
 

A Definition of Variables 

Child Characteristics 

Gender Gender is classified as binary and effect-coded as female=1 and Male=-1. 

Child is multiple Child was reported to be of multiple birth. Most of the children of multiple 

births in the data are twins. 

Child’s age The child’s age variable is in months, and is constructed by decoding the date-of-birth 

CMC provided in the NDHS data. When a child is referred is in n months, the child has completed 

is its nth month of life e.g. a child who is one week old is yet to complete its 1st month of life, 

hence 0-month-old. 

Birth order Birth order is defined as the child’s birth position among all the children ever born to 

their mother, as provided within the NDHS data.  

Size-at-birth This is computed based on the mother ’s report of the child’s weight at birth. This 

is used in place of the measured weight at birth in the health card, given that the latter is only 

available for very small proportion of children within the sample. 

Birth Interval This is computed using the preceding interval between births and converted to 

years. Given that first-born children have no elder siblings, the time from their mother’s marriage 

to their birth (variable v221 in the DHS dataset). 

Skilled birth attendant This is collected for all the births in the past 5 years and calculated based 

on the mother’s self-report of where she delivered and which health personnel attended to her 

during delivery. Having a skilled birth attendant is defined as whether the child’s birth was assisted 

by a doctor, a nurse or a midwife. This variable is a proxy for prenatal health inputs. The mother’s 

recall of the child’s size at birth was used, given that very few children had health cards that 

reported their weight at birth. Significant correlations have been found between this report and the 

actual weight at birth. See McGovern (2016) for details. 
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Vaccination This is computed as a binary variable if the child is reported to have received any of 

the nine recommended vaccinations: 1) BCG, 2) DPT1, 3) DPT2, 4) DPT3, 5) Polio0, 6) Polio1, 

7) Polio2, 8) Polio3, and 9) Measles.  

Maternal Characteristics 

Age-at-birth (years) A continuous variable measured in years and is defined as the age of the 

mother at the time of the child’s birth. It has a mean of 27.7 years and a median age of 27 years at 

the time of the child’s birth.  

Marital Status The women are asked about their marital status at the time of the interview. Most 

of the women are in a union, that is, they are married or cohabiting.  

Education This is defined on a continuous scale based on the mother’s report of her years of 

education of her spouse/partner. It ranges from 0 (no formal education) to 19 years of education. 

Prenatal Visits This variable is derived from the mother’s self-report on the total number of 

prenatal visits during the pregnancy collected for the most recent birth in the past 5 years. It is 0 

if the mother never attended a prenatal visit.  

Polygynous The is defined on whether the mother reports whether she is the only wife of her 

spouse/partner, or he has other wives: =0 if the mother is the only wife (monogamous), and =1 if 

the mother has other wives (polygynous). 

Work This is based on the mother’s self-report on which sector they work in. This is converted 

into four groups: =1 if the mother works as an agricultural laborer, farmer, or in the unskilled 

manual, household or domestic sectors, =2 if the mother works in the clerical, sales, services or 

skilled manual sectors, =3 if the mother works in professional/technical positions and =4 if the 

mother is not working or works in an unclassified position. 

Decision-maker This is defined based on the mother’s self-report on whether she is part of the 

decision-making process of her household, that is final say on a number of items: 1) her own health 

care, 2) making large household purchases, 3) visits to family or relatives, and 4) deciding what 

to do with the money husband earns. 
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Access to media This is defined based on the report of whether the mother has access to a television, 

radio or newspaper, where she can get information. 

Child mortality This is calculated by counting the number of children the mother has lost among 

her total fertility: =0 if she has lost none or one of her children and =1 if she has lost 2 or more 

children.  

Paternal Characteristics 

Age(years) This is defined on a categorical scale based on the mother’s report of her spouse/partner’s 

age. It ranges from 23 to 96+ years, with a mean of 39.8 and a median of 39 years. The older age of 

the fathers signifies large spousal gaps and high rates of polygynous marriages. 

Education (years) This is defined on a continuous scale based on the mother’s report of the years of 

education of her spouse/partner. It ranges from 0 (no formal education) to 21 years of education. 

The mean and median years of education is 6.4 and 6 years, respectively. 

Work This is based on the mother’s self-report on which sector her spouse/partner works in. This 

is converted into three groups: =1 if the spouse/partner works as an agricultural laborer, farmer, or 

in the unskilled manual, household or domestic sectors, =2 if the spouse/partner works in the 

clerical, sales, services or skilled manual sectors, =3 if the spouse/partner works in 

professional/technical positions and =4 if the spouse/partner is not working or works in an 

unclassified position. 

Household Characteristics 

Head has a bank account This is defined based on the household head’s report of having a bank 

account: =0 if the head does not have a bank account, =1 if the head has a bank account.  

Wealth Index The NDHS wealth index is computed on a continuous-scale through the principal 

component analysis (PCA), taking into account the household’s ownership of a diverse set of easy-

to-measure assets. Components include consumer durables (e.g., radio and bicycles), housing 

quality (e.g., construction materials), access to facilities (e.g., electricity, water and sanitation 

facilities), and some country-specific attributes. We control for economic status via a wealth index, 

measured as the household’s quintile value on an index of wealth generated by DHS analysts 
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applying weights to observed household assets using principal components analysis. It is 

converted into quintiles: =1 if the household is poorest, =2 if the household is poor, =3 if the 

household is average, =4 if the household is rich, and =5 if the household is the richest. In the 

analysis, I reclassify them into poor, average (middle-income) or rich. 

Religion This is one of the two variables that captures the cultural practices of the household. The 

households are grouped into three categories before being effect-coded: =1 if the household is 

Muslim, =2 if the household is Christian, and =3 if the household practices other religion. After 

this, it is effect-coded with Muslim=-1 as the reference group. 

Ethnicity This is second variable to capture the cultural practices. The households are grouped 

into four categories before being effect-coded: =1 if the household is Hausa/Fulani, =2 if the 

household is Ibo, =3 if the household is Yoruba, and =4 if the household is of the minority 

ethnicities in Nigeria. After this, it is effect-coded with Hausa/Fulani=-1 as the reference group. 

Community Characteristics 

Place of residence This is defined based on the division of the communities within the data into 

rural vs urban areas. It is effect-coded: =1 if the household lives in the urban area and =-1 if the 

household lives in the rural area (reference). 

Distance to Registration center This variable is defined as a three-group categorical variable: =1 

if the household lives less than 5kms from the nearest registration center; =2 if the household lives 

within 5 and <10kms from the nearest registration center; and =3 if the household lives 10kms or 

more from the nearest registration center. 

Distance to road This variable is defined also as a three-group categorical variable: =1 if the 

household lives less than 5kms from the nearest major road; =2 if the household lives within 5 and 

<10kms from the nearest major road; and =3 if the household lives 10kms or more from the nearest 

major road. 

Altitude This is to control for the remoteness of the household’s cluster. It is converted to a three-

group categorical variable: =1 if the household’s community is less than 316 meters above sea level 
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(low), =2 if the household’s community is between 316 and 443 meters above sea level (middle), 

and =3 if the household’s community is 443 or more meters above sea level (high).  

Mean female education This is the mean education of all the mothers in the community. It ranges 

from 0 (no formal education) to 17.8 years. The mean and median years of mother’s education in the 

community is 4.7 and 3.8 years of education, respectively. 

Mean male education This is the mean education of all the fathers in the community. It ranges 

from 0 (no formal education) to 18.2 years. The mean and median years of father’s education in 

the community is 6.4 and 6.7 years of education, respectively. 

% of poor HHs This is the proportion of poor households in the community. It ranges from 0 to 1 

with a mean of 0.47 and a median of 0.44. 

Child mortality This is defined as the community average of children mortality based on the 

fertility of the mothers in the sample.  

Region This represents the six geopolitical regions in Nigeria. There are three in the North (North 

Central, North East and North West) and there are three in the South (South East, South South and 

South West) 

C Merging the Community-level Information with the NDHS data 

The NDHS also provides GPS coordinates of the centroids of households interviewed in the survey 

and defines them as clusters. These clusters also known as primary sampling units (PSU) are 

administratively defined areas and are relevant when the defined hypothesis involving policies and 

are proxies for "communities". The PSU are small and designed to be relatively homogeneous 

units with respect to the socioeconomic and demographic characteristics and the living conditions 

of the households, and consist of a part, one or more enumeration areas (EAs) within the country. 

They are defined at the smallest geographic units for which census data are available in Nigeria, 

they consist of a minimum of 50 households (NPC and ICF International (2014)). In this study, 

they are referred to as communities. 

In order to ensure that the exact location of the households remain confidential, the GPS 

latitude/longitude coordinates provided in the spatial dataset have noise added to them using a 
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random offset methodology which displaces them within a specified range of their actual location. 

For urban clusters, they are displaced within 0-2-kilometer range. For rural households, 99 percent 

are displaced within a 0-5-kilometer range and the remainder, 0-10 kilometers of positional error. 

Despite this displacement, the clusters remain within the original surveyed area. For the details on 

this, see https://dhsprogram.com/What-We-Do/GPS-Data-Collection.cfm. 

Using the community-level GPS coordinates provided by the NDHS, this study mapped each 

location to the nearest registration center and road using Stata’s geonear command. In all, there 

are 3171 communities (886 (2008), 896 (2013), and 1389 (2018)) mapped to 3641 registration 

centers and 4708 roads. The geonear program introduced by Kit Baum identifies nearest neighbors 

using geodetic distances (see https://bit.ly/2H7wNzj for details). The minimum distance between 

the nearest registration center and the nearest road was 0.1 and 0.3 kilometers, respectively. The 

maximum distance between the nearest registration center and the nearest road was 48.3 and 557.0, 

respectively. The mean and median distance to the nearest registration center were 7.6 and 5.5 

kilometers, respectively. Additionally, the mean and median distance to the nearest road were 

150.0 and 114.7 kilometers, respectively. 
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