UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
INSTITUTO DE CIENCIAS BASICAS DA SAUDE
CURSO DE GRADUAGCAO EM BIOMEDICINA

Celina Borges Migliavaca

INSTRUMENTOS PARA A AVALIAGAO DA QUALIDADE DE ESTUDOS DE
PREVALENCIA: REVISAO SISTEMATICA DA LITERATURA

Porto Alegre
2018



Celina Borges Migliavaca

INSTRUMENTOS PARA A AVALIAGAO DA QUALIDADE DE ESTUDOS DE
PREVALENCIA: REVISAO SISTEMATICA DA LITERATURA

Trabalho de conclusdo de curso de graduacdo apresentado
ao Instituto de Ciéncias Béasicas da Saude da Universidade
Federal do Rio Grande do Sul como requisito parcial para a
obtencdo do titulo de Bacharela em Biomedicina.

Orientador: Dr. Maicon Falavigna
Co-orientadora: Dra. Ver6nica Colpani

Porto Alegre
2018



CIP - Catalogagao na Publicagao

Borges Migliavaca, Celina -

INSTRUMENTOS PARA A AVALIACAO DA QUALIDADE DE
ESTUDOS DE PREVALENCIA: REVISAO SISTEMATICA DA
LITERATURA / Celina Borges Migliavaca. -- 2018.

44 £.

Orientador: Maicon Falavigna.

Coorientadora: Verdnica Colpani.

Trabalho de conclusdo de curso (Graduagdo) --
Universidade Federal do Rio Grande do Sul, Instituto
de Ciéncias Basicas da Saude, Curso de Biomedicina,
Porto Alegre, BR-RS, 2018.

1. Prevaléncia. 2. Risco de viés. 3. Epidemiologia.
I. Falavigna, Maicon, orient. II. Colpani, Verodnica,
coorient. III. Titulo.

Elaborada pelo Sistema de Geragao Automatica de Ficha Catalografica da UFRGS com os
dados fornecidos pelo(a) autor(a).




Celina Borges Migliavaca

INSTRUMENTOS PARA A AVALIACAO DA QUALIDADE DE ESTUDOS DE
PREVALENCIA: REVISAO SISTEMATICA DA LITERATURA

Trabalho de concluséo de curso de graduacdo apresentado ao Instituto de Ciéncias Basicas da
Saude da Universidade Federal do Rio Grande do Sul como requisito parcial para a obtencao
do titulo de Bacharela em Biomedicina.

Aprovado em: 21 de dezembro de 2018.

BANCA EXAMINADORA

Caroline Cabral Robinson — Hospital Moinhos de Vento

Miriam Allein Zago Marcolino — Universidade Federal do Rio grande do Sul

Maicon Falavigna — Hospital Moinhos de Vento



RESUMO

As estimativas de prevaléncia tém um papel importante para a satde publica, subsidiando
decisdes relacionadas a politicas de salde. Apesar de sua importancia, e considerando que
revisdes sistematicas de estudos de prevaléncia sdo cada vez mais publicadas na literatura,
ainda h& incertezas e falta de padrdes quanto a avaliacdo da qualidade desses estudos. O
objetivo desta revisao sistematica € identificar os instrumentos existentes para avaliar estudos
de prevaléncia, descrever suas principais caracteristicas e classificar seus componentes. Para
identificar as ferramentas disponiveis, foi realizada busca sistematica nas bases de dados
MEDLINE, Embase e Web of Science. Além disso, foram realizadas buscas no Google
Scholar e em websites de instituicdes relevantes, aléem da revisdo manual de listas de
referéncias de artigos relacionados. Ainda, revisdes sistematicas de prevaléncia publicadas no
ultimo ano foram avaliadas para identificar outras ferramentas utilizadas para a avaliacdo do
risco de viés dos estudos individuais. Foram incluidos estudos metodoldgicos ou manuais
descrevendo métodos (ex. formularios, checklists) para a avaliacdo de estudos de prevaléncia.
Para cada instrumento identificado, foram extraidas informacdes sobre desenvolvimento,
aplicabilidade, estrutura e conteddo da ferramenta. Em seguida, as questdes de cada
ferramenta foram classificadas em itens e dominios. Os itens representam o objetivo principal
de cada questdo. Os dominios sao: ‘populagdo ¢ contexto’, ‘mensuracdo do desfecho’ e
‘estatistica’. Eles foram previamente definidos com base nos dois principais componentes de
uma questdo de pesquisa de estudos de prevaléncia (populacdo e desfecho) e considerando a
importancia da analise estatistica dos dados. Além disso, foi criado o dominio ‘outros’, que
engloba itens ndo relacionados diretamente ao risco de viés (como redacdo do manuscrito e
protocolo e metodologia do estudo). A selecdo dos estudos, extracdo de dados e classificacéo
das questdes em itens e dominios foram realizados por dois revisores de forma independente.
A busca resultou em 1378 referéncias Unicas. Trinta e dois artigos foram incluidos na revisao,
reportando 30 instrumentos. Oito instrumentos (26,7%) foram desenvolvidos especificamente
para avaliar estudos de prevaléncia e 22 (73,3%) sdo adaptaveis para esse fim. Entre todas as
ferramentas, foram identificados 119 diferentes itens; 12 classificados no dominio ‘populagio
e contexto’, 16 no dominio ‘mensura¢do do desfecho’ ¢ 14 no dominio ‘estatistica’. Além
disso, 77 itens foram classificados como ‘outros’; grande parte desses itens (62%) avaliam
questBes de redacdo do manuscrito. A maior parte dos itens classificados entre os dominios
chaves foi encontrada apenas nas ferramentas especificas para estudos de prevaléncia
(59,5%), enquanto os itens classificados como ‘outros’ foram majoritariamente identificados
apenas nos instrumentos ndo especificos (68,8%). Existe grande variabilidade entre as
ferramentas em relacdo a sua estrutura e componentes. Nem todos os dominios foram
avaliados por todas as ferramentas, e muitas ferramentas apresentavam sobreposicdo de
questdes, o que pode levar a penalizagdo dos estudos pelo mesmo motivo mais de uma vez. O
conjunto de itens e dominios desenvolvido é um sumario abrangente que pode ajudar na
avaliacdo de estudos de prevaléncia, desenvolvimento de estudos primarios de prevaléncia e
construcdo de novas ferramentas para avaliar esse tipo de estudo.

Palavras-chave: Prevaléncia. Estudos transversais. Risco de viés. Qualidade metodoldgica.



ABSTRACT

Prevalence estimates has an important role in public health, supporting decisions related to
health policies. Despite its importance, and considering also that systematic reviews of
prevalence studies have increasingly been published in the literature, there is still uncertainty
and lack of standards regarding quality assessment of these studies. The objective of this
systematic review is to identify tools and frameworks used to assess methodological quality
of prevalence studies. In order to identify available tools, we systematically searched
MEDLINE, Embase and Web of Science. We also searched for instruments on Google
Scholar and websites of relevant institutions, and screened reference lists of related articles.
Moreover, we retrieved systematic reviews of prevalence of clinical conditions published in
the last year to identify tools used to assess the risk of bias of individual studies. We included
methodological studies, manuals or handbooks describing a methodology (e.g. questionnaires,
checklists, frameworks) to critically appraise prevalence studies. For each tool identified, we
extracted information about development, applicability, structure and content. The questions
or statements of each tool were classified into items and domains. Items represent the aim of
each question or statement. The domains are ‘participants and setting’, ‘outcome
measurement’ and ‘statistics’. They were developed a priori based on the two main
components of a question of prevalence studies (population and outcome) and considering the
importance of statistical analysis. Besides, we created a domain ‘other’, which includes items
not directly associated with risk of bias (such as reporting and methods). Study selection, data
extraction and classification of questions were performed by two independent reviewers. The
search resulted in 1378 unique abstracts. We included 32 articles in our review, reporting a
total of 30 instruments. Eight tools (26.7%) were developed specifically for prevalence
studies and 22 (73.3%) can be adapted for this purpose. Among all tools, we identified 119
different items; 12 were classified in the domain ‘population and setting’, 16 in the domain
‘outcome measurement’ and 14 in the domain ‘statistics’. Moreover, 77 items were classified
as ‘other’; the majority of these items (62%) evaluated manuscript writing and reporting.
Most items classified among the three key domains were identified only on the specific tools
(59.5%), while most items classified as ‘other’ were identified only in the non-specific tools
(68.8%). There is great variability among tools in relation to their structure and content. Not
all domains were assessed by all tools, and there was an overlap among questions in the same
tool, which may lead to penalization of the study for the same reason more than once. We
provide a comprehensive set of items and domains that can be useful for the assessment of
prevalence studies, conduction of primary studies of prevalence and development of new tools
to assess this type of study.

Keywords: Prevalence. Cross-sectional studies. Risk of bias. Methodological quality.
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1 INTRODUCAO

Prevaléncia € uma medida epidemioldgica que pode ser definida como a propor¢éo da
populacdo que apresenta uma determinada caracteristica (como uma doenga ou uma condigado
clinica) em um certo momento ou periodo de tempo (FLETCHER; FLETCHER; FLETHCER
2014). Essa medida é de grande valor epidemioldgico pois reflete a relevancia que
determinada condigdo clinica possui para a sociedade (WAGNER, 1998).

No ambito da saude publica, a prevaléncia tem grande importancia para a tomada de
decisbes. O conhecimento sobre a prevaléncia de diferentes condicdes clinicas auxilia na
definicdo de prioridades para o sistema: em geral, condi¢bes com maiores prevaléncias sao
mais relevantes para a salde publica, e quando tratadas como prioridades causam maior
impacto na satde da populacdo (OXMAN; SCHUNEMANN; FRETHEIM, 2006).

A prevaléncia também pode ser utilizada para avaliar a carga de doencas, e assim
dimensionar necessidades como hospitais, servigos de salde, equipamentos e profissionais.
Um exemplo disso é o programa Global Burden of Disease, criado pela Organiza¢cdo Mundial
da Saude. Esse projeto utiliza dados epidemiol6gicos, como a prevaléncia, para avaliar a
carga de diversas doencas em diferentes regiGes do mundo e analisar tendéncias temporais,
buscando identificar as necessidades atuais e projetar as necessidades futuras no ambito da
salde.

Dados de prevaléncia podem também ser utilizados para avaliar o impacto de
programas e acoes relacionadas a sadde puablica (WAGNER, 1998). Ademais, a prevaléncia é
utilizada para estimar o impacto orcamentario de intervencfes em saude. Assim, é de grande
importancia para avaliagdes de tecnologia em salde, auxiliando a tomada de decisGes em
relacdo a implementacgdo de novas tecnologias no sistema (ROTILY; ROZE, 2013).

Para estimar a prevaléncia de condigdes clinicas, pode-se utilizar bases de dados
(como o DATASUS) ou realizar estudos observacionais. Essas duas estratégias fornecem
informacdes diferentes, mas que podem ser complementares; todavia, ambas possuem
vantagens e limitacGes. Bases de dados geralmente possuem maior representatividade e maior
volume de informacgdes; contudo, os dados sdo coletados com qualidade variavel e
normalmente ha grande nivel de subnotificacdo (IEZZONI, 1997). Estudos observacionais,
quando bem executados, podem fornecer informagdo com menor grau de viés; contudo, sabe-
se que ha alta variabilidade da qualidade dos estudos realizados. Além disso, a

representatividade pode ser limitada, visto que muitas vezes esses estudos sdo conduzidos em



cendrios especificos e ndo representativos, como ambulatorios especializados e hospitais
terciarios, dificultando a transposicdo dos dados dos estudos para a vida real (NEDEL;
SILVEIRA, 2016).

A utilizacéo de estudos de prevaléncia vem ganhando espaco na literatura e espera-se
que esses dados sejam cada vez mais aplicados para a tomada de decisdes relacionadas a
salde publica. Um exemplo desse aumento de importancia é o fato que a publicacdo de
revisbes sistematicas de estudos de prevaléncia vem crescendo nos ultimos 20 anos; entre
2007 e 2016, houve um aumento no numero de publicacdes indexadas na base de dados

PubMed em mais de 10 vezes (Figura 1).
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Figura 1: namero de artigos indexados na base de dados PubMed com os termos

o

“systematic review” e “prevalence” no titulo.

Entretanto, apesar do aumento em publicacOes sobre prevaléncia, ha incertezas e falta
de padronizacdo em como avaliar a qualidade dessa informacéo para adequada transposicéo
ao cenario de interesse. Em revisao sistematica abrangente sobre o topico, foram encontrados
na literatura cinco instrumentos construidos para esse objetivo; todavia, todos eles
apresentaram limitacGes de aplicabilidade, além de haver falta de consenso sobre os dominios
dos estudos que devem ser avaliados (SHAMLIYAN; KANE; DICKINSON, 2010). A
avaliacdo da qualidade de estudos é um aspecto de grande importancia para a saude publica,

porque esse fator deve ser ponderado durante a tomada de decisdes. Enquanto ha ddvidas



sobre a avaliacdo da qualidade de estudos de prevaléncia, para outros delineamentos ja
existem ferramentas de qualidade que sdo amplamente utilizadas. Como exemplo, pode-se
citar o QUADAS (para estudos de acurécia diagnostica), o RoB 2.0 (para ensaios clinicos
randomizados) e o0 ROBINS-I (para estudos ndo randomizados) (WHITING et al., 2011;
HIGGINS et al. 2016; STERNE et al., 2016).

Tendo em vista os aspectos observados, e a necessidade de aprimorar a avaliagcdo da
qualidade dos estudos de prevaléncia, o presente trabalho se prop6s a avaliar 0s instrumentos
disponiveis na literatura, identificando e classificando seus componentes. Com isso, espera-se
assegurar que as informacdes sobre prevaléncia de condicdes clinicas sejam melhor

aproveitadas no cenario da sade publica.

1.2 OBJETIVOS

1.2.1 Objetivo geral
O objetivo desse estudo foi identificar e caracterizar instrumentos disponiveis para a
avaliagédo da qualidade de estudos de prevaléncia, assim como identificar e classificar os seus

principais componentes.

1.2.2 Objetivos especificos

e Identificar os instrumentos existentes aplicadveis para a avaliacdo de estudos de
prevaléncia,;

e Descrever as principais caracteristicas dos instrumentos encontrados, como:
desenvolvimento, aplicabilidade, estrutura e dominios avaliados;

e Identificar, sumarizar e classificar os componentes relacionados a avalia¢do da qualidade

de estudos de prevaléncia.
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Abstract:

Objective: To identify instruments applicable for the quality assessment of prevalence

studies, describing and classifying their components.

Study design and setting: We systematically searched health electronic databases and grey
literature in order to identify tools or guides about the quality assessment of prevalence
studies. After study selection, questions / statements applicable for prevalence studies were
classified into at least one of the following domains: ‘population and setting’, ‘outcome
measurement’, ‘statistics’ and ‘other’. Study selection, data extraction and classification of
questions / statements were conducted by two independent reviewers. PROSPERO register

number CRD42018088437.

Results: We identified 30 tools: 8 (26.7%) specifically designed to appraise prevalence
studies tools and 22 (73.3%) adaptable for this purpose. There was a great variability among
tools regarding their structure and content. We identified 119 different items: 12 in the
domain ‘population and setting’; 16 in the domain ‘outcome measurement’; 14 in the domain

‘statistics’; and 77 were classified as ‘other’.

Conclusions: We provide a comprehensive set of items classified by domains that can be
used for the assessment of prevalence studies. Moreover, it can guide the conduction of

primary prevalence studies and the development of new tools to appraise this type of study.

Keywords: prevalence; cross-sectional; risk of bias; critical appraisal; methodological

quality.

Running title: Quality assessment of prevalence studies
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1. Introduction

Prevalence is an epidemiological measurement that represents the proportion of the
population affected by certain condition [1]. Since they reflect the importance of different
diseases for the society, prevalence estimates are of great importance for health-related
decision making. For instance, these estimates are used to assess the burden of different
conditions, define priorities for interventions and research, evaluate the impact of health

interventions, and conduct health technology assessments [2-4].

Despite the importance of prevalence studies, the risk of bias assessment of this type
of study is heterogeneous, usually inappropriate and often neglected. A systematic review
conducted in 2010 identified five tools specifically develop to appraise prevalence studies,
but they all presented several limitations specially regarding applicability and lack of
consensus about which domains should be assessed [5]. In comparison, there are standard,
recommended, and widely used tools for other study designs, such as RoB 2.0 for
randomized clinical trials, ROBINS-I for observational studies and QUADAS 2 for
diagnostic studies [6-8].

In light of the exposed, the objective of this study is to systematically review, evaluate
and compare available tools to assess risk of bias of prevalence studies, in order to identify

the domains and items evaluated on this type of study.

2. Methods

2.1. Protocol and registration

The study protocol was prospectively registered on PROSPERO, under the
registration number CRD42018088437.

2.2. Search strategy and data sources

We searched MEDLINE (via PubMed), Embase and Web of Science up to January

2018 using terms such as “prevalence”, “cross-sectional studies” and “critical appraisal”. The

search was not limited by date or language of publication.

In order to identify studies not indexed by these databases, we also screened the first
200 results on Google Scholar. We also manually searched the reference list of relevant
studies, and searched for instruments on websites of institutions related to the topic.

Moreover, we conducted a systematic search for systematic reviews of prevalence of clinical
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conditions published between February 2017 and February 2018 and indexed in MEDLINE,

to identify further instruments used to assess the quality of individual prevalence studies.

For each instrument found, we conducted an internet search for complementary

material, including handbooks or manuals for the instrument in question.
2.3 Study selection

We included methodological studies, manuals or handbooks with general guidance or
specific tools applicable for the critical appraise of prevalence studies. First, we reviewed the
title and abstracts of all records identified in our search in order to select all potentially
relevant studies. Then, we assessed the full text of selected studies and included studies
meeting the eligibility criteria. Study selection was conducted by two reviewers
independently (CBM and CS). Disagreements were solved by consensus or arbitrated by a

third reviewer (VC or MF).

A tool was eligible if (1) it was developed to critically appraise prevalence studies or
(2) the authors stated it could be applied to appraise prevalence studies or (3) it was used by

systematic reviews authors to appraise the quality of individual prevalence studies.
2.4 Data extraction

We extracted relevant information for each tool using pre-designed and piloted tables.
Data extracted included: process of development of the tool, applicability, structure of tool
and content. Data extraction was conducted by two independent reviewers (CBM and CS).

Disagreements were solved by consensus or arbitrated by a third reviewer (VC or MF).
2.5 Data analysis

We classified each question or statement of the instruments into items, which
represented the objective of assessment. Afterwards, we classified the items into three key
domains: ‘population and setting’, ‘outcome measurement’ and ‘statistics’. These domains
were defined a priori based on the main components of a prevalence research question
(population and outcome) and considering the importance of appropriate statistical data
analysis. If a question was applicable to appraise prevalence studies but covered a different

domain (such as reporting or study methods), it was included under the classification ‘other’.
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As described, we included not only tools specifically designed to assess prevalence
studies but also tools that could be adapted for this purpose. Thus, not all questions from non-
specific tools were applicable for prevalence studies, and we only categorized the applicable
ones. If the instrument provided guidance about which questions should be used to assess
prevalence studies, we followed these instructions. If not, before we classified the questions
into items and domains, we evaluated if they were applicable for prevalence studies or not. If
classified as applicable, the question was categorized into items and domains as previously

described. Questions classified as not applicable were not further evaluated.

The process of selection and classification of questions / statements into items and
domains was conducted by two reviewers independently (CBM and CS). Discrepancies were

solved by consensus or arbitrated by a third reviewer (VC or MF).

3. Results
3.1. Study selection

Our search resulted in 1378 unique references. After selection of titles and abstracts,
we assessed 100 full-text for eligibility. Finally, we included in the review 32 studies

reporting a total of 30 tools [9-40]. Figure 1 presents the flowchart of study selection.

Records identified through Additional records identified
database searching through other sources
(n=2358) (n=1060)
PubMed: 726 Google Scholar and websites: 2
Embase: 930 Reference lists: 54
Web of Science: 702 Systematic reviews: 10
Duplicates removed
(n=1046)
Records screened
(n=1378)
Records excluded
(n=1278)
Full-text assessed for elegilibity
(n=100)
Full text articles excluded
(n=168)
Full text included in qualitative
synthesis
(n=32)

Number of tools = 30

Figure 1: Flowchart of study selection
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3.2 Tools specific for prevalence studies

Out of the 30 tools, eight (26.7%) were specifically designed to appraise prevalence
studies [9-17]. Table 1 summarizes the main characteristics of these tools. The median
number of questions in the tools was 10, ranging from 7 to 32. Four tools (50%) were scales,
with numeric results [9, 11, 13, 15], and four (50%) were descriptive checklists [10, 12, 14,
16-17]. Among the scales, only one suggested cut-off values to define the overall quality of
the study [11]; among the checklists, two had an overall appraisal question, but they were
answered based on rater’s judgement, without clear guidance of how to consider the previous

questions to define a summary assessment [12, 16-17].

Regarding the domains assessed, seven tools (87.5%) covered all key domains [10-
17], and there was great variability on the items assessed by each tool. In the domain
‘population and setting’, the main items assessed were ‘appropriate sampling’ (7 tools,
87.5%), ‘appropriate response rate’ (5 tools, 62.5%) and ‘representative sample’ (4 tools,
50%). In the domain °‘outcome measurement’, the main items assessed were ‘valid
measurement of condition’ (6 tools, 75%), ‘standard measurement of condition’ (6 tools,
75%) and ‘reliable measurement of condition’ (5 tools, 62.5%). In the domain °‘statistics’, the
main items assessed were ‘precision of estimate’ (6 tools, 75%), data analysis considering
sampling (3 tools, 37.5%), ‘appropriate sample size’ (2 tools, 25%) and ‘subgroup analysis’
(2 tools, 25%). Overall, these tools provided 25 different items related to the assessment of
quality of prevalence studies, six related to ‘population and setting’, nine related to ‘outcome
measurement’ and ten related to ‘statistics’. In addition, 24 items were classified as ‘other’,

mainly related to reporting.
3.3 Tools adapted for prevalence studies

Among the 30 included tools, 22 (73.3%) were not specific for prevalence studies.
These tools provided six additional items for the domain ‘population and setting’, 7 items
related to ‘outcome measurement’ and 4 items related to ‘statistics’. Moreover, these tools

provided 53 items classified under the domain ‘other’.
3.4 Items related to quality assessment of prevalence studies

Overall, we identified 119 different items. Forty-two were classified under the three key
domains: ‘population and setting’ (12 items), ‘outcome measurement’ (16 items) and

‘statistics’ (14 items); of those, 25(59.5%) were identified only in the eight specific tools and
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Table 1: Tools specifically designed to appraise prevalence studies — main characteristics.

Instrument

Structure

Summary and reporting of results

Al-Jader, 2002 [9]

7 questions, with different answer
options; each answer option with an
associated score.

Maximum score: 100 points.
No cut-off point defined.

Boyle, 1998 [10]

10 questions, split in 3 sections. No
pre-defined answer options.

No overall summary.
Descriptive reporting of results.

Giannakapoulos, 2012 [11]

11 questions, split in 3 sections, plus a
question about ethics. Each question
with two or three answer options;
each answer option with an associated
score.

Maximum score: 19 points. Studies are
classified according to their total score in poor
(0-4), moderate (5-9), good (10-14) or
outstanding (15-19).

Hoy, 2012 [12]

10 questions with 2 standard answer
options (High risk of bias / Low risk
of bias).

Question for overall appraisal with three
answer options (Low risk of bias / Moderate
risk of bias / High risk of bias), based on
rater's judgment.

Loney, 1998 [13]

8 statements, one point for each
criterion achieved.

Maximum score: 8 points.
No cut-off point defined.

MORE, 2010 [14]

32 questions, with different answer
options; each answer option is
classified as ‘minor flaw’, ‘major
flaw’ or ‘poor reporting’.

No overall summary.
Descriptive reporting of results.

Silva, 2010 [15]

19 questions, split in 3 sections. Two
or three answer options, with an
associated score.

Maximum score: 100 points.
No cut-off point defined.

The Joanna Briggs Institute
Prevalence Critical Appraisal
Tool, 2014 [16-17]

9 questions with 4 standard answer
options (Yes / No / Unclear | Not
applicable)'.

Question for overall appraisal with three
answer options (Include / Exclude / Seek
further info), based on rater's judgement.

NR: not reported. ** 10 questions in previous versions.




17

17 (40.5%) were identified only in the additional 22 non-specific tools. In the domain other, we
identified 77 items; of those, 24 (31.2%) were identified in the eight specific tools and 53 (68.8%)
were identified in the additional 22 non-specific tools. Table 2 summarized the items assessed in each

domain among all tools.

4. Discussion and conclusions

In this systematic review, we identified, summarized and compared 30 instruments
used for the quality assessment of prevalence studies. Our results, similar to what was found
in reviews assessing tools for other study designs, show that there is great variability among
instruments [41-42]. We classified all questions or statements into items and domains,

creating a comprehensive set of 119 items useful for the assessment of prevalence studies.

Not all domains were covered by all tools, and even when they were covered, they
were not always properly assessed. Some tools did not consider important aspects inside each
domain, such as representativeness of sample, estimation of sample size and appropriate
measurement of condition; and there was an overlap among questions in the same instrument,
which may lead to penalization of the same study for the same reason more than once.
Moreover, many instruments assessed not only risk of bias but also reporting and manuscript
writing. Although related, with adequate reporting being usually a proxy for good
methodological quality, it is important to distinguished between these two concepts, with risk

of bias consisting on methodological aspects prone to result on distorted findings.

We conducted a broad literature search, using important databases and alternative data
sources. Our search was very sensitive to identify tools specifically designed for prevalence
studies, but we probably have not included all instruments that could be adapted for this
purpose. This could be a limitation of our study; however, we expect our results are
representative of the items and domains used to appraise prevalence studies. Of note, most
items from key domains were identified through the eight specific tools; most items identified
through non-specific tools were not relevant for bias assessment or were similar to items

already included.

Another possible limitation of our review is that data abstraction and classification of

questions into items and domains required judgment, which can lead to different decisions by
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Table 2: Items identified among all included tools and classified into a key domain.

Population and
setting (n = 12)

Outcome
measurement (n = 16)

Statistics (n = 14)

Other (n=177)

e Appropriate sample

e  Unbiased sample

e  Representative
sample

e Appropriate sample
source

e  Appropriate size of
population source

e  Ethnic characteristics
of population source

e  Appropriate sampling

e  Random sampling

e  Standard selection of
participants

e  Participation rate of
eligible persons

e Appropriate response
rate

e  Assessment of non-
responders

Type of prevalence
estimate (point or
period)

Appropriate length of
prevalence period
Appropriate definition
of condition
Appropriate
measurement of
condition

Accurate measurement
of condition

Precise measurement
of condition

Quality control of
measurement methods
Valid measurement of
condition

Reliable measurement
of condition

Standard measurement
of condition

Unbiased
measurement of
condition
Reproducible
measurement of
condition

Assessment of disease
severity and frequency
of symptoms

Data collection
performed by
investigators unrelated
to patient

Face validity

Selective outcome
reporting

Sample size estimation
Appropriate sample
size

Appropriate statistical
analysis

Appropriate numerator
and denominator
parameters
Appropriate exclusion
from analysis
Adjustment of
estimates

Data analysis
considering sampling
Data analysis
considering response
rate

Data analysis
considering special
features

Missing data handling
Random error
Precision of estimate
Subgroup analysis
Data fishing

Clear reporting of authors
and affiliations
Appropriate title
Appropriate abstract

Study justified by literature
review

Description of the problem
Theoretical framework
Clear hypothesis

Clear study questions
Description of study
objectives

Description of condition of
interest

Description of target
population

Description of setting
Reporting of study design
Description of methods
Reporting of size of
population source
Description of sampling
frame

Description of eligibility
criteria

Reporting of year of
conduction of study
Description of statistical
analysis

Appropriate data reporting
Appropriate reporting of
results

Reporting of inclusion
flowchart

Reporting of sample size
Reporting of response rate
Description of non-
responders

Description of participants
Reporting of data
collection procedures
Clear description of data
sources

Description of missing data
Reporting of adjusted
estimates

Reporting of statistical
significance

Reporting of clinical
significance

Reporting of discussion
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Appropriate discussion
Discussion based on results
Reporting of all possible
interpretation of results
Discussion of bias
Discussion of limitations
Discussion of strengths
Comparison of results with
existing literature
Description of study
conclusions

Appropriate conclusions
Conclusion based on
results

Reporting of additional
information source
Description of funding
Reporting of conflict of
interest

Clear references
Recommendations for
future research

Specific objectives

Study protocol

A priori statistical analysis
plan

Appropriate study design
Appropriate review of
existing literature
Appropriate methods
Appropriate data collection
Standard data collection
Consideration of important
variables

Consideration of privacy
and sensitivity of condition
Objective criteria for
subgroup definitions
Quality control of data
Importance of study
Relevance of research
question

Relevance of outcomes
Identification of bias
Consistent results
Believable results
Conclusion plausible
Possible alternative
conclusions

Relevance of conclusion
Applicability of results
Generalizability of results
Ethics

Effect of conflict of
interest

Role of funding
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Bias due to funding
Reader’s interpretation of
study

Other
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different assessors. We tried to overcome this by conducting the classification independently

by two reviewers with the assistance of third reviewers in case of discrepancies.

In summary, we provide a set of instruments, domains and items for quality
assessment of prevalence studies. For end-users working with prevalence evidence synthesis
(e.g. systematic reviews), that want to apply a standardized instrument for quality assessment,
it 1s not possible to strongly recommend a tool, because there is great variability in their
structure, content and comprehensiveness - no single tool covered all potentially relevant
items for quality assessment. However, among the tools specific for prevalence studies, the
Joanna Brigs’s Institute Prevalence Critical Appraisal Tool has a higher methodologic rigor
and addresses what we consider the most important items related to the methodological
quality of prevalence studies, and currently may be considered the most appropriate tool [16-
17]. We provide a set of items that is comprehensive and may contain almost all quality
criteria, being helpful as a guide for a broader quality assessment, development of a new tool

or development of primary prevalence studies.
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3 CONCLUSOES

A revisdo sistematica realizada resultou na identificacdo de 30 diferentes ferramentas
para a avaliacdo da qualidade de estudos de prevaléncia. Houve grande variabilidade entre
elas, principalmente em relacdo a estrutura e contetdo.

Dessas 30 ferramentas, foram identificados e caracterizados 119 diferentes itens, que
foram classificados em dominios. Quarenta e dois itens foram classificados no que
consideramos 0s dominios chaves — populacédo e desfecho (n=12), mensuracdo do desfecho
(n=16) e estatistica (n=14). Os outros 77 itens foram classificados como ‘outros’, ¢
englobavam principalmente questdes de redacdo do manuscrito.

Conduzimos uma busca abrangente, sensivel para os instrumentos especificos para
estudos de prevaléncia. Entretanto, é possivel que nem todos os instrumentos que podem ser
adaptados para a avaliacdo desse tipo de estudo tenham sido identificados. Isso pode ser uma
limitacdo do estudo; todavia, acreditamos que 0s nossos resultados sdo abrangentes e
representativos em termos de itens e dominios avaliados pelas ferramentas, especialmente em
relacdo a itens classificados nos trés dominios chaves. E importante ressaltar que grande parte
dos itens classificados nos dominios chaves foram provenientes das ferramentas especificas
para estudos de prevaléncia, enquanto a maioria dos itens identificados nas ferramentas néo
especificas foram classificados como ‘outros’.

Uma possivel limitacdo do nosso estudo é a necessidade de julgamento para classificar
os itens em dominios, 0 que pode levar a decisdes diferentes entre os avaliadores. Para evitar
gue isso se tornasse um problema, a avaliacdo foi realizada por dois revisores independentes
com o auxilio de um terceiro revisor sempre que necessario; e os julgamentos foram
disponibilizados para aumentar a transparéncia do processo.

A lista de itens construida a partir dessa revisdo sistematica possui ampla abrangéncia
e utilidade. Esses itens podem ser utilizados para avaliar estudos primarios de prevaléncia,
para guiar a conducdo de estudos primarios de prevaléncia e para o desenvolvimento de

ferramentas para avaliar a qualidade desse tipo de estudo.
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All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to be
submitted. A description of the contribution of each individual listed as an author will be requested
by the journal at the time of submission.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with International Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be included at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.
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This journal offers authors a choice in publishing their research:

Subscription

» Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

* No open access publication fee payable by authors.

e The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access

» Articles are freely available to both subscribers and the wider public with permitted reuse.

e A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 3100, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
access from their institution's repository after an embargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during
submission, peer review and in editor-author communications. Embargo period: For subscription
articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers
before an article becomes freely available to the public. This is the embargo period and it begins from
the date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
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Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.evise.com/profile/api/navigate/jce.

Length of Articles
The following are guidelines for various article lengths: ¢ Reviews and Original Articles - 3,000 words
o Letters - 500 words ¢ Commentaries - 2,500 words.

Referees

Authors are obliged to provide the contact details (including e-mail addresses) of the three or more
potential peer reviewers for their manuscript. These should be experts in their field of study, who will
be able to provide an objective assessment of the manuscript. Any suggested peer reviewers should
not have published with any of the authors of the manuscript within the past 5 years and should not
be members of the same research institution. Members of the Editorial Board of the journal can be
nominated. Suggested reviewers will be considered alongside potential reviewers identified by their
publication record or recommended by Editorial Board members. Please do not suggest JCE Editors
or Associate Editors as peer reviewers.

Additional Information

In an accompanying letter, authors should state that the manuscript, or parts of it, have not been
and will not be submitted elsewhere for publication.

Authors’ submission items must include a cover letter, suggested reviewers, the manuscript (including
title page, abstract, manuscript text, references, and table/figure legends), tables, and figures. Note:
A Letter to the Editor does not require an abstract.

The author(s) should state, in the cover letter, that the submitted material has not been published and
is not under consideration for publication elsewhere. If any form of preliminary publication other than
an abstract of not more than 400 words has occurred or is being considered, a reprint or manuscript
should accompany the material submitted to the Journal of Clinical Epidemiology.

Supplemental information such as extensive statistical tables, computer algorithms and original
questionnaires will not be included in the print version of the Journal of Clinical Epidemiology, but
will be made available on the web site; the link will be provided in the printed article. Please note:
supplemental pieces will not be copy edited. Authors should state explicitly which tables and figures
are web-only material.

Revised manuscripts should also be accompanied by a unique file (separate from the covering letter)
with responses to reviewers’ comments, as well as a file with all changes to the original submission
tracked.

The preferred order of files is as follows: cover letter, suggested reviewers, response to reviews
(revised manuscripts only), manuscript file(s), table(s), figure(s).

Files should be labelled with appropriate and descriptive file nhames (e.g., SmithText.doc, Figl.eps,
Table3.doc). If you have questions during the process, please contact the JCE Editorial Offices at
anneke.germeraad@hag.unimaas.nl or ltugwell@uottawa.ca.

Manuscripts must be written in English. Please note that an editable file is needed for production
purposes, in the case that your manuscript is accepted; original source files, not PDF files, are
required.

PREPARATION
Submission to this journal proceeds totally online and you will be guided stepwise through the creation

and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.




As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately. "What is New?" is required for all submissions. Please upload a separate document with
"What is New?" as the file type HIGHLIGHTS.

References

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

Manuscripts are examined by both Editors and two reviewers. Decisions of the Editors are final. All
material accepted for publication is subject to copy-editing. Authors will receive page proofs of their
article before publication, and should answer all queries and carefully check all editorial changes at
this point. Authors are urged to check their proofs carefully before return, since late corrections cannot
be guaranteed for inclusion in the scheduled issue. Authors are responsible for the specific content
of their articles. Reprints may be purchased using the order form that is sent with the page proofs.
Neither the Editors nor the Publisher accept responsibility for the views and statements expressed
by authors in their communications.

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

At revision, a file with tracked changes from the original submission is required.

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.
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Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eqg. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

JCE has adopted the editorial policy of "more informative titles” (MITs) that crisply and concisely tell
our readers what our authors found in their research. A MIT states the study type and summarizes its
key findings, using the past tense for individual studies and the present tense for systematic reviews.
Although we are ready to assist authors in generating MITs for their work, we encourage them to
submit draft MITs with their original submissions.

* Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Each original article must have an abstract/summary not exceeding 200 words. Abstracts must be
structured with the following headings: Objective, Study Design and Setting, Results, and Conclusion.
An abstract is often presented separately from the article, so it must be able to stand alone. For this
reason, References should be avoided, but if essential, then cite the author(s) and year(s). Also, non-
standard or uncommon abbreviations should be avoided, but if essential they must be defined at
their first mention in the abstract itself. Double-space abstracts, and print them on a separate page.
Abstracts not in compliance with this format will be returned to the authors for revision. The bottom
of the abstract page should list six key words (index-appropriate terms), a running title and a word
count. Commentaries do not require abstracts.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

e Authors are asked to provide a text box entitled “What is new” that summarized what this paper
adds to the existing literature, with up to 5 items/points addressing the following areas:

Key findings

What this adds to what is known

What is the implication, what should change now

Please place this box below the abstract but before the introduction of your paper and upload as a
separate document as the required file type HIGHLIGHTS during submission.

Well-known abbreviations (e.g., DNA, EKG) may be used without definition; all others must be
defined when first used. Units of measurement should be used in accordance with current custom and
acceptability. Generic names of drugs are preferred; a proprietary name may be used if its generic
equivalent is identified.
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Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]l;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

F lice Of ¢

The correct use of statistical methods is paramount for a proper interrogation and interpretation of
study data. There are several checklists available that can be used to help authors. One checklist
found to be helpful is from the Department of Biostatistics, Vanderbilt University School of Medicine
(http://biostat.mc.vanderbilt.edu/ManuscriptChecklist) and we refer authors submitting articles to
the JCE to this checklist. The list covers general statistical problems, filtering, missing data, multiple
comparison problems, multivariate modeling issues, use of imprecise language, graphics, tables, and
other areas.

Embedded math equations
If you are submitting an article prepared with Microsoft Word containing embedded math equations
then please read this (related support information).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Please ensure your tables and figures adhere to the guidance provided in the Common issues
in tables and figures checklist.

See also the following resources from Maarten Boers on improving figures and tables:Series of short
videosArticle on tablesArticle on graphs

Illustrations include charts, drawings, graphs, and photographs. Charts, drawings and graphs must be
computer-generated and should use a Sans-serif typeface (e.g., Arial). Number figures consecutively
in the order they are to appear in the text (e.g., Fig. 1, Fig. 2, Fig. 3, etc.). Figures should be uploaded
as separate files, not embedded in the manuscript file. TIFF, EPS, or PDF are the preferred file formats.
MS Office files (Word, Excel, and PowerPoint) are also accepted. The following image file formats are
not acceptable because they are low resolution: JPG, GIF, ONG, PCX, PNG, and XBM. Figure resolution
for pixel-based images should be at least 1,200 dpi for line art (e.g., graphs, flow charts) or 500 dpi for
photographs, micrographs, CT scans, and related images. Color images should use CMYK color mode.

Additional instructions for the electronic submission of artwork can be found https://
www.elsevier.com/authors/author-schemas/artwork-and-media-instructions. You are urged to visit
this site; some excerpts from the detailed information are given here.
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Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
e Supply files that are too low in resolution.

e Submit graphics that are disproportionately large for the content.

If any table or figure has been published previously, a copy of the letter of permission from the
copyright holder must accompany the manuscript. The original source of the table or figure should
be acknowledged in full reference form in the reference section of the manuscript. The figure legend
(or table footnotes) should conclude with “Reprinted with permission” followed by the appropriate
reference number. Authors are responsible for applying for permission for both print and electronic
rights for all borrowed materials, and they are responsible for paying any fees related to the application
of these permissions.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

¢ Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

¢ Number the illustrations according to their sequence in the text.

¢ Use a logical naming convention for your artwork files.

¢ Indicate per figure if it is a single, 1.5 or 2-column fitting image.

e For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.

* Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
e Supply files that are too low in resolution.

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.
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Illustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Tables
Please refer to Maarten Boers' guidance on proper formatting and principles for effective tables.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Figures and Tables accompanying manuscripts should not exceed a total of 6 and should be numbered
and provided with suitable legends, in a separate electronic file. Do not insert vertical lines in tables.
Include a title for each table. Number tables consecutively within the manuscript (Table 1, Table 2,
Table 3, etc.). Use asterisks (*, **, ***) for P values and otherwise use standard citation superscript
symbols (*, t, ¥, § . . .). Authors should place footnotes in order, reading from left to right and top
to bottom, and should begin a new series of footnotes for each table. Footnotes should not appear in
table titles. Lengthy tables should be avoided as they might be too large to be reproduced in print.
However, they may be submitted as a web-only appendix.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/20011B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOQOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
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Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley and Zotero, as well as EndNote. Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal's style.
If no template is yet available for this journal, please follow the format of the sample references
and citations as shown in this Guide. If you use reference management software, please ensure that
you remove all field codes before submitting the electronic manuscript. More information on how to
remove field codes.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.com/use-citation-style/journal-of-clinical-epidemiology

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer ], Hanraads JA], Lupton RA. The art of writing a scientific article. J Sci Commun
2010;163:51-9. https://doi.org/10.1016/j.5¢.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer ], Hanraads JAJ, Lupton RA. The art of writing a scientific article. Heliyon.
2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205

Reference to a book:

[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.

Reference to a chapter in an edited book:

[4] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith
RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 281-304.
Reference to a website:

[5] Cancer Research UK. Cancer statistics reports for the UK, http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/; 2003 [accessed 13 March 2003].

Reference to a dataset:

[dataset] [6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1; 2015. https://doi.org/10.17632/
xwj98nb39r.1.

Note shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first 6
should be listed followed by 'et al.' For further details you are referred to 'Uniform Requirements for
Manuscripts submitted to Biomedical Journals' (J Am Med Assoc 1997;277:927-34) (see also Samples
of Formatted References).
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Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).



Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE

Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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