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Key Features

* Harmonized health data sources in Latin America for research and action are limited. The SALURBAL (Salud Urbana en America Latina/
Urban Health in Latin America) health survey data resource was created as part of an integrated, comprehensive resource to
characterize and study the drivers of urban health in middle-income countries in Latin America. This resource is the largest in scope and
size in cities in Latin America. It includes harmonized health survey data from 40 surveys from 11 countries. Survey years ranged from
2000 to 2021, the range of surveys per country is one to six, with seven out of the 11 countries having more than one survey. The total
number of adults included in the resource is 721 099 (with sociodemographic data) and 542 336 with select health-related outcomes.
For children (aged 0-17), the samples are 209 379 and 134 833, respectively.

Data available for adults include individual-level demographic and socioeconomic characteristics, alcohol/tobacco use, anthropometry,
diet, physical activity, diabetes, hypertension, mental health and self-reported health for adults. For children, data include household-
level demographic and socioeconomic characteristics and individual-level anthropometry.

City-level, model-based prevalence estimates for selected health risk factors are available as part of this resource.

This data resource can be linked to built, natural and social environment data for select geographies [cities, subcity units (e.g. counties)
and neighbourhoods).
Researchers interested in the SALURBAL project data should visit: [https://data.lacurbanhealth.org].
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Data resource basics

Focused on one of the most highly urbanized regions of the
world, Latin America, the SALURBAL (Salud Urban en America
Latina/Urban Health in Latin America) Project was launched in
2017 to build a novel and unique multi-national, multi-level,
multi-dimensional data infrastructure to allow the investigation
of questions about how urban environments and policies affect
health, health equity and environmental sustainability and to
serve as a platform for research and action in the region.'*

A detailed description of the SALURBAL project is available
elsewhere."* Briefly, the SALURBAL includes data from all ur-
ban agglomerations (‘cities’, total 371) with 100 000 residents
or more in 2010 in 11 Latin American countries (Argentina,
Brazil, Chile, Colombia, Costa Rica, El Salvador, Guatemala,
Mexico, Nicaragua, Panama, and Peru). Of the 371 cities, 240
had health survey data available (Supplementary Figure S1,
available as Supplementary data at IJE online). SALURBAL
pooled and harmonized surveys and linked individual-level
data to social, built and natural environment data for specific
geographies, including countries, cities, sub-cities and
‘neighbourhoods’. SALURBAL defined cities as agglomera-
tions of administrative units (i.e. municipios, comunas etc.)
that encompass a city’s built-up area as defined using visual in-
spection of satellite images.” These administrative units are re-
ferred to as sub-city units. ‘Neighbourhoods’ were defined as
the smallest unit for which census data were available, similar
to US census tracts (i.e. radio censal, sector censitario, zona
censal, area geoestadistica basica, barrio etc.).

The SALURBAL health survey component includes harmo-
nized data from 40 national surveys from 11 countries, in-
cluding 13 surveys (from seven countries) with data for
children, with survey years ranging from 2000 to 2021.
Another component included in this resource is model-based
city-level prevalence estimates of selected health risk factors.

Data collected
Numbers of surveys, cities and participants

The SALURBAL health survey component compiled, linked
and harmonized data from 40 national surveys from 11 coun-
tries (Table 1; Supplementary Table S1 and Figure S2, avail-
able as Supplementary data at IJE online), including 13
surveys (from seven countries) with data for children. The
majority of the data corresponds to surveys conducted be-
tween 2010 and 2021. The range of surveys per country is
one to six, allowing for trend analyses (i.e. changes over time
using repeat cross-sectional data) (see Data Resource Use sec-
tion below). The total number of adults included in the re-
source is 721 099 (with sociodemographic data) and 542 336
with selected health-related outcomes. For children (aged 0-
17), the samples are 209 379 and 134 833, respectively. A to-
tal of 240 unique SALURBAL-defined cities having at least
one survey respondent is represented in the resource. The cri-
teria for inclusion of surveys in the harmonized survey re-
source are shown in Supplementary Figure S3 (available as
Supplementary data at IJE online) and described below.

Data resource production

In this section we first describe the harmonization process
and then the production of model-based prevalence
estimates.

The SALURBAL Health Survey data harmonization efforts
were led by the SALURBAL Data and Methods Core with
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leadership at Drexel University and members from country
teams. For the creation of this resource, SALURBAL followed
four guiding principles: (i) use existing national health survey
data administered by agencies within each country; (ii) re-
strict to surveys with geographical information that could be
linked to SALURBAL sub-city level, publicly or through re-
quest to the agency implementing the survey; (iii) prioritize
surveys with information on non-communicable health
behaviours and risk factors; (iv) use of harmonization
approaches that are rigorous but flexible to accommodate
differences across surveys, described in more detail below.**

Survey identification and confirmation of initial screening of
eligibility criteria

SALURBAL country teams identified national health surveys
within each country and confirmed whether they met the in-
clusion criteria related to geographical linkage potential and
focus (Supplementary Figure S3, available as Supplementary
data at IJE online).

Survey data acquisition

Survey data were gathered from national bureaus of statistics
or other relevant government ministries or agencies responsi-
ble for the survey use. Data were gathered either by directly
downloading from the agencies’ public websites when avail-
able or by making formal requests to the agency.

Linkage to SALURBAL geographies

Once the data were gathered, we reviewed the data to ensure
that geographical identifiers were available to link to the
SALURBAL-defined sub-city or neighbourhood level. Only
surveys that contained the necessary geographical linkages
were further reviewed.

Survey content review

Next, the survey forms and metadata were reviewed to deter-
mine if they contained information for at least one pre-
selected non-communicable disease risk factors (anthropome-
try, diabetes, hypertension, tobacco use, alcohol use, diet,
physical activity) and key sociodemographic information
(age, sex or gender and educational attainment).

Harmonization approach

First, we identified and collated the survey questions and re-
sponse options by domain (Supplementary Figure S4 and
Supplementary Table S2, available as Supplementary data at
IJE online). We determined all skip patterns in the questions
and respondent universe for each relevant question. For some
questions, only a subset of respondents was included, such as a
specified age range or sex/gender, or a randomly selected sub-
set of the survey respondents. Because the surveys were admin-
istered in Spanish or Portuguese, the next step was translating
into English as a common language. This was accomplished
via project members who were fluent in both languages. Once
the questions available were compiled by domain, we reviewed
recommended definitions used by others such as the Centers
for Disease Control and Prevention (CDC) or the World
Health Organization (WHO).

As part of harmonization, we addressed the following three
major challenges:

i) discrepancy in sets of questions, scales and question-
naires used for retrieving information about similar
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Table 1 Summary of health surveys included in Salud Urbana en America Latina/Urban Health in Latin America (SALURBAL) data resource, by country
name (alphabetical order) and survey year. For detailed characteristics, please see Supplementary Table S1 (available as Supplementary data at

IJE online)
Country Survey name Survey year Child data Nin Age (years)
SALURBAL cities
Argentina  Encuesta Nacional de Factores de 2005 No 25753 >18
Riesgo, ENFR (National Risk
Factors Survey)
Argentina  Encuesta Nacional de Factores de 2009 No 16218 >18
Riesgo, ENFR (National Risk
Factors Survey)
Argentina  Encuesta Nacional de Factores de 2013 No 21451 >18
Riesgo, ENFR (National Risk
Factors Survey)
Brasil Pesquisa Nacional de Satide, PNS 2013 No 29 353 in L2s; >18
(National Health Survey) 40703 in L1ADs
Brasil Pesquisa Nacional de Satide, PNS 2019 No 33515in L2s; >18
(National Health Survey) 46 767 in L1ADs
Chile Encuesta Nacional de Salud, ENS 2003 No 2032 >17
(National Health Survey)
Chile Encuesta Nacional de Salud, ENS 2010 No 3140 >15
(National Health Survey)
Chile Encuesta Nacional de Salud, ENS 2016-17 No 3805 >15
(National Health Survey)
Chile Encuesta Longitudinal de Primera 2017-18 Yes 6723 1-12
Infancia (ELPI) (Longitudinal
Survey of Early Childhood)
Colombia  Encuesta Nacional de Salud, ENS 2007 No 43182 18-64
(National Health Survey)
Colombia  Encuesta Nacional de la Situation 2005 Yes 42 336 adults 0-64
Nutricional en Colombia, (18-69);
ENSIN (National Nutritional 23 794 children
Situation in Colombia) (<18)
Colombia  Encuesta Nacional de la Situation 2010 Yes 55 863 adults 0-64
Nutricional en Colombia, (18-69);
ENSIN (National Nutritional 30 278 children
Situation in Colombia) (<18)
Colombia  Encuesta Nacional de la Situation 2015 Yes 36 593 adults 0-64
Nutricional en Colombia, (18-69);
ENSIN (National Nutritional 17 104 children
Situation in Colombia) (<18)
Costa Rica  Encuesta Multinacional de 2005 No 1427 >20
Diabetes mellitus y Factores de
Riesgo, CAMDI (Multinational
Survey of Diabetes Mellitus &
Risk Factors, Central American
Diabetes Initiative)
Guatemala  Encuesta Multinacional de 2002-03 No 1397 >20
Diabetes mellitus y Factores de
Riesgo, CAMDI (Multinational
Survey of Diabetes Mellitus &
Risk Factors, Central American
Diabetes Initiative)
Guatemala Demographic and Health 2014-15 Yes 2730 adult females Females 18-49;
Survey (DHS) (18-49); 983 children <5
children (<35)
Nicaragua  Encuesta Multinacional de 2003 No 1397 >20
Diabetes mellitus y Factores de
Riesgo, CAMDI (Multinational
Survey of Diabetes Mellitus &
Risk Factors, Central American
Diabetes Initiative)
Mexico Encuesta National de Salud, 2000 Yes 29 733 adults (>18); Adults >18;
ENSA (National 23 966 children <5
Health Survey) children (<35)
Mexico Encuesta Nacional de Salud y 2006 Yes 31 532 adults (>18); All ages
Nutricion, ENSANUT 19 431 chil-
(National Survey for Health dren (<18)

and Nutrition)

(continued)
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Table 1 (continued)
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Country Survey name Survey year Child data Nin Age (years)
SALURBAL cities

Mexico Encuesta Nacional de Salud y 2012 Yes 26 335 adults (>18); All ages
Nutricion, ENSANUT 25014 chil-
(National Survey for Health dren (<18)
and Nutrition)

Mexico Encuesta Nacional de Salud y 2016 Yes 14 618 adults (>18); All ages
Nutricion, ENSANUT 3274 chil-
(National Survey for Health dren (<18)
and Nutrition)

Mexico Encuesta Nacional de Salud y 2018 Yes 27 118 adults (>18); All ages
Nutricion, ENSANUT 7538 chil-
(National Survey for Health dren (<18)
and Nutrition)

Panama Encuesta Nacional de Salud y 2007 No 11 394 >18 years
Calidad de Vida ENSCAVI
(National Survey of Health and
Quality of Life)

Peru Encuesta Nacional de Demografia 2016 Yes 11929 adults (>18); Adults >15 years;
y Salud, ENDES (National 8547 children (<3) children <35 years
Survey of Demographics
and Health)

El Salvador Encuesta Multinacional de 2004 No 1872 >20
Diabetes mellitus y Factores de
Riesgo, CAMDI (Multinational
Survey of Diabetes Mellitus &
Risk Factors, Central American
Diabetes Initiative)

El Salvador Encuesta Nacional de Salud 2008 Yes 4297 adult females Females 18-49 years;
Familiar, FESAL (National (18-49); 1290 children <35 years
Family Health Survey) children (<)

El Salvador Encuesta Nacional de 2014-15 No 1546 >20

Enfermedades Cronicas no
transmisibles en Poblacion
Adulta de El Salvador ENECA
(National Survey of
Noncommunicable Chronic
Diseases in the Adult
Population of El Salvador)

CAMDI, Encuesta Multinacional de Diabetes mellitus y Factores de Riesgo (Multinational Survey of Diabetes Mellitus & Risk Factors, Central American
Diabetes Initiative); DHS, Demographic and Health Survey, ELPI, Encuesta Longitudinal de Primera Infancia (Longitudinal Survey of Early Childhood);
ENDES, Encuesta Nacional de Demografia y Salud (National Survey of Demographics and Health); ENECA, Encuesta Nacional de Enfermedades Cronicas
no transmisibles en Poblacion Adulta de El Salvador (National Survey of Noncommunicable Chronic Diseases in the Adult Population of El Salvador);
ENFR, Encuesta Nacional de Factores de Riesgo (National Risk Factors Survey); ENS, Encuesta Nacional de Salud (National Health Survey); ENSA,
Encuesta National de Salud (National Health Survey); ENSANUT, Encuesta Nacional de Salud y Nutricion (National Survey for Health and Nutrition);
ENSCAVI, Encuesta Nacional de Salud y Calidad de Vida (National Survey of Health and Quality of Life); ENSIN, Encuesta Nacional de la Situation
Nutricional en Colombia (National Nutritional Situation in Colombia); FESAL, Encuesta Nacional de Salud Familiar (National Family Health Survey);
L1AD, Level 1 administrative cities; L2, Level 2 administrative subcities; PNS, Pesquisa Nacional de Satide (National Health Survey); SALURBAL, (Salud

Urbana en America Latina/Urban Health in Latin America).

health behaviours or health outcomes, e.g. diabetes, hy-
pertension, physical activity, diet, alcohol intake;

ii) lack of consistency in response categories or measure-
ment units used. eg self-rated health;

iii) differences in respondent universe for selected health
outcomes, e.g. gestational diabetes, use of medications
for hypertension/diabetes, doctor/physician diagnosis
of depression.

To address these challenges, we used a flexible approach
focused on creating different versions of variables based
on scenarios. Surveys with questions that were asked in a
similar manner in terms of response patterns and wording
of the questions were grouped together as a scenario.
For example, when harmonizing diabetes, some surveys
asked, ‘Have you ever been diagnosed with diabetes or high
blood sugar by a doctor?” with response options of ‘yes’ and

3 5

no’, followed by an additional question (‘was this

diagnosis during pregnancy?’) to women who responded ‘yes’
to the initial diabetes question. Other surveys asked the same
leading question but included three response options of
‘ves’, ‘no’ and ‘yes, but only during pregnancy’, with no
further questions. These were categorized into two different
scenarios. Once the questions were grouped into scenarios,
we developed three different approaches to harmonization,
which we refer to as harmonization types. Type 1 occurred
when surveys had questions that were asked in the same
way with only slight differences in wording, such that
there was only one scenario and it was possible to create a
single harmonized version of the measure. Examples of this
harmonization type are sex and depressive symptoms scales.
Type 2 occurred when the survey questions were asked in
different ways in terms of wording, response options and
response patterns availablye such that there were multiple
question scenarios but it was still possible to identify one
harmonized version of the measure. Examples of this
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harmonization type are marital status and educational attain-
ment. Type 3 occurred when multiple versions of the measure
were created because we could not harmonize to a common
definition, due to differences in the question wording.
Examples of this harmonization type are hypertension and
binge drinking.

All proposed harmonization was reviewed by country
teams and working groups with expertise in the domain, and
all harmonization procedures are detailed in written proto-
cols that accompany the datasets (see section below).

After applying the harmonization protocol to the datasets,
we reviewed descriptive statistics of initial harmonized
variables. If any deviations from expected results (i.e. known
patterns) were observed, we reviewed all programming
and corrected errors. If deviations remained, we reviewed the
harmonization protocol and modifications were made
as needed.

Model-based prevalence estimates

Whereas most of the surveys included in SALURBAL were
based on complex, multi-stage probability designs to select
nationally representative samples of the population of the
country and provide nationally representative estimates, these
data cannot be used directly to draw inferences about preva-
lence of diseases or exposures in other geographical units, for
example SALURBAL cities. To address that issue and be able
to provide city-specific prevalence estimates, SALURBAL
employed a model-based prevalence estimates approach.
Briefly, sex- and city-specific smoothed estimates were

Obesity

AR @ BR cL

co é CR ¢ GT

derived by combining information from the sample in the city
itself with information from other cities in the same country,
using a mixed model with city-specific random effects.
Smoothed estimates provide more stable estimates for the
smaller cities. The approach also allows standardizing the
estimates to other populations (e.g. the SALURBAL popula-
tion’s age and sex distribution). This approach is similar to
Quick et al.> 2020, and details are found in the supplemen-
tary file.

Figure 1 displays the prevalence estimates of adult obesity
for SALURBAL cities and countries. Additional measures for
prevalence of overweight, diabetes, hypertension, poor/fair
self-rated health status and current smoking are shown in
Supplementary Figures S5-S9 (available as Supplementary
data at IJE online). In Supplementary Figure S10 (available
as Supplementary data at IJE online) we used Mexico’s five
waves of surveys as an example of the availability and poten-
tial use of prevalence estimates over time. For this example,
we selected cities that were sampled in each of the waves of
Encuesta Nacional de Salud y Nutricion (ENSANUT; a total
of 46 cities) and provide sex-stratified, city- and country-level
obesity prevalence estimates.

Variables included in the datasets and
documentation production

To accompany all the SALURBAL survey-related datasets, 21
domain-specific harmonization protocols were prepared..
These protocols provide information about the domain, har-
monized variable definitions, recommendations, summary of

MX @ NI PE sv

Females

60%

40% A

20% A

0%

Males

Prevalence

60% o

40% A
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Figure 1 Estimated prevalence of adult (20 years and older) obesity for SALURBAL cities and countries, by sex. AR, Argentina; BR, Brazil; CL, Chile; CO,
Colombia; CR, Costa Rica; GT, Guatemala; MX, Mexico; NI, Nicaragua; PE, Peru; SV, El Salvador
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the survey questions used in harmonization, availability
across surveys, variables constructions, limitations and refer-
ences. Appendices of the documents include country-specific
questions in both English and the original language, response
categories and coding instructions by country. Table 2 sum-
marizes the survey domains and overall availability across
surveys. Supplementary Tables S2 and S3 (available as
Supplementary data at IJE online) show the list of variables
harmonized to date. Documentation related to model-based
prevalence estimates includes information about the different
model-based estimates, their recommended use and interpre-
tation and the methods.

Linkages to other data

Due to the retrospective nature of data collected from second-
ary sources, not all SALURBAL health survey data can be
linked to all SALURBAL geographical levels (city, sub-city
and neighbourhood). A summary of the linkage of survey
respondents to the different SALURBAL geographical levels
is shown in Table 3 and demonstrates heterogeneity in the
geolinkage. For example, in the case of Brazil, geolinkage to
subcities (municipalidades) was only available for the capital
of each of the 27 states, leading to the availability of only 27
cities for the entire country. The linkage of survey partici-
pants to ‘neighbourhoods’, the smallest SALURBAL geo-
graphical unit, was possible in 11 (39%) of the surveys
(four countries).

A summary of the characteristics of the SALURBAL cities
with at least one person or child survey respondent (and thus
included as part of the resource) is shown in Supplementary
Table S4 (available as Supplementary data at IJE online).
Comparedwith the entire universe of SALURBAL cities, cities
with survey participants included in the resource are larger
and more densely populated, and have higher socioeconomic
status (SES level) (proxied by percentage of population aged
25 and older with at least primary education and percentage
of households with sewage network).
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Data resource use

In general, SALURBAL health survey data analyses leverage
the pooled sample of cities and countries and their linked
SALURBAL geographical datasets to answer specific research
questions (while accounting for the multi-level nature of
data). In some circumstances, country-specific SALURBAL
health survey data have been used to answer research ques-
tions that rely on linkage to country-specific datasets (e.g.
Mexico’s Retail Food Environment dataset).

The types of research questions related to urban health
that can be investigated with this resource include: (i) be-
tween-city differences (e.g. how much does individual-level
health vary across cities, what urban features are related to
this variability); (ii) within-city differences (e.g. what sub-city
or neighbourhood level attributes on levels are related to
health outcomes and risk factors); (iii) urban social inequal-
ities in risk factors or health outcomes and city factors associ-
ated with larger or smaller inequalities (e.g. effect
modification by city characteristics); and (iv) changes over
time (e.g. are changes over time in city or sub-city characteris-
tics related to changes in individual-level health outcomes or
inequalities).

To date, the data resource has been used extensively. A list
of all the publications can be found in the SALURBAL Portal:
[https://data.lacurbanhealth.org]. Examples of completed
studies include: association of education level with diabetes
prevalence in Latin American cities and its modification by
city characteristics®; associations of urban environment fea-
tures with hypertension,” diabetes and obesity,® depressive
symptoms’; associations between social environment with
self-rated health,'® non-communicable diseases;'"'? associa-
tions of city-level women’s empowerment and income in-
equality with excess weight'?; longitudinal changes in the
retail food environment in Mexico and their association with
diabetes'* and hypertension'’; and racial disparities in self-
rated health across Brazilian cities and segregation.'®

Table 2 Summary of harmonized survey domains and main analytical variables available in Salud Urbana en America Latina/Urban Health in Latin America
(SALURBAL). For detailed characteristics of main analytical variables, please see Supplementary Table S2 (available as Supplementary data at /JE online)

Domain Number of main % of surveys with all the % of surveys with at least one
analytical variables® analytical variables harmonized variable in
‘complete harmonization’ the domain

Adults
Demographics 6 64% 100%
Socioeconomic status 13 67% 92%
Education 2 100% 100%
Alcohol intake 6 33% 81%
Tobacco use 8 26% 92%
Anthropometry 6 54% 96%
Diet 9 50% 69%
Physical activity 14 34% 62%
Diabetes 3 73% 81%
Hypertension 7 64% 81%
Depressive symptoms 23 12% 50%
Self-reported health status 3 22% 62%
Health care 4 41% 46%
Pregnancy 2 46% 62%
Violence 3 13% 19%

Children
Demographics 5 68% 100%
Socioeconomic status 16 85% 100%
Anthropometry 8 99% 100%

? Only main analytical variables are included in the creation of this table, see Supplementary Table S2 (available as Supplementary data at IJE online) for

the list.
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Strengths and weaknesses

The SALURBAL health survey data resource represents a
novel and unique resource that allows the characterization
and study of important within- and between-city differences
as well as inequities in self-reported health and health risks
factors across a large set of cities in different countries in
Latin America. A major strength of the SALURBAL data
resource is the integrated, multi-level structure that allows for
flexibility in spatial and temporal scales depending on the
research question and data available, and the possibility of
different analytical approaches (e.g. ecological analyses,
small-area analyses, multi-level analyses). The sample
includes a very large, highly diverse population with respect
to age, socioeconomic background and health status, living in
highly diverse contexts, including social and economic fac-
tors, built and natural environments and other environmental
exposures. Other strengths of the SALURBAL health survey
data resource include its potential for expansion to include
other health outcomes and additional linkages and extension
to other time periods. SALURBAL represents a model for
cross-country collaboration and data sharing that promotes
transdisciplinary work.

Limitations of the data include: (i) the lack of recent health
survey data in some countries (e.g. Central America); (ii) the
challenges of retrospective data harmonization, as described in
the data production section, which forced us to be focused and
intentional but limited the domains we could handle; (iii) hetero-
geneity in the availability and quality of the data across

countries, with many important health risk factors not being
universally assessed in the health surveys of the region (e.g. men-
tal health-related outcomes, violence, health care access and use)
and with limited coverage across urban areas (e.g. Brazil); (iv)
the almost exclusive reliance on self- reported outcomes (with
the exception of height and weight and blood pressure in some
countries and some subsamples); (v) the surveys were not
designed to be representative of the SALURBAL cities and sur-
vey design features and weights cannot be used; although we
have developed approaches to derive city-level prevalences, these
are imperfect and only approximations; (vi) by design, survey
respondents represent people living in households.

Beyond the resource itself, our experience with the creation
of this data resource adds to the literature around data pool-
ing and harmonization efforts.'”~** We summarize our top
10 recommendations in handling and harmonizing health
survey data in Box 1.

Data resource access

Following country-specific reviews and necessary approvals
and to facilitate and expedite data harmonization and shar-
ing, all survey datasets have been archived by the Drexel
Data and Methods Core. Metadata describing the harmo-
nized measures available in the SALURBAL study are found
on the SALURBAL Data Portal [https://data.lacurbanhealth.
org]. Access to SALURBAL datasets is granted to investiga-
tors with manuscript proposals approved by SALURBAL.

Box 1 10 Good practices and recommendations in harmonizing health survey data

w

are comparable).

options and universe across countries.

1) unit conversion;
iii) collapsing categories.

replication in the future, with special attention to:

and versions;

nization in harmonization protocols.

tion and coding as response to these challenges.

ommendations as data are used.

1) Identify sources of data representative of large populations (usually national surveys or surveillance systems) that as-
sure the data are as representative and inclusive as possible across countries/cities and over time.

2) Use of harmonization approaches that are rigorous but flexible to accommodate differences across surveys.

Identify and collate survey questions and response options by selected domains under study.

4) Compare wording of questions across surveys with special attention to skipping patterns in the questions asked on the
survey, to understand whether questions across surveys share the same respondent universe (and therefore

5) Compare and contrast quality of questions and questionnaires with surveys conducted by other institutions, such as
the Centers for Disease Control and Prevention or the World Health Organization, for standard variable definitions
as well as harmonization approaches proposed by other projects.

6) Propose harmonized variable definitions and response categories, with attention to differences in wording response

7) Apply harmonization processes that can balance specificity of the information retrieved versus the number of coun-
tries/unit of analysis that can be included in the selected data. Some proposed strategies to consider in this process are:

i) creation of multiple versions due to country differences that do not allow a single harmonized variable;

8) Create harmonization protocols that document the decisions made and their justification, to assure the possibility of

i) the systematization and standardization of variable names across different years and versions of surveys;
ii) the maintenance of consistency in the coding of answers and creation of answer categories across different years

iii) inclusion of detailed descriptions and verbatim transcription of the original questionnaires used for the harmo-

9) Create log documents that track the different iterations made during the harmonization process, with special focus on
the description of survey limitations or errors found, and the changes made over the course of the process: harmoniza-

10) Create opportunities and mechanism to review and improve harmonization and to develop and modify analysis rec-
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Limited SALURBAL datasets, without personal identifiers
such as addresses, and other restricted-use data will be re-
leased for use in accordance with country-specific or other
agreements. Some aggregated indicators are available pub-
licly on the SALURBAL Data Portal. Queries about using the
data can be sent to [salurbal.data@drexel.edu]. The resource
will be maintained at least through 2028 under SALURBAL-
Climate grant funded by the Wellcome Trust.

Ethics approval

The SALURBAL study protocol was approved by the Drexel
University Institutional Review Board (IRB) with ID
#1612005035 and by appropriate site-specific IRBs. Data use
agreements are made with country agencies specific to each
survey, given what data can be shared or made public and un-
der what conditions.

Data availability

See ‘Data Resource Access’ above.

Supplementary data

Supplementary data are available at IJE online.
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SALURBAL see [https://drexel.edu/lac/salurbal/overview].
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