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Questionnaire development
in ELSA-Brasil: challenges of a
multidimensional instrument

ABSTRACT

This article describes the development of the Brazilian Longitudinal Study for
Adult Health (ELSA-Brasil) questionnaire. We first address the selection of
topics whose contents have to cover the knowledge available on the complex
causal network of outcomes and allow comparability with similar studies. Then
we deal with the “translation and adaptation of measurement instruments”
including neighborhood environment rating scales, depression and anxiety
disorder rating scale and a food frequency questionnaire and discuss criteria
that guided “theme block sequencing”. And finally we focus on the practical
importance of “pretesting and pilot studies”. The ELSA may provide an original
contribution regarding factors that cause or aggravate the outcomes of interest
in the Brazilian population, as well as protective factors.

DESCRIPTORS: Questionnaires. Data Collection. Socioeconomic
Factors. Life Style. Food Habits. Risk Factors. Multicenter Studies as
Topic, methods. Cohort Studies.
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INTRODUCTION

Good quality questionnaires are prerequisite to validity of
study results.’ Information from general objective ques-
tions (e.g., smoke/do not smoke) or questions on abstract
concepts (e.g., job stress), collected using rating scales,
can only be captured using a questionnaire as compared
with assessments or measurements. A questionnaire
can provide information on, for example, psychosocial
aspects of childhood and adolescence or the respondent’s
perceived health. Understanding causal mechanisms of
health outcomes as complex and comprehensive and
determinants that are not closely related to the outcome of
interest (e.g., parental education) have gained momentum
in the investigation of chronic diseases.

The questionnaire is a key component of the Brazilian
Longitudinal Study for Adult Health (ELSA-Brasil).
The relationships of its contents and results of assess-
ments and measurements can substantially contribute
to understanding factors that may cause, aggravate
or protect against cardiovascular diseases and type 2
diabetes in the Brazilian context. Potential variability
of results between the six ELSA investigation centers
in different Brazilian regions may improve the original
contribution of the study. Bearing in mind distinctive
characteristics of the Brazilian scenario, we opted to
focus on social determinants of health. Capturing the
potential impact of some factors (e.g., socioeconomic
status), social and racial inequalities and health-related
living conditions on outcomes of interest over the
course of life may make the difference between what
is already known and what the ELSA findings can add
to scientific knowledge.!

In the following sections we describe the work of
the ELSA Exposures Committee (EEC) advising
and collaborating with the ELSA Research Steering
Committee (ERSC) in developing the questionnaire.
The development of questionnaires for different study
designs has common steps such as selection of topics
and pilot testing. But a longitudinal design requires a
different approach from baseline. Interview duration is
a common concern in all designs, but it is particularly
important when subject participation and retention over
many years are vital to validity of results. In the ELSA,
some topics were considered less relevant and were left
out to be included in the second round of data collection
(wave 2) from 2012. The content of the questionnaire
for wave 2 was determined based on criteria for cove-
ring the same topics included in the questionnaire for
wave 1: significant changes in frequency and intensity
of exposure (e.g., 30% of subjects moved after wave
1 of the study with an impact on the assessment of
living conditions) and required exposure status update.
In other circumstances, a topic was reassessed with a
different instrument (e.g., job stress). All these issues
have to be examined to determine the inclusion of new

topics that were not investigated in wave 1. Therefore,
there should be a balance between concerns of subject
retention, affected by the length of wave 2, and inves-
tigation of all relevant exposures.

DATA COLLECTION STRATEGY

One of the first decisions of the ERSC was to conduct
data collection through interviews and a self-adminis-
tered questionnaire. Both approaches have been applied
in a preliminary study with a sample of 144 subjects
(24 in each ELSA study site). Comparisons were made
between answers to key questions (e.g., smoking and
income), surveys with participants were conducted,
and interviewers’ comments were examined. Based on
these findings, we opted to use in the study face-to-face
interviews.

SELECTION OF TOPICS

Selection of topics is usually a major challenge in
questionnaire development. Many times some questions
included in questionnaires are never analyzed, wasting
time, and human (e.g., interviewer training, interview
work) and financial resources.

For selecting topics to be investigated we took into
consideration the knowledge available on the events of
interest, comparability with similar studies, the complex
network of causal study outcomes and interview
duration. Information from a wide variety of sources
was assessed to ensure that interrelationships between
different dimensions associated to these outcomes,
mediating factors, effect modifiers, and potential
confounders would be investigated.

The work involved face-to-face workshops, EEC tele-
conferences, consultations with experts, and reference
to questionnaires and manuals of major international
epidemiological .*%%

After selecting a number of topics and instruments
(Table 1) the ERSC developed a “Quality Control
Form” (Table 2) to systematize information regarding
each potential subject to be included in the ELSA ques-
tionnaire for assisting them with decision making. This
information consisted of rationale, main characteristics,
quality of measuring instruments, and key references on
the topic. These forms listed all topics assessed — either
they were included or not in the study questionnaire —
and were key to the questionnaire development. This
inventory is a valuable lesson learned to be shared with
other researchers.

Some topics were included by consensus of the EEC
and ERSC as they were classic subjects of the epide-
miology of cardiovascular diseases and diabetes (e.g.,
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Table 1. Topics included in the Longitudinal Study for Adult Health questionnaire.

Sociodemographic
characteristics*®

Past medical history?

Occupational
history*®

Family history?

Reproductive
history®

Access to health
care”

Psychosocial
factors*®

History of body
weight and image®

Food consumption®
Smoking?

Alcohol
consumption®
Physical activity®

Medication use®

Cognitive function®

Mental health?

Age, gender, skin color/race/ethnicity

Migration history, place of residence, length of living in this area
Educational and occupational history (respondent and spouse)
Family income and asset ownership

Housing conditions and household composition (current and past)
Family life and spouse/partner characteristics

Head of household

Religion (current and past)

Parental education and occupation

Living conditions during childhood

Self-rated health, past medical history of cardiovascular diseases, diabetes, kidney disease, cancer
and other chronic diseases; medical procedures of interest

Angina®, intermittent claudication and heart failure questionnaire

Headache questionnaire

Job stress

Job characteristics (level of autonomy, budget management, authority)
Retirement

Family-work imbalance

Family history of specific conditions such as cardiovascular diseases, diabetes and sudden death

Menarche, menstrual cycles and menopause
Contraceptive use

Reproductive history

Hormone therapy

Infertility

Access to screening programs, health insurance and utilization of health services

Environment/neighborhood characteristics (leisure, sports, food shopping)
Social network

Experience of discrimination

Social capital

Vital events

Self-assessment of social status

Birth weight and weight at age 20
Body image (current and desired)

Food frequency questionnaire

Former and current smoking, lifetime tobacco use, attempts to quit smoking with drug therapy, use
of tobacco products with lower nicotine content, passive smoking

Type of alcoholic beverages; alcohol use frequency; pattern of alcohol consumption

Current physical activity including occupational, home, leisure-time activities and sports

Use of prescription and non-prescription medication, vitamins, dietary supplements, and other
drugs used in the past month
Patients were asked to bring to the study visit all medications and prescription drugs they are on

Three tests for assessing immediate and delayed memory of the Consortium to Establish a Registry
for Alzheimer’s disease validated for the Brazilian population.

Trail test to assess executive cognitive function related to attention, concentration and psychomotor
speed.

Verbal fluency tests: animals and words beginning with the letter F

Clinical Interview Schedule-Revised 16 validated for Brazilian Portuguese including all 14 sections:
somatic symptoms, fatigue, concentration, depression, irritability, sleep, concerns with physical
symptoms, depressive thoughts, worry, anxiety, phobia, panic, compulsions and obsessions

* Stage 1: Workplace interview
b Stage 2: Interview + assessments at ELSA study site
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Table 2. Quality control form on the topic job stress.

Description / Rationale

The purpose of the inclusion job stress scale(s) in the ELSA questionnaire is to explore the associations of this
construct with main study outcomes (cardiovascular diseases and diabetes). There are virtually no studies on job
stress conducted in Brazil. Two scales have been used in other countries to assess job stress. The oldest one, proposed
by Robert Karasek in the 1970s, is based on the demand-control model. In 1982, Johannes Siegrist proposed a new
instrument based on two other concepts: effort and reward. The dimensions evaluated in each scale are different, but
both were used in the Whitehall Study (Levi et al, 2000).

Cross-cultural adaptations for both scales are available in Brazil, and it was suggested to include both at baseline.
There is evidence showing that both scales should be concomitantly administered because they assess different
dimensions of job stress and may help better understanding potential associations with health outcomes (Kivimaki
et al, 2006; Chandola et al, 2005; Calnan et al, 2004; Ostry et al, 2003; Kivimaki et al, 2002, Peter et al, 2002) and
cardiovascular events.

Association between job stress and ELSA outcomes

A recent meta-analysis on the association between job stress and coronary heart disease showed considerable
heterogeneity of effects across studies, and a scarcity of studies with an adequate sample of women. This meta-
analysis included both measurement scales and found a 50% higher risk of coronary heart disease among workers
classified as having job stress (Kivimaki et al, 2006).

Similarly, there were no consistent results regarding the association with hypertension. The results of most studies
suggest a positive association with systolic and/or diastolic blood pressure among men but not among women. (Ohlin
et al 2007; Belkic et al, 2000 and Brisson, 2000).

It is interesting to note different results for diabetes according to the scale applied: no association was found using
the demand-control scale (Agardh et al, 2003; Kroenke, 2006); the Whitehall Il Study applied the effort-reward
scale and reported a positive association (Kumari et al, 2004). However, the number of studies using these scales,
either together or individually, was low for this outcome. As for metabolic syndrome, a positive association was

reported in the Whitehall Study (Chandola, 2006) using the demand-control scale.

Instrument characteristics

The demand-control scale consists of 17 questions with four answer choices that assess three dimensions:
psychological demands (5 questions), control of work process (6 questions), and social support at work (6 issues).
The first two dimensions are scored on a 1-4 Likert scale ("often" to "hardly ever or never"); the social support scale
is scored on a scale indicating extent of agreement/disagreement ("strongly agree" to "strongly disagree”). Each
dimension generates a score that allows to assessing exposure as a continuous ordinal (demand-control ratio) or
categorical variable (obtained by combining the demand and control dimensions).

The effort-reward scale consists of 23 questions with four answer choices that assess three dimensions: effort
(extrinsic, 6 questions), reward (11 questions), and overcommitment (intrinsic effort, 6 questions). The dimensions
are scored on a 1-5 Likert scale indicating the extent of agreement/disagreement and intensity of discomfort. Each
dimension generates a score that allows to assessing exposure as a continuous ordinal (effort-reward ratio) or

categorical variable (ratio is divided into tertiles).

Validity/Accuracy and Reliability

In a Brazilian cohort study of workers (Pré-Satde Study) (Alves et al, 2004) the internal consistency of the
instrument was estimated at 0.72, 0.63 and 0.86 (Cronbach's alpha coefficient)for demand, control, and social
support dimensions, respectively. The agreement estimated by intraclass correlation coefficient was 0.88, 0.87
and 0.86 for the same dimensions, respectively. A preliminary assessment of the scale factor structure and its three
dimensions —demand, control and social support— was consistent with the theoretical model.

For effort-reward scale reliability (intraclass correlation coefficient) of its three dimensions (effort, reward and
overcommitment) was 0.76, 0.86, and 0.78, respectively. Estimates of internal consistency (Cronbach's alpha) for
these same dimensions were 0.68, 0.78, and 0.78, respectively. The factor structure was fairly consistent with the

theoretical model.

family history of disease, previous medical diagnoses).
Other more recent topics (e.g., job stress) were included
because of the type of cohort population (workers)
as well as evidence showing its association with the
outcomes of interest. General topics such as self-rated
health, reproductive health and access to health services,
more general, were also consensually included.

The decision to give priority to social determinants
of health among exposures investigated in the ELSA
was also consensual. Not only because of the Brazilian

background, but because they are novel exposures less
investigated in other cohort studies. In addition to the
classic variables associated to socioeconomic condi-
tions — education and income — other relevant aspects
of childhood (e.g., parental education and occupation)
were included, which gives a life course approach to the
study of chronic disease epidemiology. Location infor-
mation (e.g., city, neighborhood) were collected at key
time points (e.g., birth, early school life) to complement
information on current area of residence for georeferen-
cing. In addition to social capital measures® and social
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class categorization,'® questions on health-related envi-
ronment characteristics (neighborhood variables)'® are
included in a questionnaire for the first time in Brazil."

The inclusion of instruments for assessment of cognitive
function is exceptional. Despite its relevance, the assess-
ment of cognitive function requires the administration of
memory (learning and word retention), language (verbal
fluency tests), and executive function tests (trail-making
test) that are relatively complex and time-consuming,
a reason to hesitate to include them in wave 1. But we
pondered that it might allow to examine cognitive func-
tion cross-sectionally and longitudinally in different birth
cohorts especially in those over 35 years of age, which
is uncommon in similar studies, and to investigate its
relationship with cardiovascular diseases and diabetes.
Following intense debate, the assessment of cognitive
function was included in the ELSA.?

Regarding other topics, the discussion was about what
approach to take and instrument to use. For instance, as
for food intake, it was defined that our main goal was to
assess food consumption patterns. Also, we were aware
there were no ideal gold standards to determine the
validity of instruments of food intake data collection.
We opted for the food frequency questionnaire (FFQ)
because it provides information on regular dietary
intake (food and nutrients) and allows classification of
individuals into intake categories and has been widely
used in studies similar to the ELSA. The FFQ, that was
validated by Sichieri & Everhart (1998),° was used
compared to the 24-hour recall. It was found Pearson
coefficients of correlation ranging between 0.55 and
0.18 for calcium and vitamin A, respectively.?’ In the
ELSA-Brasil validity study, the modified FFQ was
compared to three food records. Most coefficients
of intraclass correlation were higher than 0.35, and
ranged between 0.72 and 0.20 for calcium and selenium
(unpublished results).

The inclusion of common non-psychotic mental
disorders (CMD) — depression and anxiety — as expo-
sures was based on evidence suggesting an associa-
tion between CMD and cardiovascular diseases and
diabetes.'>!7 Similar to what happened with food intake,
the discussion was about which measure instrument to
use. There are short instruments such as the 12-item
General Health Questionnaire-12 (GHQ-12)* and
the Self-Reporting Questionnaire (SRQ-20)? that can
assess whether subjects are non-cases or probable
CMD cases, but they do not allow to diagnose the
type of disorder. However, the Clinical Interview
Schedule-Revised (CIS-R)* follows the International
Statistical Classification of Diseases and Related Health
Problems-Tenth Revision criteria to classify subjects
into six categories of disorders — generalized anxiety
disorder, mixed anxiety-depressive disorder, depres-
sion, phobias, obsessive-compulsive disorder, and panic

disorder — and is less subject to sociocultural bias than
the GHQ-12 and the SRQ-20.21* CIS-R is limited by
the fact that it is lengthy and requires good training to
minimize systematic or random errors®” and to address
sensitive situations (e.g., suicidal thoughts). The CIS-R
was chosen to be administered in the ELSA because of
CMD growing relevance in Brazil and its advantages
over other instruments. It was retranslated into Brazilian
Portuguese for the ELSA.'

Given the ample scope of topics (Table 2) and the ques-
tionnaire length — administered in two stages lasting
40 minutes and 2 hours, respectively — topics such
as quality of life were excluded. ELSA’s longitudinal
design will allow to including this and other topics in
subsequent waves of data collection.

TRANSLATION AND ADAPTATION OF
MEASURING INSTRUMENTS

Once topics and related instruments were chosen
to be included in the ELSA-Brasil questionnaire,
we followed standard guidelines' to translate some
instruments into Brazilian Portuguese including neigh-
borhood environment rating scales and CIS-R or adapt
them (e.g., FFQ) to the cohort population and food
intake changes in Brazil over time.

Environment neighborhood rating scales

There was no Portuguese translation available of the
rating scales used in the Project on Human Development
in Chicago Neighborhoods (PHDCN)18 and the Multi-
Ethnic Study of Atherosclerosis (MESA).15 These
scales evaluate different neighborhood environment
dimensions, for example, availability of public spaces
for physical activities and access to fresh fruits and
vegetables, which have potential impact on cardio-
vascular diseases. They were selected because of their
ease of administration, very good reproducibility of the
English version, and potential comparability of results.

The scales were cross-culturally adapted following
Herdman et al (1998) recommendations:11 trans-
lation of the original English version into Brazilian
Portuguese; retranslation (Portuguese version was
translated into English by a second translator) with
process and result evaluation; probing; and pretes-
ting. Furthermore, a test-retest reliability study was
conducted in a subsample of 261 volunteers to evaluate
reproducibility of the Portuguese scales. The intraclass
correlation coefficients for each scale were: social
cohesion 0.83 (95% confidence interval [95%CI]
0.78;0.87); availability of healthy foods 0.89 (95%CI
0.86;0.91); open space for physical activities 0.90
(95%CI0.87;0.92); safety 0.86 (95%C1 0.82;0.89); and
perceived violence: 0.87 (95%CI 0.84;0.90)."°



Clinical Interview Schedule-Revised version
(CIS-R)

Many (though not all) sections of the CIS-R had been
translated/adapted into Brazilian Portuguese but for use
in hospital settings.® We opted for adapting all sections
of'the original scale version using a standard approach!
for the ELSA population, which have a quite different
profile from that of inpatients.

The adaptation'® comprised steps similar to those
described in the adaptation of environment neigh-
borhood rating scales and discussion with experts for
final adjustments.

Food Frequency Questionnaire (FFQ)

The FFQ original version was adapted to the popula-
tion of Rio de Janeiro® and of five other cities where
ELSA study sites are located. A preliminary study was
conducted to identify food items to be added to the
original list and assess the suitability of household
measures (a cup, a ladle) in the light of changes in
portion sizes in Brazil over recent decades.

Anpilot study of a 24-hour dietary food recall (24HFR)*
was carried out at each study site (total of six 24HFRs)
in individuals with age, gender, and education similar
to the ELSA population. Based on 24HFR results up
to two regional food items or regional marker foods
from each ELSA site/city were included (e.g., mate,
acarajé [black-eyed pea fritter], cheese bread, Sdo Paulo
couscous, Espirito Santo stew). In addition, a set of
standard-size tools was used in all ELSA investigation
centers (Figure).

THEME BLOCK SEQUENCING

One of the challenges in developing structured ques-
tionnaires is arranging questions so as to make them
consistent, facilitate event recall, and minimize losses
or refusals.’

Questions in the ELSA questionnaire were sequenced
taking into consideration that the first half would last
30 to 45 minutes and be administered at the work-
place (Stage 1) and the second more extensive half
would last 120 to 180 minutes and be administered at
the investigation centers along with assessments and
measurements (Stage 2).

Stage 1 questions were designed to facilitate empathy
between interviewer and respondent and be simple and
easy to answer so that respondents would be willing
to participate in the study. Given it is a health survey
for adults, the opening questions of the questionnaire
were about personal and family history of disease.
They were intended at the same time to collect data that
would allow to defining the profile of losses compared
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Figure. Standard-size tools for the Food Frequency Questio-
nnaire used in all ELSA-Brasil study sites.

to cohort subjects in case of withdrawal or loss during
follow-up. Thus, questions on sociodemographic and
family aspects and health-related behaviors and occu-
pational history were also included.

Stage 2 questions asked about specific health problems
(e.g., headache and intermittent claudication). These
questions were followed by cognitive function testing
that required subjects to be rested, and by many other
assessments (Table 2). The CMD assessment scale
(CIS-R) as well as other scales were applied uninter-
ruptedly after a trusting relationship was established
between interviewer and respondent to minimize losses
and refusals. The FFQ was administered right after a
snack was offered following the second blood collection
because it was not advisable to recall food consump-
tion while the subject was fasting or after drinking the
solution for glucose tolerance test. The closing ques-
tions of the interview were about experiencing social
discrimination because it is a sensitive issue.

For constructing the flowchart alternating assessments
and questions of the interview, we sought to ensure
efficiency by optimizing the utilization of rooms and
human resources and the same interviewer whenever
possible. But, above all, we tried to provide the most
comfortable and less exhausting interaction between
respondents and interviewers to ensure quality of
data collected.

PRETESTING AND PILOT STUDIES

Pretesting and pilot studies are designed to reduce
the likelihood of measurement errorsl by checking
if the questions are clear, the respondent’s response
to sensitive questions, adequacy of answer choices,
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“skip” of questions required when the respondent do
not have to answer certain question, and the sequence
of theme blocks. In addition, as ELSA is a multicenter
study, specific aspects that characterize the population
of each participating city were only identified in these
“trials”20 (for example, the inclusion of synonymous
food items in the FFQ).

Specific sections of the questionnaire draft were succes-
sively pretested at the six ELSA investigation centers.
Three rounds of concurrent pretesting were then carried
out, totaling 73 interviews with outsourced employees
of participating institutions or servers of other public
institutions with age, gender and education profiles
similar to those of ELSA population.

Questions, comments and praise of volunteers and inter-
viewers on the questionnaire structure, arrangement and
administration were reviewed and any changes were
incorporated into the different versions of the questio-
nnaire. For example, shift work schedule and which
kinship ties should be considered as “family members”
in the social capital scale required to be clearly defined.

It also became evident after pretesting that detailed
guidelines should be provided in the Interview Guide.
Interviewers were trained to give cues in a consistent
manner to help the respondent recall information, for
example, age at menarche, using the following question:
“Do you remember in which school grade you were
when you had your period for the first time?”. Another
helpful guidance was on the intonation of “not” in
questions that remained negative in the translation to
comply with the original English questionnaire (e.g.,
“People in your neighborhood generally DO NOT get
along with each other.”).

Pretests also suggested that answer cards should be
handed to the respondent for rating scales with similar
choices in different questions and in those questions
for which there was an extensive list of choices, as
in CIS-R.

Rounds of questionnaire pretesting were carried out
until all problems were identified and corrected.
Then a pilot study with a three-stage strategy and
a “full-scale rehearsal”9,21 were simultaneously
conducted at the six ELSA investigation centers. New
assessments and measurements were added at each
new stage of the pilot study. A simulation of the real
interview including all study procedures in sequence
was carried out in a sample of 360 volunteers who had
characteristics similar to the pretesting population. All
volunteers signed a simplified free informed consent
form to comply with ethics concerns in all stages of
ELSA preparation.

The first pilot study was conducted in June 2008. It
included 12 subjects who were outsourced employees

of participating institutions or public servers of other
public institutions. There were conducted only actions
of stage 1 of the study — recruitment and part I of the
interview — at the workplace, which allowed to assess
privacy for the interview and estimated duration of
this stage.

The second pilot study (n = 30) included the study
assessments and measurements and part II of the
interview to be conducted during the subject’s visit
to the study site. The third pilot study was carried out
in August 2008 with 107 subjects. All procedures that
were part of the study visit were tested. We sought
to identify uncomfortable situations, for example,
administering the questionnaire while the subject
was fasting.

A major goal of the pilot study was to test the interview
flow including assessments, sections of the question-
naire, and measurements (pace and duration) as it would
certainly have an impact on a subject’s willingness to
participate, quality of data provided, and participation
of his/her colleagues (word of mouth was the strategy
used to advertise the study). At this stage, volunteers were
actively asked to give their impressions and suggestions.
This feedback was recorded and was crucial for impro-
ving the flow, alternating interview sections, clinical and
biological assessments, and snacks.

The pilot studies also assessed interviewer workload.
Short breaks between each section of the interview were
allowed and, in Rio de Janeiro, training was provided
to improve verbal communication and prevent vocal
cord conditions.

Feedback and comments from each stage of the pilot
studies were summarized in a report at each study
site and forwarded to the EEC and Quality Control
Committee. All relevant changes were reviewed and
implemented by the ERSC. Pretesting and pilot studies
were key for greater internal validity of results through
standardization of interviews in the six investigation
centers. They also facilitated fieldwork as most issues
were addressed and helped build team confidence.

FINAL CONSIDERATIONS

It is not an easy task to develop a survey questionnaire
to collect valid information. Like in many studies, the
ELSA had a permanent supervision team to review
unsuspected interpretations of questions and answer
choices. Learning from experience can be more
enriching than learning from books or manuals, and all
those involved in the development and quality control
of the questionnaire and interviews have learned a
great deal. In this article we shared our experience with
readers to contribute to the improvement of epidemio-
logical research in Brazil.
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