my access to health care.

	I understand that my personal identifiable information will not be collected, and the 
information shared will be accessed only by the study team. 

	I agree to take part in the interview.

Signature/thumb print of participant: ______________________________________

Date:             
    Date (dd/mm/yyyy)

I, the interviewer, have explained the procedures to be followed in this survey, and the risks and benefits 
involved to the respondent in a language the participant understands.  

Name of interviewer: _______________________________________

Signature of interviewer: _______________________________________

Date:               
    Date (dd/mm/yyyy)

Interview start time: ________________________AM/PM
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Annex 4: Questionnaire Household Survey

Survey: Maternal and Child Health Care

IDENTIFICATION CODE     

STATE: ___________________________________________________

DISTRICT: ________________________________________________

NAGARPALIKA/GAUPALIKA: ______________________________

HEALTH FACILITY (HP, PHC): _____________________________

WARD #: __________________________________________________

NAME OF FCHV: ___________________________________________

NAME of respondent: _______________________________________

LQAS NUMBER (01-19): _____________________________________
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TABLE FOR SEQUENCE OF HOUSEHOLD VISITED BEFORE FINDING THE RESPONDENT

Mark “X” in the Boxes Noting What Occurred at Each HH Visited

 Scenario Sequence of HH Visited Row 
Total

 1 2 3 4 5 6 7 8 9 10
Row 1. Mother of children 0-5 months    
Row 2.  Interviewee absent, not returning for 

             15+ minutes …
   

Row 3.  House abandoned, vacant & locked....    

Row 4.  No appropriate respondent lives in house ...    

Row 5.  Refusal   ……………….....................

 Scenario 11 12 13 14 15 16 17 18 19 20 Row 
Total

Row 1. Mother of children 0-5 months    
Row 2.  Interviewee absent, not returning for 

             15+ minutes …
   

Row 3.  House abandoned, vacant & locked....    

Row 4.  No appropriate respondent lives in house ...    

Row 5.  Refusal   ……………….....................
 21 22 23 24 25 26 27 28 29 30
Row 1. Mother of children 0-5 months    
Row 2.  Interviewee absent, not returning for 

             15+ minutes …
   

Row 3.  House abandoned, vacant & locked....    

Row 4.  No appropriate respondent lives in house ....    

Row 5.  Refusal   ……………….....................

 Scenario 31 32 33 34 35 36 37 38 39 40 Row 
Total

Row 1. Mother of children 0-5 months    
Row 2.  Interviewee absent, not returning for 

             15+ minutes …
   

Row 3.  House abandoned, vacant & locked....    

Row 4.  No appropriate respondent lives in house ....    

Row 5.  Refusal   ……………….....................
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LQAS HOUSEHOLD SURVEY

MOTHER OF CHILDREN AGED 0-5 MONTHS QUESTIONNAIRE

Participant code: 
 

 

IDENTIFICATION CODES (OFFICE USE 
ONLY)

QUESTIONNAIRE IDENTIFICATION
Enumerator Supervision Area Number: ________________________

LQAS Number (0-19)  
Name of respondent: ______________________________________

Name of Interviewer: ______________________________________

Date of Interview:  ______/______/___________

                                   Day/Month /Year

Supervisor’s Name: _______________________________________

Checked by Supervisor _____Signature ________________________
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SECTION 1: HOUSEHOLD AND RESPONDENT CHARACTERISTICS

Q. NO. QUESTIONS AND 
FILTERS CODING CATEGORIES SKIP TO

At first, I would like to ask few questions related to your own characteristics and assets of your house.

1 How many members are there 
in this household who usually 
live here?

No. of members in the HH……………………. 

2 Is this house your father’s 
place or husband’s place?

Father’s place 1

Husband’s place 2

Other, specify___________________3
3 What is your religion? Hindu 1

Buddhist 2

Muslim 3

Kirat 4

Do not follow any religion 5

Christian 6

Others, specify_______________________7
4 What is your caste?

Record caste as mentioned 
by the respondent

Dalit 1
Disadvantaged Janajatis 2

Disadvantaged non-Dalit Terai caste groups 3
Religious minorities 4

Relatively advanced Janajatis 5
Upper caste groups 6

Others, specify________________________7
5 What is the type of house?

Record by observation

Kachcha .............................................................................1

Semi-pacca .........................................................................2

Pacca ..................................................................................3
6 What is the main source of 

drinking water for members of 
your household?

Piped water (dwelling /yard / plot) 1
Piped water (public tap) 2
Hand pump into dwelling/yard/plot 3
Public hand pump / tube well / borehole 4
Protected dug well 5
Unprotected dug well 6
Rainwater 7

Surface water (river/dam/lake/ 
Pond/stream/ canal/irrigation channel) 8
Filtered water/raw water (jerican, bottle) 9
Other, specify___________________ 10

                                      (specify) 
7 What kind of toilet facility do 

members of your household 
usually use?

Own flush toilet 1
Shared flush toilet 2

Own pit toilet 3
Shared pit toilet 4

Public/community toilet 5
No facility/open defecation 6

Others, specify _______________________________ 7
                                       (specify)
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Now, I would like to ask you some of the questions related to your personal details such as your age, 
education, occupation and some detail about your spouse and children

8 What is your age in years? Completed age in years

9 What is the highest level of education you 
have attained?

Illiterate 1

No formal schooling 2

Formal schooling 3

If 1 or 2, 
go to 11

10 What was completed years of education?  

11

Now I would like to ask you, how many 
children you had during your life time? How 
many of them are sons and how many of them 
are daughters? (including those children who 
are married, living elsewhere and not alive)

Total no. of children               

 Total no. of sons                    

 Total no. of daughters           

  How many times did you    

  Have twins                          

  How many times did you   

  Have triplets.                      

12

How many times did you become pregnant 
in your lifetime? Please give details of your 
pregnancy outcome.

No. of pregnancy ...................   

Number of live births .............  

Number of still births .............  

Number of spontaneous  .......       
Abortion/miscarriage
Number of induced abortions 
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SECTION 2: ANTENATAL CARE
Now I am going to ask you some questions related to antenatal care and other services relating to your last child birth
13 What is the name of your youngest 

child? 
_______________________________

(NAME OF THE CHILD)
14 Is (NAME) male or female? Male  ............................................................................... 1

Female ............................................................................. 2
15 What is the date of birth of 

(NAME)?

[RECORD AGE IN DAYS 
ALONG WITH THE DATE OF 
BIRTH]

Date of birth

                DD          MM               YYYY

                     

Age in days   ____________

16 Did you receive any ANC check-up 
during this pregnancy?

Yes 1

No 2
17 How many months pregnant 

were you when you first received 
antenatal care for your last 
pregnancy? Months of pregnancy ___________ 

Don’t remember____99
18 How many times did you receive 

antenatal care during your last 
pregnancy?

Number of time/s______________  

Don’t remember______99
19

Did you receive ANC in the 
following months during last 
pregnancy?

4 months
Yes 1 

No 2

6 months
Yes 1 

No 2

8 months
Yes 1 

No 2

9 months
Yes 1 

No 2
20 Where did you receive the ANC? Zonal and above hospital 1

District level hospital 2
PHCC 3

Health Post 4
PHC/ORC 5

Birthing Center 6
UHCs 7

Medical College 8
Private Hospital/Clinic 9

NGO (FPAN, Marie Stopes) 10
Others, specify ___________________________11
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21 Types of examination Received No. of time received No. of times received in 
last trimester

a. BP MEASURED Yes 1          
No 2 No. of times  No. of times  

b. ABDOMINAL 
EXAMINATION

Yes 1          
No 2 No. of times  No. of times  

c. WEIGHT Yes 1          
No 2 No. of times  No. of times  

d. HEIGHT Yes 1          
No 2 No. of times  No. of times  

e. BLOOD TESTS Yes 1          
No 2 No. of times  No. of times  

f. URINE TEST Yes 1          
No 2 No. of times  No. of times  

g. BREAST EXAMINED Yes 1          
No 2 No. of times  No. of times  

h. SONOGRAPHY / 
ULTRASOUND

Yes 1          
No 2 No. of times  No. of times  

22 When you were pregnant with 
(NAME) did you receive tablets of 
Iron (IFA)?

Show strip and loose tablets to 
ask the question

Yes ................................................................................1

No .................................................................................2 If no, go to 28

23 How many of these tablets did you 
receive in all? Number of tablets……………   

Don’t know / don’t remember .....................................99
24 Did you ever consume these IFA 

tablets?
Yes ................................................................................1

No .................................................................................2 If no, go to 27
25 From which month of your preg-

nancy with (NAME) did you start 
taking these tablets?

Month of pregnancy………….. 

Don’t remember ..........................................................99
26 Of the tablets given to you, how 

many did you consume in all during 
your pregnancy? 

 [INSTRUCTION: PLEASE 
PROBE]

  

Number of tablets .........................................……………

Don’t remember ..........................................................99



Improving Accuracy of HMIS District Coverage Estimates using Annealing Technique in Nepal52

SECTION 3: BIRTH HISTORY OF YOUNGEST CHILD DELIVERY AND IMMEDIATE NEWBORN CARE 
PRACTICES

Now, I would like to ask you some questions regarding practices followed during your youngest child birth 
related to delivery practices and immediate newborn care.

27 Where did you deliver 
(NAME)?

Zonal and above hospital 1
District level hospital 2

PHCC 3
Health Post 4
PHC/ORC 5

Birthing Center 6
UHCs 7

Medical College 8
Private Hospital/Clinic 9

NGO (FPAN, Marie Stopes) 10
Home 11

Others, specify___________________________12

If 11, go to 29

28 Please write the NAME OF 
THE FACILITY with full 
address

Name of the facility: ______________

___________________________________ ____

Gaupalika/nagarpalika: 
_______________________________

District:______________________________
29 How was your delivery 

undergone?
Normal delivery 1

Caesarean section 2

Assisted (vacuum or forceps) 3

Other, specify ____________4

If 2, go to 30

30 How did you know that CS 
was needed?

Advised by health worker due to emergency conditions1

Self-decision/decided earlier 2

Others, specify ___________3

  Don’t know 99    
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HOME OR INSTITUTIONAL DELIVERY: SPECIFIC QUESTIONS FOR UNDERSTANDING PRACTICES 
OF DELIVERY

31 Who assisted in your delivery in 
the labor room? Doctor   Yes 1             No 

2
ANM/Nurse Yes 1              No 2
Health Assistant/AHW Yes 1              No 2
FCHV Yes 1              No 2
Family members/friends Yes 1              No 2
No one assisted Yes 1              No 2
Others, specify ______________
Don’t know 999

32 How long after birth did you first 
put  (NAME) to breast?

[Record ‘00’ if less than an 
hour]; [Record in hours if less 
than 24 hours otherwise, record 
in days]

HOURS ..............................................  

DAYS ...............................................   

NEVER BREASTFED ................................................ 99

If 99, go to 36

 

33 Did you or anyone else give 
(NAME) anything (such as honey, 
water, tea, jaggery, animal milk, 
ghutti, etc) before giving breast-
milk for the first time?

Yes1

No 2

Don’t remember99

34 Was the baby weighed after birth?

[Instruction: Ask to bring the 
card (MCP/IMMUNIZATION) 
if available]

Yes1

No 2

Don’t remember 99 If 2 or 99, go 
to 36

35 What was the weight of the baby at 
that time?

[Instruction: Ask for record, and 
use that if available. If card is 
not available, record what the 
informant says]

Recorded from card ......................................................1

Recorded by recall ........................................................2

Weight (in grams) ......................    

Don’t remember ............................................................ 99

36

When was your baby applied with 
Navi Malam (Chohexidine)?

<1 hour 1

1-2 hours 2

3+ hours 3

Don’t know 999
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SECTION 4: POSTNATAL CARE
Now I would like to ask you on few aspects of the postnatal care that you have received after the birth of 
(NAME OF THE CHILD) 

37 Did you receive postnatal care within 
24 hours after delivery?

Yes 1

No 2
38

How many time/s did you receive post-
natal care (as per protocol)?

[If they did not receive check-up in all 
three categories, enter 00].

Within 24 hours Yes 1             No 2
3rd day Yes 1             No 2
7th day Yes 1             No 2

Not received PNC 

39

Where did you receive PNC check-up?

Zonal and above hospital 1
District level hospital 2

PHCC 3
Health Post 4
PHC/ORC 5

Birthing Center 6
UHCs 7

Medical College 8
Private Hospital/Clinic 9

NGO (FPAN, Marie Stopes) 10
Home 11

               Others, specify ________________________12
40

Who checked your health at that time?

Doctor 1

Nurse/midwife 2

Health Asst./AHW 3

FCHV 4

Other, specify________________5
41

What kind of services did you receive 
during PNC check-up?

Health check-up
Abdominal examination Yes 1             No 2
P/V exam Yes 1             No 2
Breast examined Yes 1             No 2
BP measured Yes 1             No 2
Baby examined Yes 1             No 2
Others, specify Yes 1             No 2

RECORD THE END TIME_______________ AM/PM
______________________________________________________________________________
Thank you for your participation. We appreciate your time and the information that you have given us. 
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Annex 5: Information sheet, informed consent forms and Questionnaires; Nepali version

cg';"lr !M!* jif{ jf ;f] eGbf dflysf ;xefuLx?sfnflu ;';"lrt dGh'/L

;"rgf kfgf

;xefuLnfO{ kfgf k9]/ ;'gfpg'xf];\ .

kl/ro

gd:t], d]/f] gfd ============================== xf], / o; cWoogdf ;xefuL x'g d tkfO{nfO{ cg'/f]w ub{5' . o; cWoogdf 
efu lng] lg0f{o ug{'eGbf cl3, of] cWoog lsg ul/+b} 5 / tkfO{ s]sf nflu o; cWoogdf ;+nUg x'g] eGg] s'/f tkfO{n] 
a'‰g' h?/L x'G5 . To;}n] of] kfgf tkfO{n] ;do lnP/ Wofgk"j{s cWoog ug{'xf];\, jf d}n] of] kfgf k9\bf Wofgk"j{s 
;'lglbg'xf];\ . s'g} s'/f :ki6 ePg eg] cyjf s]xL yk hfgsf/L cfjZos 5 eg] s[kof ;f]Wg'xf];\ . xfdL tkfO{nfO{ x:tfIf/ 
u/]sf] Ps k|lt -jf x:tfIf/ gu/]sf] Ps k|lt_ tkfO{sf] cfˆgf] /]s8{sf] nflu lbg]5f}+ .     

o; cWoogsf] p2]Zo

of] cWoog :jf:Yo ;]jf ljefu / :jf:Yo dGqfnosf] lgs6 ;dGjodf DFID gfds ;+:yfsf] cfly{s ;xof]udf cg'udg, 
d"Nof+sg tyf sfo{ut cWoog sfo{qmd -MEOR_ cGtu{t ul/Psf] 5 .  cg'udg, d"Nof+sg tyf sfo{ut cWoog 
sfo{qmdn] -MEOR_ tkfO{sf] PlG6g]6n -k|;"lt–k"j{sf]_ :ofxf/ ;]jf, k|;j jf aRrf hGdfpFbf ul/g] cEof;, :tgkfg 
u/fpg] cEof; tyf kf]i6-g]6n -k|;"lt–kZrftsf]_ :ofxf/ ;]jfaf/] tkfO{sf] cg'ej hfGg tyf a'‰gsf] nflu of] cWoog 
u/]sf] 5 . o; ;j]{If0faf6 ;+sng u/]sf] ;"rgfn] o; sfo{qmdnfO{ cfdf / aRrfsf] :jf:Yo cj:yf af/] hfgsf/L k|fKt 
ug{ d2t k'{ofpF5 / o;} ;"rgfnfO{ k|of]u ub}{ ;'wfl/Psf] :jf:Yo ;]jfsf] of]hgf agfpg klg k|of]u ul/g]5 . of] ;j]{If0f k'/f 
ug{ nueu cfwf 306f b]lv %) b]lv ^) ldg]6 ;Dd nfUg]5 . tkfO{n] lbPsf] ;"rgfnfO{ ljz]if Wofgk"j{s uf]Ko /flvg]5 
/ g]kfndf dft[–lzz' :jf:Yo ;]jfnfO{ ;'wf/ ug]{ of]hgf agfpgsf] nflu k|of]udf NofO{g]5 .     

o; cWoogaf/] ;fdfGo hfgsf/L  

o; cWoogdf tkfO{x? h:t} s"n %%! hgf )-% dlxgfsf] aRrf ePsf dlxnfx?sf] cGt/jftf{ lnOg] 5 .  

o; cWoogdf tkfO{sf] e"ldsf

olb tkfO{n] o; cWoogdf efu lng] lg0f{o ug{'x'G5 eg] tkfO{n] o; cWoogsf] p2]Zoaf/] /fd|/L a'‰g' ePsf] 5, o; 
cWoogdf tkfO{sf] s] e"ldsf 5, ;xefuL x'Fbf s] s] hf]lvd / kmfObfx? af/] /fd|/L a'‰g' ePsf] 5; / tkfO{n] cfˆgf] /
flhv';Ln] o; cWoogdf efu ln+b} x'g'x'G5 eGg] s'/fsf]  …lnlvt cg'dltÚ tkfO{af6 dfUg]5f}+ . o; cWoogsf] bf}/fg xfdL 
tkfO{nfO{ tkfO{sf] ;fdflhs Pj+–kfl/jfl/s ljj/0f, PlG6g]6n -k|;"lt–k"j{sf]_ cEof;, gjhft lzz' / kf]i6g]6n -aRrf 
hGdfPk5Lsf]_ :ofxf/ ;]jfsf] af/]df ;f]Wg]5f} . o; cGt/jftf{sf] s'g}klg lx:;fnfO{ 6]k/]s8{ jf lel8of]df /]s8{ ul/g]5}g . 

;+efAo kmfObfx? 

o; cWoogdf efu ln+b}df tkfO{nfO{ s'g} k|ToIf kmfObf x'Fb}g . t/ o; cWoogaf6 xfl;n x'g] pknAwLn] ubf{ ;/sf/L 
Pj+ lghL :jf:Yo ;+:yfx?sf] ;]jfsf] u'0f:t/df ;'wf/ cfpg] x'gfn] cflv/Ldf tkfO{nfO{ g} / tkfO{sf] ;d'bfodf a:g] cGo 
dlxnfx?nfO{ g} eljiodf kmfObf k'Ug hfg]5 .  

;+efAo hf]lvdx?M

olb tkfO{nfO{ s'g} s'g} k|Zgsf] pQ/ lbg c;lhnf] jf cK7\of/f] nfU5 eg] s[kof dnfO{ eGg'xf]:, cyjf To:tf k|Zgx?sf] 
pQ/ lbg cl:jsf/ ug{ klg ;Sg' x'G5 . o; cWoogdf efu lnP/ tkfO{nfO{ s'g} klg lsl;dsf] hf]lvd jf gf]S;fgL x'Fb}
g . oWolk, of] hf]lvdnfO{ sd ug{ xfdL ;s];Dd w]/} pkfox? k|of]u ug]{5f}+ . s'g}klg l/kf]6{df tkfO{sf] gfd / JolQmut 
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klxrfgx? pNn]v ul/g] 5}g; / ;a} /]s8{x?nfO{ 5'§} clkm;-sf]7fsf] 3/f{df/flvG5; / To;df s]jn cflwsfl/s JolQmsf] 
dfq kx'r x'g]5 . 

olb tkfO{ o; cWoogdf efu glng] lg0f{o ug{'x'G5 eg] jf o; cWoognfO{ 5f8\g rfxg' x'G5 eg]M o; cWoog jf  
;j]{If0fdf tkfO{sf] ;xeflutf …:j–P]lR5sÚ x'g]5– o;sf] cy{ tkfO{n] ;a} k|Zgx?sf] pQ/ lbg}k5{ eGg] 5}g . tkfO{n] o; 
cWoogdf efu ln+bf jf gln+bf tkfO{n] eljiodf k|fKt ug]{ ;]jf ;'ljwfdf s'g} km/s kg]{5}g . To;sf] cnfjf, tkfO{n] s'g} 
klg k|Zgsf] pQ/ lbg c:jLsf/ ug{ klg ;Sg' x'G5; / s'g} sf/0f lagfg} o; cGt/jftf{af6 aflxl/g klg ;Sg'x'G5 . ;fy}, 
o; cWoogsf] bf}/fg s'g} klg a]nf cfˆgf] ;xeflutf /f]Sg] tkfO{sf] clwsf/ x'g]5 .

uf]klgotf

tkfO{sf] af/]df / o; cWoogdf tkfO{sf] e"ldsfsf] af/]df o; cWoog eGbf aflx/sf JolQmx?n] hfgsf/L k|fKt gu?g\ 
eGgfsf nflu ;"rgf uf]Ko /fVg xfdL ;s];Dd k|oTg/t\ x'g]5f}+ . tkfO{sf] gfd xfdLn] s'g} klg k|ZgfjnLdf /]s8{ ug]{ 5}gf}+ 
. tkfO{nfO{ Pp6f sf]8–g+a/ lbOg]5, / 8f6f ;+sng kZrft o; sf]8–g+a/n] ;"rgfsf] /]s8{ /fVg xfdLnfO{ ;xof]u k'Ug]5 
. o;}u/L, s'g} klg k|ltj]bg jf l/kf]6{df tkfO{sf] gfd pNn]v ul/g]5}g; / kl5 uP/ ;a}df cfbfg–k|bfg x'g] ;"rgf eg]sf] 
o; cWoogdf efulng] ;a} ;xefuLx?af6 cfPsf] ;du| ;"rgfsf] ;+ufnf] x'g]5; / o;df tkfO{sf] JolQmut klxrfg b]
lvg] 5}g . o; cWoogdf ePsf ;a} kmfOnx? uf]Ko?kn] cnUu} /flvg] 5 / sDKo'6/df klg kf;j8{ /fv]/ ;'/lIft ul/g]5 .   

Ifltk"lt{

tkfO{n] lbPsf] ;dosf] s'g} klg Ifltk'lt{ x'g] 5}g; / s'g} klg lsl;dsf] jf s'g} klg ?kdf ;x'lnot k|bfg ul/g] 5}g .

olb tkfO{sf s]xL k|Zgx? 5g\ eg]M 

o; cWoog–sfo{df ;xefuL ePsf] sf/0fn] ubf{ olb tkfO{nfO{ s'g} :jf:Yo ;DaGwL ;d:of k{of] eg], jf o; cWoogaf/] 
tkfO{sf s]xL lh1fzfx? 5g\ eg], s[kof, ±(&& -!_ %%$$*@@ df ;Dks{ ug{'xf];\M jf MEOR/DFID NHSP# g]
kfnsf] pragya.gartoulla@lstmed.ac.uk Od]n 7]ufgfdf ;Dks{ ug{ ;Sg'x'G5 .  

tkfO{sf clwsf/x?:

o; kmf/fddf x:tfIf/ ub}{df tkfO{n] cfˆgf sfg'gL clwsf/x? TofUg' kb}{g . :jo+–;]jssf] x}l;otdf tkfO{sf s] s] xs-
clwsf/ x'G5g\ eGg] af/] tkfO{sf lh1fzfx? 5g\ eg], jf o; cWoog ;DaGwL s]xL ;/f]sf/x? 5g\ eg] g]kfn :jf:Yo 
cg';+wfg kl/ifbsf] gDa/ ±(&& ! $@@&$^) df ;Dks{ ug{ ;Sg'x'G5 . 

olta]nf ;f]Wg'kg]{ tkfO{sf s]xL k|Zgx? 5g\ ls <                                      5     5}g 

ldltM    

;do lbg' ePsf]df wGoafb Û 
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;xefuL dGh'/L kmf/fd -;xefuLsf] nflu_                    ;xefuL sf]8M 
 

tkfO{n] :jLs[lt hgfpg] x/]s afs;df s[kof lrGx nufpg'xf];\ 

o; cWoog;Fu ;+alGwt of] ;"rgf–kfgf d}n] Wofgk"j{s k9]sf] 5' -jf dnfO{ k9]/ ;'gfOPsf] 5_ / o; ;"rgf–kfgfsf] Ps 
k|lt k|fKt u/L cfkm";Fu /fv]sf] 5'; / olb d}n] o; cWoogdf efu lng rfx]eg], d}n] s] ug{'k5{ eGg] s'/f klg a'em]sL 5'M  

 d}n] o; cWoogsf] p2]Zo, kmfObf / hf]lvdx?af/] /fd|/L a'em]sL 5'; / o; cWoogn] daf6 s] ck]Iff u/]sf] 5, 
;f]af/] klg a'em]sL 5' . 

	o; cWoogdf ;+nUg l6dn] o; cWoogaf/] d]/f k|Zg / lh1fzfx?sf] pQ/ lbPsf] 5 . 

	o; cWoog jf cg';+wfgsf] bf}/fg s'g}klg a]nf d cWoogaf6 aflx/ lg:sg jf 5f8\g ;S5' cyjf s'g} k|Zgsf] 
pQ/ lbg grfx]df sf/0f lbg' gkg]{ s'/f klg a'em]sL 5'; / o;n] ubf{ d}n] k|fKt ug]{ :jf:Yo ;]jfsf] kx'Frdf s'g} 
klg c;/ gkg]{ s'/f klg a'em]sL 5' .

	d]/f] JolQmut klxrfgsf ljj/0fx? lnOg]5}g / ;"rgfdf s]jn cWoog 6f]nLsf] dfq kx'Fr x'g]5 eGg] s'/f klg 
a'em]sL 5' .

	o; cGt/jftf{df efu lng klg dGh'/L hgfpFb5' . 

;xefuLsf] x:tfIf/ / cf}+7f 5fkM============================    

ldltM ======================================

d, cGtjftf{ lng] JolQmn], o; cWoog jf ;j]{If0fdf cg';/0f ul/g] sfo{ljlw Pj+ k|lqmofx?, hf]lvd / kmfObfx?af/] ;xefuLn] 
a'‰g] efiffdf /fd|/L JofVof u/]sf] 5' .  

cGt/jftf{ lng]sf] gfdM ====================================  

cGt/jftf{ lng]sf] x:tfIf/M ================================ 

ldltM =========================

cGtjf{tf{sf] z'? ;doM ============================================ laxfg / ;fFem
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cg';"lr @M!% b]lv !& jif{ pd]/sf ;xefuLx?sf] cleefjsf nflu ;';"lrt -cf:j:t kq_

;"rgf kfgf

;xefuLnfO{ kfgf k9]/ ;'gfpg'xf];\ .

kl/ro

gd:t], d]/f] gfd ================================= xf], / o; cWoogdf ;xefuL x'g d tkfO{ nfO{ cg'/f]w ub{5' . o; 
cWoogdf tkfO{sf] pd]/ !%–!& jif{ ePsf]n] of] cWoog af/] tkfO{nfO{  hfgsf/L lbg ul//x]sf] 5' of] cWoogdf  efulng 
lg0f{o ug{'eGbf cl3, of] cWoog lsg ul/+b} 5 / tkfO{ s]sf nflu o; cWoogdf ;+nUg x'g] eGg] s'/f tkfO{n] a'‰g' h?/L 
x'G5 . To;}n] of] kfgf tkfO{n] ;do lnP/ Wofgk"j{s cWoog ug{'xf]:, jf d}n] of] kfgf k9\bf Wofgk"j{s ;'lglbg'xf];\ . s'g} 
s'/f :ki6 ePg eg] cyjf s]xL yk hfgsf/L cfjZos 5 eg] s[kof ;f]Wg'xf];\ . xfdL tkfO{nfO{ x:tfIf/ u/]sf] Ps k|lt 
-jf x:tfIf/ gu/]sf] Ps k|lt_ tkfO{sf] cfˆgf] /]s8{sf] nflu lbg]5f}+ . 

o; cWoogsf] p2]Zo 

of] cWoog :jf:Yo dGqfnosf] :jf:Yo ;]jf ljefusf] lgs6 ;dGjodf DFID gfds ;+:yfsf] cfly{s ;xof]udf æcg'udg, 
d"Nof+sg tyf sfo{ut–cg';+wfg sfo{qmdÆ -MEOR_ cGtu{t ul/Psf] 5 . o; sfo{qmdn] -MEOR_ tkfO{ PlG6g]6n 
-k|;"lt–k"j{sf]_ :ofxf/ ;]jf, k|;j jf aRrf hGdfpFbf ul/g] cEof;, :tgkfg u/fpg] cEof; tyf kf]i6–g]6n -k|;"lt–
kZrftsf]_ :ofxf/ ;]jfaf/] tkfO{sf] cg'ej hfGg tyf a'‰gsf] nflu of] cWoog u/]sf] 5 . o; ;j]{If0faf6 ;+sng u/]
sf] ;"rgfn] o; sfo{qmdnfO{ cfdf / aRrfsf] :jf:Yo cj:yf af/] hfgsf/L k|fKt ug{ d2t k'{ofpF5 / o;} ;"rgfnfO{ 
k|of]u ub}{ ;'b[9 :jf:Yo ;]jfsf] of]hgf agfpg klg k|of]u ul/g]5 . of] ;j]{If0f k'/f ug{ nueu %) b]lv ^) ldg]6 ;Dd 
nfUg]5 . tkfO{n] lbPsf] ;"rgfnfO{ ljz]if Wofgk"j{s uf]Ko /flvg]5 / g]kfndf dft[–lzz' :jf:Yo ;]jfnfO{ ;'wf/ ug]{ of]
hgf agfpgsf] nflu k|of]udf NofO{g]5 .  

o; cWoogsf] af/]df ;fdfGo hfgsf/L  

o; cWoogdf s"n %%! hgf )–% dlxgfsf aRrf ePs; dlxnfx?sf] cGtjf{tf{ lnOg]5 .

o; cWoogdf tkfO{sf] e"ldsf

olb o; cWoogdf efu lng] lg0f{o ug{'x'G5 eg] o; cWoogsf] p2]Zoaf/] tkfO{n] /fd|/L a'‰g' ePsf] 5, o; cWoogdf 
tkfO{sf] s] e"ldsf 5, ;xefuL x'Fbf s] s] hf]lvd / kmfObfx? 5g\ eGg] af/] /fd|/L a'‰g' ePsf] 5; / tkfO{n] cfˆgf] /
flhv';Ln] o; cWoogdf efu ln+b} x'g'x'G5 eGg] s'/fsf] …lnlvt cg'dltÚ tkfO{af6 dfUg]5f}+ . o; cWoogsf] bf}/fg xfdL 
tkfO{sf] cleefasnfO{ tkfOsf] ;fdflhs kl/j]if tyf kfl/jfl/s ljz]iftfx?, PlG6g]6n -k|;"lt–k"j{sf]_ cEof;, aRrf 
hGdfpFbfsf] cEof;, gjhft lzz' / kf]i6g]6n s]o/ -aRrf hGdfPk5Lsf]_ :ofxf/ ;]jfsf] af/]df ;f]Wg]5f} . o; cGt/
jftf{sf] s'g} klg lx:;fnfO{ 6]k jf lel8of]df /]s8{ ul/g] 5}g . 

;+efAo kmfObfx?M

o; cWoogdf efu ln+b}df tkfO{nfO{ s'g} k|ToIf kmfObf x'Fb}g . t/ o; cWoogaf6 xfl;n x'g] pknAwLn] ubf{ ;/sf/L 
Pj+ lghL :jf:Yo ;+:yfx?sf] ;]jfsf] u'0f:t/df ;'wf/ cfpg] x'gfn] cflv/Ldf tkfO{nfO{ / tkfO{sf] ;d'bfodf a:g] cGo 
dlxnfx?nfO{ g} eljiodf kmfObf k'Ug hfg]5 .  

;+efAo hf]lvdx?M

olb tkfO{nfO{ s'g} s'g} k|Zgsf] pQ/ lbg c;lhnf] jf cK7\of/f] nfU5 eg] s[kof dnfO{ eGg'xf]:, cyjf To:tf k|Zgx?sf] 
pQ/ lbg 7f8} cl:jsf/ ug{ klg ;Sg' x'G5 . tkfO{sf] s]xL ;fdfGo uf]klgotf u'Dg'sf] cnfjf o; cWoogdf efu lnP/ 
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tkfO{nfO{ s'g} klg lsl;dsf] hf]lvd jf gf]S;fgL x'Fb}g . oWolk, of] hf]lvdnfO{ sd ug{ xfdL ;s];Dd w]/} pkfox? 
ckgfpg]5f}+ .  s'g}klg l/kf]6{df tkfO{sf] gfd / JolQmut klxrfgx? pNn]v ul/g] 5}g; / ;a} /]s8{x?nfO{ 5'§} aGb sf]7fdf 
/flvG5; / To;df s]jn cflwsfl/s JolQmsf] dfq kx'r x'g]5 . 

olb tkfO{ o; cWoogdf efu glng] lg0f{o ug{'x'G5 jf o; cWoognfO{ 5f8\g rfxg' x'G5 eg]M

o; cWoog jf ;j]{If0fdf tkfO{sf] ;xeflutf …:j–P]lR5sÚ x'g]5– o;sf] cy{ tkfO{n] ;a} k|Zgx?sf] pQ/ lbg}k5{ eGg] 
5}g . tkfO{n] o; cWoogdf efu ln+bf jf gln+bf tkfO{n] eljiodf k|fKt ug]{ ;]jf ;'ljwfdf s'g} km/s kg]{5}g . To;sf] 
cnfjf, tkfO{n] s'g} klg k|Zgsf] pQ/ lbg c:jLsf/ ug{ klg ;Sg'x'G5; / s'g} sf/0f lagfg} o; cGt/jftf{af6 aflxl/g 
klg ;Sg'x'G5 . ;fy}, o; cWoogsf] bf}/fg s'g} klg a]nf cfˆgf] ;xeflutf /f]Sg] tkfO{nfO{ clwsf/ x'g]5 . tkfO{sf] 
afa'cfdf / x]/rfx ug]{ JolQmn] klg o; cWoogsf] af/]df hfgsf/L kfpg' x'G5 . 

uf]klgotf

tkfO{sf] af/]df / o; cWoogdf tkfO{sf] e"ldsfsf] af/]df o; cWoog eGbf aflx/sf JolQmx?n] hfgsf/L k|fKt gu?g\ 
eGgfsf nflu ;"rgf uf]Ko /fVg xfdL ;s];Dd k|oTg/t\ x'g]5f}+ . tkfO{sf] gfd xfdLn] s'g} klg k|ZgfjnLdf /]s8{ ug]{ 5}gf}+ 
. tkfO{nfO{ Pp6f sf]8–g+a/ lbOg]5, / 8f6f ;+sng kZrft o; sf]8–g+a/n] ;"rgfsf] /]s8{ /fVg xfdLnfO{ ;xof]u k'Ug]5 
. o;}u/L, s'g} klg k|ltj]bg jf l/kf]6{df tkfO{sf] gfd pNn]v ul/g]5}g; / kl5 uP/ ;a}df cfbfg–k|bfg x'g] ;"rgf eg]sf] 
o; cWoogdf efulng] ;a} ;xefuLx?af6 cfPsf] ;du| ;"rgfsf] ;+ufnf] x'g]5; / o;df tkfO{sf] JolQmut klxrfg b]
lvg]5}g . o; cWoogdf ePsf ;a} kmfOnx? uf]Ko?kn] cnUu} /flvg] 5 / sDKo'6/df klg kf;j8{ /fv]/ ;'/lIft ul/g]5 .   

Ifltk"lt{

tkfO{n] lbPsf] ;dosf] s'g} klg Ifltk'lt{ x'g]5}g; / s'g}klg lsl;dsf] jf s'g} klg ?kdf ;x'lnot k|bfg ul/g] 5}g .

olb tkfO{sf s]xL k|Zgx? 5g\ eg]M  

o; cWoog-sfo{df ;xefuL ePsf] sf/0fn] ubf{ olb tkfO{nfO{ s'g} :jf:Yo ;+aGwL ;d:of k{of] eg], jf o; cWoogaf/] 
tkfO{sf s]xL lh1fzfx? 5g\ eg], s[kof, ±(&& -!_ %%$$*@@ df ;Dks{ ug{'xf]:; jf g]kfnsf] nflu MEOR/DFID 
NHSP-3 sfo{qmddf tn lbPsf] Od]n 7]ufgfdf ;Dks{ ug{'xf];\ . 

Od]nM pragya.gartoulla@lstmed.ac.uk 

tkfO{sf clwsf/x?M

o; kmf/fddf x:tfIf/ ub}{df tkfO{n] cfˆgf sfg'gL clwsf/x? TofUg' kb}{g . :jo+-;]jssf] x}l;otdf tkfO{sf s] s] xs-
clwsf/ x'G5g\ eGg] af/] tkfO{sf lh1fzfx? 5g\ eg], jf o; cWoog ;+aGwL s]xL ;/f]sf/x? 5g\ eg] g]kfn :jf:Yo 
cg';Gwfg kl/ifbsf] ±(&& ! $@@&$^) df ;Dks{ ug{ ;Sg'x'G5 . 

olta]nf tkfO{sf s]xL k|Zgx? 5g\ <                                          5     5}g 

ldltM ================== 

;do lbg' ePsf]df wGoafb Û
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!% b]lv !& jif{ pd]/sf ;xefuLx?sf] cleefjsfnflu ;';"lrt -cf:j:t_ kq  

;xefuL sf]8M 
 

tkfO{n] :jLsf/ u/]sf] x/]s sf]7fdf lrGx nufpg'xf];\N

o; cWoog;Fu ;+alGwt of] ;"rgf–kfgf d}n] Wofgk"j{s k9]sf] 5' -jf dnfO{ k9]/ ;'gfPsf] 5_ / o; ;"rgf–kfgfsf] Ps 
k|lt k|fKt u/L cfkm";Fu /fv]sf] 5'; / olb d}n] o; cWoogdf efu lng rfx]eg], d}n] s] ug{'k5{ eGg] s'/f klg a'em]sL 5':  

	d}n] o; cWoogsf] p2]Zo, kmfObf / hf]lvdx?af/] /fd|/L a'em]sL 5'; / o; cWoogn] daf6 jf d]/f] 5f]/L jf a'xf/
Laf6 s] s] ck]Iff u/]sf] 5, ;f]af/] klg a'em]sL 5' . 

	o; cWoogdf ;+nUg l6dn] o; cWoogaf/] d]/f k|Zg / lh1fzfx?sf] pQ/ lbPsf] 5 . 

	o; cWoog Pj+ cg';+wfgsf] bf}/fg s'g}klg a]nf d cWoogaf6 aflx/ lg:sg jf 5f8\g ;S5' cyjf s'g} k|Zgsf] 
pQ/ lbg grfx]df sf/0f lbg' gkg]{ s'/f klg a'em]sL 5'; / o;n] ubf{ d}n] k|fKt ug]{ :jf:Yo ;]jfsf] kx'Frdf s'g} 
klg c;/ gkg]{ s'/f klg a'em]sL 5' .

	d]/f] JolQmut klxrfgsf ljj/0fx? lnOg]5}g / ;"rgfdf s]jn cWoog 6f]nLsf] dfq kx'Fr x'g]5 eGg] s'/f klg a'em]
sf 5' .

	o; cGt/jftf{df x'g] 5nkmnaf/] dGh'/ 5 .

;xefuLsf] cflejfjs x:tfIf/ / cf}+7f 5fkM========================   

ldltM ===========================

d, cGtjftf{ lng] JolQmn], o; cWoog jf ;j]{If0fdf cg';/0f ul/g] sfo{ljlw Pj+ k|lqmofx?, hf]lvd / kmfObfx?af/] ;xefuLn] 
a'‰g] efiffdf /fd|/L JofVof u/]sf] 5' .  

cGt/jftf{ lng]sf] gfdM ==========================  

cGt/jftf{ lng]sf] x:tfIf/M ====================

ldltM ===========================================

cGtjf{tf{sf] z'? ;doM ============================================ laxfg / ;fFem
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cg';"lr #M 3/w'/L ;j]{If0f–k|ZgfjnL
;j]{If0fM dft[ tyf lzz' :jf:Yo ;]jf

kl/ro ;+s]tM 

/fHo/k|fGtM ===================================================================================

lhNnfM ======================================================================================

gu/kflnsf / ufFpkflnsfM ==================================================================

:jf:Yo s]G› -:jf:Yo rf}sL, k|fylds :jf:Yo rf}sL_M====================================

j8f g+=M ======================================================

dlxnf ;fd'bflos :jf:Yo :jo+;]ljsfsf] gfdM ===========================================

pQ/bftfsf] gfdM ==========================================================================  

n6 Sjfln6L c:o'/]G; :ofdlKnª g+= -LQAS )!–!(_==================================

 

 

       

pQ/bftf e]6 ug{' cl3 e|d0f u/]sf] 3/w'/Lsf] qmd tflnsf

x/]s 3/w'/L e|d0fdf s] s] eof] ;f] s'/f l6kf]6 ub}{, sf]7fdf of] lrGx æXÆ nufpFb} hfg'xf];\

cj:yf e|d0f ul/Psf] 3/w'/L qmd};Fu ! b]lv !)
o; klQmsf] 

s"n

 ! @ # $ % ^ & * ( !)

k+lQm !M )–% dlxgfsf aRrf ePsf] cfdf    

k+lQm @M  3/ k'u]sf] !% ldg]6 ;Dd kv{bf klg cGt/jftf{ 
lbg] cfdf ge]l6Psf] 

   

k+lQm #M 3/df sf]xL gePsf], 3/ vfnL ePsf] jf 3/df 
tfnf nufPsf] ====

   

k+lQm $M o; 3/df pko'Qm pQ/bftf sf]xL klg a:b}gg\ ====    

k+lQm %M pQ/ lbg c:jLsf/ u/]sf] ====

cj:yf !! !@ !# !$ !% !^ !& !* !( @)
o; k+lQmsf] 

s"n

k+lQm !M )–% dlxgfsf aRrf ePsf] cfdf    

k+lQm @M  3/ k'u]sf] !% ldg]6 ;Dd kv{bf klg cGt/jftf{ lbg] 
cfdf ge]l6Psf] 

   

k+lQm #M 3/df sf]xL gePsf], 3/ vfnL ePsf] jf 3/df 
tfnf nufPsf] ====

   

k+lQm $M o; 3/df pko'Qm pQ/bftf sf]xL klg a:b}gg\ =====   

k+lQm %M pQ/ lbg c:jLsf/ u/]sf] =====

cj:yf @! @@ @# @% @% @^ @& @* @( #)
o; k+lQmsf] 

s"n

k+lQm !M )–% dlxgfsf aRrf ePsf] cfdf    

k+lQm @M  3/ k'u]sf] !% ldg]6 ;Dd kv{bf klg cGt/jftf{ 
lbg] cfdf ge]l6Psf] 

   

k+lQm #M 3/df sf]xL gePsf], 3/ vfnL ePsf] jf 3/df 
tfnf nufPsf] ====
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k+lQm $M o; 3/df pko'Qm pQ/bftf sf]xL klg a:b}gg\ ====    

k+lQm %M pQ/ lbg c:jLsf/ u/]sf] ====================

cj:yf #! #@ ## #$ #% #^ #& #* #( $)
o; k+lQmsf] 

s"n

k+lQm !M ) – % dlxgfsf aRrf ePsf] cfdf    

k+lQm @M  3/ k'u]sf] !% ldg]6 ;Dd kv{bf klg cGt/jftf{ 
lbg] cfdf ge]l6Psf] 

   

k+lQm #M 3/df sf]xL gePsf], 3/ vfnL ePsf] jf 3/df 
tfnf nufPsf] ====

   

k+lQm $M o; 3/df pko'Qm pQ/bftf sf]xL klg a:b}gg\ ====    

k+lQm %M pQ/ lbg c:jLsf/ u/]sf] ==================

n6 Sjfln6L c:o'/]G; :ofDklnª -LQAS_ 3/w'/L ;j]{If0f 

) – % dlxgfsf] aRrf ePsf cfdfx?sf] nflu k|ZgfjnL 

klxrfg sf]8 -sfof{no k|of]hgsf] 
nflu dfq_ 

klxrfg v'nfpg] k|ZgfjnL

8f6f–;+snsn] ;'k/lehg ug]{ If]q g+=M===================================================

n6 Sjfln6L c:o'/]G; :ofdlKnª g+= -LQAS )!–!(_M =============================

pQ/bftfsf] gfdM=========================================================================

cGt/jftf{ lng] JolQmsf] gfdM==========================================================

cGt/jftf{ ldltM=======================================================================

                                 lbg    ÷  dlxgf   ÷    jif{

                                     

;'kl/j]Ifssf] gfdM====================================================================

r]s ug]{ ;'kl/a]Ifssf] b:tvtM====================================



Improving Accuracy of HMIS District Coverage Estimates using Annealing Technique in Nepal 63

v08 – !M ;fdflhs Pj+ kfl/jfl/s ;+Vof ljj/0f

;a} eGbf klxnf, d tkfO{nfO{ tkfO{sf] cfˆgf] JolQmut ljj/0f tyf tkfO{sf] 3/sf] ;/-;DkQLx? af/] s]xL k|Zgx? ;f]Wg 
rfxfG5' .

! o; 3/df k|fo a:g] u/]sf slt hgf 
;b:ox? 5g\ < 

o; 3/df a:g] ;b:ox?sf] ;+Vof: hfg'xf];\

@ of] 3/ tkfO{sf] cfˆgf] a'afsf] xf] jf 
>Ldfgsf] xf] < 

a'afsf] xf] ==============!

>Ldfgsf] xf] ============@

cGo s;}sf] ============ =**

                  -pNn]v ug{'xf];\_

# tkfO{ s'g wd{ dfGg' x'G5 < lxGb' ====================!

a'4 wd{ =============== @

O:nfd jf d'l:nd==========#

lqml:rog -O;fO{_===========$

s'g} wd{ dflGbg===============%

cGo =========================**

                 -pNn]v ug{'xf];\_             

$  tkfO{ s'g hftsf] x'g'x'G5<

=====================================

-pQ/bftfn] eg] cg';f/ s} hft /]
s8{ ug{'xf];\_

blnt========= =!

l;dfGts[t hghftL======== =@

lk5l8Psf] u}/–blnt t/fO{sf hftx? dWo]sf] Ps ;d"x 
================= =#

wfld{s cNk;+Vos ju{============= =$

;fk]If?kn] x'g]vfg] hghftL ju{ ====== =%

dflyNnf] hftsf] ;d"x======== =^  

% tkfO{sf] 3/ s:tf] lsl;dsf] 5 < 
-sRrL jf kSsL_

-cjnf]sg u/]/ /]s8{ /fVg'xf];\_

km';n] ag]sf] sRrf 3/ ============ =!

cfwf sRrL cfwf kSsL====== =@

k'/} kSsL ======= =#
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^ tkfO{sf] kl/jf/sf ;b:ox?sf] nflu 
lkpg] kfgLsf] d'Vo ;|f]t s] xf] <

wf/fsf] kfgL -3/leq} 5 / 3/sf] cfFugdf 5  / 3/sf] 
sDkfpG8 leq}  5 !

wf/fsf] kfgL -;fj{hlgs wf/fsf]_ @

xft] kDk 3/ leq} 5 / xft] kDk cfFugdf 5 / 3/sf] 
sDkfpG8df 5 #

;fj{hlgs xft] kDk / 6\o'a j]n  / af]l/ªsf] kfgL $

;'/lIft tl/sfn] vg]sf] Ogf/ %

c;'/lIft tl/sfn] vg]sf] Ogf/ ^

jiff{sf] kfgL &

;txsf] kfgL -gbL / afFw / tfn / kf]v/L / d'n / gx/ 
/ l;+rfO{ *

lkmN6/ u/]sf] kfgL / ;'lWbs/0f u/]sf] kfgL -hls{gdf e/]
sf] jf af]6ndf e/]sf] (

cGo============= **

               -pNn]v ug{'xf];\_

& s:tf] lsl;dsf] rkL{ tkfO{sf kl/
jf/sf ;b:ox?n] k|of]u ug{'  x'G5 <

ˆn; ePsf] cfˆg} JolQmut rkL{ !
ˆn;\ ePsf] t/ ;femf rkL{ @

cfˆg} vfN8] rkL{ #
;femf vfN8] rkL{ $

;fj{hlgs jf ;fd'bflos rkL{ %
rkL{sf] ;'ljwf 5}g / v'nf 7fFpdf lb;f ul/G5 ^

cGo======**
            -pNn]v ug{'xf];\_                          
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ca d tkfO{nfO{ s]xL JolQmut k|Zgx? ug]{5', h:t} tkfO{sf] pd]/, lzIff, /f]huf/L jf Joj;fo cflb . To:t} tkfO{sf] >Ldfg / s]6fs]6Lx?sf] 
af/]df klg s]xL k|Zgx? ug]{5' .

* tkfO{ slt jif{sf] x'g'eof] < k'/f ePsf] pd]/ 
-jif{df_

(  tkfO{sf] pRrtd of]Uotf s] xf]  c;fIf/ 5'  ============!

cf}krfl/s lzIff xfl;n u/]sf] 5}g========@ 

cf}krfl/s lzIff xfl;n u/]sL 5'=============@#

olb ! 
/ @ xf] 
eg], k|= 
g+ !! df 
hfg'xf];\

!) hDdf slt jif{sf] lzIff xfl;n ug{' 
eof] <

  

!! ca d tkfO{n] cfˆgf] hLjgdf 
sltj6f aRrf hGdfpg' eof], tL dWo] 
sltj6f 5f]/f lyP, sltj6f 5f]/L lyP, 
sltj6f 5f]/f–5f]/Lsf] ljjxf e};s]
sf] 5, pgLx? stf a:5g\ / tL dWo] 
slthgf hLljt} 5g\ eGg] k|Zgx? ;f]
Wg] 5' < 

s"n aRrfx?sf] ;+Vof ===================== 

s"n 5f]/fsf] ;+Vof =======================   

s"n 5f]/Lsf] ;+Vof =======================   

tkfO{n] slt k6s h'DNofxf aRrfx? hGdfpg' eof] 

tkfO{n] slt k6s ltDNofxf aRrfx? hGdfpg' eof] <

!@ cfˆgf] hLjgdf tkfO{ slt k6s 
ue{jtL x'g'eof] < s[kof lt ue{x? sf] 
kl/0ffd s] s] eof], ltgsf] ljj/0fx? 
lbg'xf]; .

s"n ue{sf] ;+Vof 

hLljt hGd]sf aRrfx?sf] ue{sf] ;+Vof 

d[t hGd]sf aRrfsf] ;+Vof 

:jtx: jf cfkm} ePsf] ue{ktg jf ld;Sofl/h ue{sf] 
;+Vof 

rfx]/ u/fPsf] ue{ktgsf] ;+Vof 
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v08 – @ PlG6g]6n s]o/ -aRrf hGdfpg'–k"j{sf] :ofxf/_

ca d tkfO{nfO{ tkfO{sf] clGtd aRrf hGdfpFg' eGbf cl3 ul/Psf :ofxf/ tyf cGo ;]jfx?sf] af/]df s]xL 
k|Zgx? ;f]Wg u}/x]sf] 5' .

!# tkfO{sf] ;a}eGbf ;fgf] jf sfG5f] 5f]/f jf 5f]/
Lsf] gfd s] xf] <  

=====================================
-oxfF aRrfsf] gfd n]Vg'xf];\_

!$ of] aRrf -gfd====== ====== ====== ======  _ 
5f]/f jf 5f]/L xf] < 

5f]/f ================== =!
5f]/L====================== =@

!% -gfd====== ====== ====== ====== _ sf] hGd ldlt 
slxn] xf] <
-aRrfsf] pd]/ lbg u/]/ /]s8{ ug]{ / hGd ldlt 
klg n]Vg]]_

hGd ldlt
    lbg      dlxgf         ;fn

          
aRrf slt lbgsf] eof]< 

!^ tkfO{sf] of] aRrf -gfd ======_ ue{df x'Fbf s] 
tkfO{n] aRrf hGdfpg' cl3 ul/g] hfFrx? u/
fpFg' ePsf] lyof] < 

lyof] ====== ====== ====== ====== ====== !

lyPg ====== ====== ====== ====== ======@

!& aRrf hGdfpFg' cl3sf] -PlG6g]6n_ hfFr ;]jf 
klxnf] k6s ln+bf tkfO{ slt dlxgfsf] ue{jtL 
x'g' x'GYof] <  

ue{ slt dlxgfsf] lyof]

;Demgf 5}g ====== ====== ====== ((

!* tkfO{ clGtd k6s ue{jtL x'Fbf hDdf sltk6s 
PlG6g]6n ;]jf slt k6s kfpg' eof] <

slt k6s====== ======= =========== 

;Demgf 5}g  ====== ====== ====== ======((
!( tkfO{ clGtd k6s ue{jtL x'Fbf PlG6g]6n ;]jf 

jf ;'Ts]/L-k"j{sf] ;]jf oL dlxgfdf kfpg' eof] 
ls kfpg' ePg < 

$ dlxgfdf
kfP ! 

 kfOg  @

^ dlxgfdf
kfP ! 

kfOg  @

* dlxgfdf
kfP ! 

kfOg  @

( dlxgfdf
kfP ! 

kfOg  @

@) k|;'lt-k"j{sf] hfr ;]jf tkfO{n] sxfF jf s'g 
:jf:Yo s]G›af6 k|fKt ug{' eof] <

c~rn c:ktfn jf ;f] eGbf dflysf] 
c:ktfnaf6 !

lhNnf :t/sf] c:ktfnaf6 @
k|fylds :jf:Yo ;]jf s]Gb #

:jf:Yo rf}sL $
k|fylds :jf:Yo s]G› jf cfp6l/r s]G› %

aly{ª ;]G6/ ^
zx/L :jf:Yo s]G› &

d]l8sn sn]h *
lghL c:ktfn jf lSnlgs (

u}/ ;/sf/L ;+:yf -g]kfn kl/jf/ lgof]hg ;+3, 
d]/L :6f]K;\ !)

cGo ====== ====== ====== ====== **
                 -pNn]v ug{'xf]:_                      
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@! hfFrsf] k|sf/  k|fKt u/]sf] hfFr 
;]jf

slt k6s 
k|fKt u/]sf] 
-tn ;+Vof 
hgfpg]_

clGtd 6«fOd]:6/df 
slt k6s 

s= /Qmrfk hfFr u/]sf] xf] <  
  xf] !
  xf]Og  @

sltk6s slt 
k6s

v= k]6sf] hfFr u/]sf] xf] <
 xf] !
  xf]Og  @

sltk6s slt 
k6s

u= z/L/sf] jhg lnPsf] xf] < 
 xf] !
  xf]Og  @

sltk6s slt 
k6s

3= z/L/sf] prfO{ gfk]sf] xf] <
 xf] !
  xf]Og  @

sltk6s slt 
k6s

ª=  /ut hfFr u/]sf] xf] <
 xf] !
  xf]Og  @

sltk6s slt 
k6s

r= lk;fk hfFr u/]sf] xf] <
 xf] !
  xf]Og  @

sltk6s slt 
k6s

5= :tgsf] hfFr u/]sf] xf] <
 xf] !
  xf]Og  @

sltk6s slt 
k6s

h= ;f]gf]u|fkmL jf cN6«f;fp08 hfFr u/]sf] xf] <
 xf] !
  xf]Og  @

sltk6s slt 
k6s

@@ tkfO{sf] ue{df =========== =========== -aRrfsf] 
gfd_ x'Fbf tkfO{n] cfO/g rSsL -IFA_ k|fKt ug{' 
eof] <  

-cfO/g rSsLsf] kftf / vf]n]sf] cfO/g 
rSsLx? b]vfpFb} k|Zg ;f]Wg'xf];\_ 

xf] ========= ========= ========= !
xf]Og ========= ========= =========@

olb xf]Og 
eg] k|Zg 
@* df 
hfg'xf];\  

@# hDdf sltj6f cfO/g rSsL k|fKt ug{' eof]< rSsLsf] ;+Vof  
yfxf 5}g / ;Demgf 5}g =========== ((

@$ s] tkfO{n] oL cfO{/g rSsLx? xfn}sf] ue{ /xFbf 
s'g} a]nf ;]jg ug{' eof] jf vfg' ePsf] xf] <

xf] ========= ========= ========= =========!
xf]Og ========= ========= ========= =========@

olb xf]Og 
eg] k|Zg 
@& df 
hfg'xf];\

@% tkfO{sf] ========= ========= ========= -aRrfsf] 
gfd_ ue{df /x]sf] s'g dlxgf b]lv tkfO{n] 
cfO/g rSsL vfg ;'? ug{'eof] <

ue{sf] dlxgf 

;Demgf 5}g ========== ((

@^ tkfO{nfO{ lbOPsf] rSsLx? dWo] tkfO{ cfkm" 
ue{jtL x'Fbf hDdf sltj6f rSsL vfg'  

eof] < -lgb]{zg: s[kof vf]tNg'xf];\_

rSsLx?sf] ;+Vof 
;Demgf 5}g =========((
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 v08 – #M ;a} eGbf ;fgf] aRrfsf] hGd–ljj/0f / hGd]sf] gjhft lzz'sf] t'?Gt} ul/Psf :ofxf/–;]jfsf 
cEof;x?

ca d tkfO{sf] ;a}eGbf ;fgf] -sfG5f]_ aRrf hGd]sf] a]nf tkfO{n] aRrf hGdfpFbf u/]sf cEof; tyf aRrf hGd]kl5 
;f] gjhft lzz'nfO{ t'?Gt} s] s:tf :ofxf/ ;]jfx? k|bfg ug{' eof], ;f] af/] k|Zgx? ;f]Wg]5' .  

@& tkfO{n] cfˆgf] aRrfnfO{ 
-gfd=============_ sxfF jf s'g :jf:Yo 
;+:yfdf hGdfpFg' eof] <

c~rn c:ktfn jf ;f] eGbf dflysf] c:ktfndf !
lhNnf :t/sf] c:ktfndf @
k|fylds :jf:Yo ;]jf s]G› #

:jf:Yo rf}sL $
    k|fylds :jf:Yo s]G› jf cfp6l/r s]G› %

aly{ª ;]G6/ ^
zx/L :jf:Yo s]G› &

d]l8sn sn]h *                                                  
lghL c:ktfn jf lSnlgs (

u}/ ;/sf/L ;+:yf -g]kfn kl/jf/ lgof]hg ;+3, d]/L 
:6f]K;\_ !)

3/df !!
cGo eP, ====== !@

      -pNn]v ug{'xf];\_                                                            

olb 3/df xf] 
eg], k|= $) 
df hfg'xf];\

@* :jf:Yo ;]jf s]G›sf] gfd / k'/f 7]ufgf 
n]Vg'xf];\ .

:jf:Yo ;]jf s]G›sf] gfdM===================
ufFpkflnsf / gu/kflnsfM=================
lhNnfM======================================

@( tkfO{n] s'g tl/sfn] aRrf hGdfpFg' 
eof] <

;fdfGo ?kn] aRrf hGdfPsf] -gd{n 8]lne/L_ !
ck/]zg u/]/ aRrf lgsfn]sf] @

:rf:YosdL{sf] ;xof]u -Eofsd jf kmf]/;]K;n]_ #
cGo eP, pNn]v ug{'xf];\ ========$

yfxf 5}g ((

olb g+ @ jf 
ck/]zg u/]/ 
aRrf lgsfn]
sf] xf] eg], 
k|Zg #) df 
hfg'xf];\

#) ck/]zg ug{'kg]{ s'/f tkfO{n] s;/L yfxf 
kfpg' eof] <

Od/h]G;L cj:yf cfO{k/]sf] / :jf:Yo sfo{stf{n] 
;Nnfx lbPsf] !

cfˆg}–lg0f{o xf] / klxn] g} lg0f{o ul/Psf] lyof] @
cGo eP, pNn]v ug{'xf];\ ================#

yfxf 5}g ((
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3/df cyjf :jf:Yo ;+:yfdf aRrf hGdfPsf]M
aRrf hGdfpFbf k|fKt u/]sf ;]jfx?af/] a'‰g tof/ kfl/Psf ljlzi6 k|Zgx?

#! aRrf hGdfpg] a]nf k|;j–sIfdf 
tkfO{nfO{ s;n] ;xof]u u{of] <

8fS6/n] xf]  ! 

cgdL / g;{n] xf]Og  @

:jf:Yo ;xfos / ;xfos :jf:Yo 
sfo{stf{n]

xf]  ! 

dlxnf ;fd'bflos :jf:Yo :jo+;]
ljsfn] 

xf]Og  @

kl/jf/sf ;b:ox?n] / ;fyLx?n] xf]  ! 

s;}n] klg ;xof]u gu/]sf] xf]Og  @

cGo eP, pNn]v ug{'xf]: xf]  ! 

yfxf 5}g xf]Og  @

xf]  ! 

xf]Og  @

xf]  ! 

xf]Og  @

=============

(((

#@ aRrf hGdgf;fy tkfO{n] aRrfnfO{ -gfd 
===============_ slt ;do kl5 :tgkfg 
u/fpg' eof] < 

-olb ! 306f eGbf sd ;do :tgkfg u/
fPsf] xf] eg] …00Ú n]Vg'xf];\_

-olb @$ 306f eGbf sd :tgkfg u/
fPsf] xf] eg], 306fdf /]s8{ /fVg'xf];, / 
olb ;f] eGbf a9L xf] eg] lbgdf /]s8{ /
fVg'xf];\_

306f===========

lbg===========

slxNo} klg :tgkfg u/fO{g ……((

olb 
slxNo} 
:tgkfg 
gu/

fPsf] xf] 
eg], k|Zg 
#* df 
hfg'xf];\

## tkfO{n] lzz' hGdfPkl5 :tgkfg u/fpg' 
eGbf cl3 tkfO{sf] aRrfnfO{ klxnf] 
k6s s;}n] s]xL vfg] s'/f lbP < -h:t}, 
dx, kfgL, lrof, u'0f, ufOe};Lsf] b'w, 3'§L 
cflb_

lbP============== !

 lbPgg\ ========= @

 ;Demgf 5}g=========== ((

#$ s] aRrfsf] jhg lng] sfd eof] <

-lgb}{zgM olb 5 eg] pQ/bftfnfO{ 
dft[lzz' ;'/Iff sf8{ -MCP_ jf vf]k 
sf8{ lnP/ cfpg eGg'xf];\_

eof] ============== !

ePg ================@

;Demgf 5}g ================ ((

olb ePg 
eg] k|Zg 
$% df 
hfg'xf];
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#% Tof] a]nf aRrfsf] jhg slt lyof] <  

-lgb]{zg: /]s8{ dfUg'xf]:, / olb sf8{ 
pknAw 5 eg] To;nfO{ x]g{'xf];\ . olb 
sf8{ 5}g eg], pQ/bftfn] h] eGg' x'G5 
ToxL /]s8{ ug{'xf];\_

sf8{af6 ;"rgf /]s8{ ul/Psf] ========!

;Dem]/ /]s8{ ul/Psf] ======@

aRrfsf] jhg -u|fddf_
;Demgf 5}g =============((

#^ aRrf hGd]sf] slt 306f kl5 gfeL dnd 
-Snf]x]S;L8fOg_ nufOof] <

! 306f eGbf cl3 !

! b]lv @ 306f leq @

# 306f kl5 #

yfxf 5}g (((
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v08 $M kf]i6–g]6n s]o/ -aRrf hGd] kl5sf] ;]jf_

ca d  tkfO{sf] ;a}eGbf ;fgf] aRrf -gfd ======================_ hGd]sf] a]nf tkfO{n] aRrf hGdfP kZrft tkfO{n] 
k|fKt ug{' ePsf] kf]i6-g]6n ;]jfx?sf s]xL kIfx?af/] k|Zgx? ;f]Wg rfxfG5' . 

#& aRrf hGdfPsf] @$ 306f leq s] 
tkfO{n] kf]i6–g]6n kfpg' eof] <

kfP+  !

kfOg  @

#*

of] kf]i6–g]6n ;]jf sltk6s k|fKt ug{' 
eof] <

@$ 3G6f leq
kfP+  !  

kfOg @

t];|f] lbg leq
kfP+  ! 

kfOg @ 

;ftf}+ lbg leq
kfP+  ! 

kfOg @ 

kf]i6–g]6n ;]jf gkfPsf]  

#(

kf]i6–g]6n ;]jf sxfFaf6 k|fKt ug{' eof] <

c~rn c:kftfn jf ;f] eGbf dflysf] c:ktfn !

lhNnf :t/sf] c:ktfn @

k|fyld :jf:Yo ;]jf s]G› #

aly{ª ;]G6/ ePsf] k|fylds :jf:Yo rf}+sL $

zx/L :jf:Yo s]G› %

d]l8sn sn]h ^

lghL c:ktfn jf lghL lSnlgs &

u}/ ;/sf/L ;+:yf -kl/jf/ lgof]hg ;+3, d]/L :6f]K:_*

3/df (

cGo eP v'nfpg] 

=============== !)

$)

To; avt tkfO{sf] :jf:Yo hfFr s;n] 
u{of] <

8fS6/ !

g;{ / ld8jfOkm @

:jf:Yo ;xfos / ;xfos :jf:Yo sfo{stf{ #

dlxnf ;fd'bflos :jf:Yo :jo+;]ljsf $

cGo eP, v'nfpg'xf];\ ===========%
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$!

kf]i6–g]6n r]s–ck ubf{ s] s:tf k|sf/
sf ;]jfx? k|fKt ug{'eof] <

:jf:Yo hfFr
xf] !

xf]Og @ 

k]6sf] hfFr
xf] !

xf]Og @

P/V hfFr
xf] !

xf]Og @

:tgsf] hfFr
xf]

xf]Og @

/Qmrfksf] hfFr
xf] !

xf]Og @ 

lzz'sf] hfFr
xf] !

xf]Og @

cGo eP, pNn]v ug]{
xf] !

xf]Og @ 

cGt/jftf{ ;lsPsf] ;do /]s8{ ug{'xf];\ ================================ laxfg / lbp;f]

____________________________________________________________________________________

tkfO{sf] ;xeflutfsf] nflu w]/} w]/} wGoafb Û tkfO{n] xfdLnfO{ lbg' ePsf] ;"rgf / ;do xfdL pRr k|z+;f ub{5f}+ . 
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