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Abstract
Objectives: Our objectives were to identify what and how data relating to the social determinants of health are collected and reported in
equity-relevant studies and map these data to the PROGRESS-Plus framework.

Study Design and Setting: We performed a scoping review. We ran two systematic searches of MEDLINE and Embase for equity-
relevant studies published during 2021. We included studies in any language without limitations to participant characteristics. Included
studies were required to have collected and reported at least two participant variables relevant to evaluating individual-level social deter-
minants of health. We applied the PROGRESS-Plus framework to identify and organize these data.

Results: We extracted data from 200 equity-relevant studies, providing 962 items defined by PROGRESS-Plus. A median of 4 (inter-
quartile range 5 2) PROGRESS-Plus items were reported in the included studies. 92% of studies reported age; 78% reported sex/gender;
65% reported educational attainment; 49% reported socioeconomic status; 45% reported race; 44% reported social capital; 33% reported
occupation; 14% reported place and 9% reported religion.

Conclusion: Our synthesis demonstrated that researchers currently collect a limited range of equity-relevant data, but usefully provides
a range of examples spanning PROGRESS-Plus to inform the development of improved, standardized practices. � 2023 The Authors.
Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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What is new?

Key findings
� This review of 200 equity-relevant studies identi-

fied 962 PROGRESS-Plus items

What this adds to what was known?
� Researchers most often collect and report a limited

range of equity-relevant data

What is the implication and what should change
now?
� Data that spans PROGRESS-Plus needs to be more

comprehensively collected and reported to under-
stand and address health inequities

� The examples identified will inform guidelines to
improve routine practices

1. Introduction

Increasing recognition of the imperative to conduct
health research through a ‘‘health equity lens’’ has begun
to change research practices, reporting, and policy [1e6].
For exampleeleading medical journals have updated their
guidance for authors on the reporting of data detailing the
race and ethnicity of participants [5] and the representative-
ness of study populations [1]; and the World Health Orga-
nization has identified the need to prioritize investigation
into relationships between social determinants of health
(SDoH) and the effectiveness of health interventions [2].
Aligned with these approaches has been a widespread sug-
gestion that researchers must do better at collecting, report-
ing and interpreting ‘‘equity-relevant’’ data to facilitate
understanding of health inequalities and prompt action to
address avoidable disparities in health.

Routinely collecting equity-relevant data has the poten-
tial to provide information about the generalizability of
study findings; and allow analysis of whether an interven-
tion has differential effects across strata of society. It also
has the potential to prompt researchers to further consider
equity issues in the planning, conduct and interpretation
of health research and can be used to guide population tar-
geting for clinical studies [7e10]. The collection of equity-
relevant data can be challenging for authors due to the
complexity of considerations (including cultural or per-
sonal sensitivities; inconsistent or changing terminology),
gaps in understanding and a lack of clear guidance.

Attention has been given to improving the reporting of
equity-relevant data through the publication of extensions
to reporting guidelines for equity considerations for sys-
tematic reviews [11], clinical trials [12], and observational
studies [13]. However, despite this available guidance eval-
uations of current practices indicate that adequate reporting
standards are yet to be met [14]. Both the collection and re-
porting of equity-relevant information is likely to be
improved through the development and implementation of
clear, consensus-based guidance on what equity-relevant
information should be routinely collected and how to
collect it.

The PROGRESS (Place; Race/ethnicity/culture/lan-
guage; Occupation; Out of Work, Gender and sex; Religion,
Education, Socioeconomic status, Social capital) frame-
work can be usefully applied to assist with the identification
and classification of equity-relevant data. It can prompt re-
searchers to consider equity when planning studies and col-
lecting data. The PROGRESS acronym was initially
proposed in 2003 [15] and subsequently expanded to
PROGRESS-Plus [16,17] to incorporate additional
context-specific characteristics (e.g., age, disability) that
can contribute to inequities in health. We applied the
PROGRESS-Plus framework in this scoping review to
prompt the identification of participant characteristic data
relevant to evaluating individual-level SDoH.

This scoping review is an important first step in a broad-
er project [18] that aims to develop and recommend a min-
imum dataset of equity-relevant items for broad application
in the pain field (www.isshoos.org). This review intends to
draw from health research (broadly) to inform this work,
through identifying current approaches to the collection
and reporting of data relating to PROGRESS-Plus. Our pri-
mary objective is to identify what data relating to the SDoH
are collected in equity-relevant studies (in any field of
health) and describe how these data are collected. Our sec-
ondary objective is to map the items to the PROGRESS-
Plus framework.
2. Methods

The protocol for this review was developed in accor-
dance with best-practice guidance for the development of
scoping reviews [19] and registered on Open Science
Framework (https://osf.io/dqan2/). The registered protocol
describes a two-stage scoping review that aims to develop
a comprehensive set of items (extracted from published
studies) used to identify SDoH in clinical and research set-
tings. Stage 1 of this review has been completed [18]; this
manuscript reports Stage 2. Our reporting is consistent with
PRISMA extension for scoping reviews [20].
2.1. Search strategy

We systematically searched MEDLINE and Embase for
equity-relevant studies that were published during the most
recent full calendar year (2021), by developing a search
strategy that incorporated a validated search filter devised
to identify equity-relevant trials [21]. Since equity-
relevant trials focus on analyses across PROGRESS-Plus,
we expected that these studies would identify more diverse

http://www.isshoos.org
https://osf.io/dqan2/
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populations and include a broader range of items used to
identify SDoH than a general search without this filter.
We conducted two separate search processes using English
search terms. Firstly, we searched for randomized trials
(individually randomized or cluster randomized) and longi-
tudinal cohort studies (see Appendix 1a for the full search
strategy). Secondly, we re-ran the search strategy to iden-
tify studies with a cross-sectional design (Appendix 1b).
2.2. Selection criteria

We included studies published in any language that
involved human participants in health research, without
limitation to participant age, language or other sociodemo-
graphic characteristics. All studies identified by our data-
base searches were considered ‘‘equity-relevant’’ due to
our use of a search filter designed to identify equity-
relevant studies. To be included in this reviewdstudies
were also required to have collected and reported two or
more participant characteristics relevant to PROGRESS-
Plus [16]. The PROGRESS-Plus characteristic and how it
was measured must have been reported explicitly in the
published documents. We referred to published definitions
of the PROGRESS-Plus framework to determine the rele-
vance and appropriate classification of data in this study.
For exampleeOliver et al. (2008) defined ‘Socioeconomic
Status’ as an: ‘‘Income-related measure for example,
means-tested benefits/welfare, affluence measures etc.’’;
and Social Capital as: ‘‘Neighborhood/community/family
support’’ (p. 26). O’Neill et al. (2014) provided further ex-
amples and contextualization’s which informed appropriate
selection and categorization of data. We included all studies
that reported the variable names and/or the questions asked
Duplicates removed:
2810

Records removed that 
were iden fied as ‘wrong 

study design’*: 1822

148 records screened to
iden fy 100 eligible 

randomised and cohort 
studies
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Fig. 1. PRISMA fl
of participants and provided details of all response cate-
gories. We excluded study protocols, reviews, commen-
taries, conference abstracts; and studies that did not
include the response categories for the PROGRESS-Plus
characteristic of interest.
2.3. Screening and data extraction

We managed the citations of the two searches for longi-
tudinal and cross-sectional studies separately to ensure that
each study design was adequately represented in our re-
sults. We exported the search results into Excel where we
listed the studies in random order using a built-in random
number generator. Two independent reviewers screened
the studies for eligibility (ELK, AC, SS, ST), beginning
at the top of the (randomly ordered) list. Pairs of reviewers
screened the records until they reached agreement on 100
studies that met the eligibility criteria. This process resulted
in 100 randomly selected studies for each study design (200
in total) being included in this review. Any discrepancies or
disagreements between the two reviewers were discussed
and a third reviewer was consulted to resolve any conflicts
(if required). Previous research has demonstrated that a
sample of 200 equity-relevant studies is sufficient to pro-
vide broad coverage across the PROGRESS-Plus character-
istics [14].

Five reviewers (ELK, AGC, AC, SS, ST) extracted the
relevant data from the included studies using a standardized
and pilot-tested excel spreadsheet. Ten percent of the
included studies were extracted in duplicate and cross-
checked for accuracy. Any inconsistencies were resolved
and corrected; a third reviewer was consulted in the case
of persisting disagreement. We extracted data relevant to
Duplicates removed:
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Records iden fied from
MEDLINE and Embase:
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ow diagram.



Table 1. Summary characteristics of included studies

Study characteristics No of studies (%)

Publication year

2021 200 (100%)

Income Level of Country

High or upperemiddle-income countries 162 (81%)

Lower or loweremiddle-income country 38 (19%)

Study design

RCT 32 (16%)

Cluster RCT 5 (3%)

Longitudinal Cohort 57 (29%)

Cross-sectional 106 (53%)

Study population

Adults 139 (70%)

Children and Adolescents 19 (10%)

Other 17 (9%)

Older Adults 13 (7%)

Household/Families 12 (6%)

Study participants recruited from

Community 79 (40%)

Healthcare 59 (30%)

National Survey 36 (18%)

School 24 (12%)

Work 2 (1%)
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the following fields: study authors, country of study, publi-
cation language (if not English), study design, description
of the study population and setting. We extracted the
following additional items: the type of SDoH measured,
(i.e., what was measured)dclassified according to
PROGRESS-Plus, and how the variable was measured
0 20 4
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Fig. 2. The frequency of reporting of PROGRESS-Plus characteristics in inclu
legend, the reader is referred to the Web version of this article.)
(i.e., the variable name and/or the question asked; and the
response options), including categories or cut-offs used.
In cases where all response options were reported but the
questions were not provided in detail, the variable name
(as reported) and response options were extracted, and
study authors were contacted with a request for further
question details. The authors were emailed with our spe-
cific request on three occasions over a 4-week period.
Studies were not excluded from this review if the authors
did not reply. In the case of no response from the corre-
sponding authors the variable name (rather than the ques-
tion asked) was inserted into the data extraction form.

2.4. Data synthesis

We summarized the characteristics of included studies
descriptively and calculated the median and interquartile
range for the number of PROGRESS-Plus characteristics
reported in each study. We calculated the number of studies
that collected data relevant to each of the PROGRESS-Plus
characteristics and identified subcategories of questions
evaluating each characteristic. These results were tabulated
alongside examples of the questions addressing each sub-
category from the included studies.
3. Results

Our searches identified 11,216 randomized and cohort
study records and 25,675 cross-sectional study records
(see Figure 1). We removed duplicateseresulting in 8,396
unique randomized and cohort study records and 17,989
unique cross-sectional study records that we exported into
Excel. We sorted the spreadsheets by ‘‘Publication Type’’
to enable rapid exclusion of record types that did not meet
0 60 80 100

nsurance status (11), immigra on/ci zenship status (4), 

92.5
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ded studies. (For interpretation of the references to color in this figure



Table 2. An overview of how researchers collect and report data relevant to PROGRESS-Plus (with examples)

PROGRESS-Plus characteristic Subcategory Question example

Place Region of residence (urban/rural) How would you describe the region in which you live?

Type of housing How would you describe the place where you live?

Race, ethnicity, culture,
language

Ethnicity/ethnic background How would you describe your ethnic heritage?

What ethnic group do you belong to?

Race/racial background What is your racial background?

Which race group do you consider yourself to belong to?

Race/ethnicity What is your ethnic/racial group? (Check all that apply)

Country of birth What is your country of birth?

Skin color What is your skin color?

Other/not classified E.g., are you of Aboriginal or Torres Strait Islander origin?

Occupation Employment status Which of the following describes your current employment status?

Occupation type What is your occupation?

How would you best describe your work type? (e.g., white collar,
blue collar etc.)

Other/not classified E.g., what factors contribute to job-related stress?

Gender and sex Gender or gender identity What is your gender?

What term best describes your gender identity?

Gender/sex (not specified) Are you male/female?

Sex What is your sex?

Sex assigned at birth What sex were you assigned at birth?

Religion Religion/religious belief To what religion or church do you belong?

What religion do you identify with?

Spirituality/religiosity Self-reported religiosity and spirituality measure

Education Education attainment What is your highest level of education??

Years of education How many years of education have you completed?

Literacy Are you literate?

Other/not classified E.g., what is your school type? (public/private)

Socioeconomic status Individual or household income What is your annual individual income?

What is your households total net monthly income?

Ability to manage on current income How well are you able to meet your basic living expenses?

Receipt of public assistance Do you receive public income assistance?

Do you receive free or reduced-price lunch at school?

Postcode classification/deprivation index What is your postcode where you live?

Other/not classified E.g., poverty classification, wealth index

Social capital Marital status What is your marital/relationship status?

Family size/structure Who are you currently living with?

Cohabitants How many people live in your household (including yourself)?

Church/society/club memberships Do you engage in any of the following social activities at
least once a month?

Significant others/social connectedness How often do you have phone calls or visits from your
children/relatives/friends?

During the past 12 mo, how often have you felt lonely?

Other/not classified E.g., who is your primary caregiver?

(Continued )
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Table 2. Continued

PROGRESS-Plus characteristic Subcategory Question example

þPlus Age What is your age?

What is your date of birth?

Sexual orientation How do you describe your sexuality?

Insurance status What type of health insurance do you currently have?

Immigrant/citizenship status Describe your citizenship status

Chronic disease/disability Are you living with a chronic disease?

What is your HIV status?

Other/not classified E.g., are you the main caregiver of a family member
with chronic disease?

Are you currently on home detention?
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our inclusion criteria, before randomly ordering the citation
list.

The characteristics of the 200 included studies are pro-
vided Appendix 4; a summary of the study characteristics
is provided in Table 1. One-quarter of all studies (50
studies) were conducted in the United States of America.
Twenty studies were conducted in China, 11 in Brazil, 10
in Australia, eight in India, and six each in Ethiopia and
Iran. Details of the countries represented in five or less
studies, for each of the searches, are provided in
Appendix 5. The largest proportion (60%) of randomized
and longitudinal studies were conducted in high-income
countries, 21% were conducted in loweremiddle-income
countries, 13% in upperemiddle-income countries, and
the smallest proportion (6%) were conducted in low-
income countries. The income level of the included studies
(as classified by the World Bank) are summarized in a
figure in Appendix 6.

Twenty-seven percent of included studies provided
detailed descriptions of both the questions asked to describe
participant characteristics and the relevant response cate-
gories for the items defined by PROGRESS-Plus. The re-
maining 73% of studies adequately detailed the response
options but did not provide full details of the questions
asked of participants. Upon contacting the authors, 43%
of the contacted authors replied and provided further rele-
vant information.

We extracted a total of 962 items from the included
studies. A median of four items (interquartile range 5 2)
defined by PROGRESS-Plus were reported in the included
studies (Figure 2). The most frequently reported character-
istic was age (92% of studies). Also commonly collected
and reported were data relating to sex and/or gender
(78%) and educational attainment (65%). Half of all
included studies reported data on socioeconomic status
(49%), race/ethnicity/culture/language (45%), social capital
(44%) (most frequently marital status). Less frequently,
data were reported on occupation (33%), and place of resi-
dence (rural vs. urban living) (14%). Few studies (9%) re-
ported data on religion. An overview of how researchers
collect and report PROGRESS-Plus data, with identified
subgroups and examples is provided in Table 2. The fre-
quency with which items relevant to each subgroup is re-
ported in the included studies is provided in Table 3.
When studies reported more than one item related to a
PROGRESS-Plus characteristic, they received a single
count for reporting this characteristic.
4. Discussion

In summary, we extracted data from 200 equity-relevant
studies to provide a set of 962 items used to evaluate
individual-level SDoH. We mapped the items to the
PROGRESS-Plus framework and subgrouped the item
types within each category. Our synthesis demonstrated that
researchers most often report a limited range of equity-
relevant data; and provides a comprehensive set of items
spanning PROGRESS-Plus to indicate what equity-
relevant data researchers currently collect, and how they
collect it.

This study revealed that age, gender/sex, and education
status were reported in the majority of studies
(i.e., O65%); there was common reporting of socioeco-
nomic status, race/ethnicity/culture/language and social
capital; and infrequent reporting of data related to occupa-
tion, place of residence, and religion. These findings are
largely consistent with a 2020 study investigating the fre-
quency of reporting of PROGRESS-Plus characteristics in
individual and cluster randomized trials [14]. Our data indi-
cate that sex and gender reporting are mostly inadequate
and that the data relating to socioeconomic status and edu-
cation status are highly disparate and likely to impede the
potential to for data pooling. Evaluation of social capital
mainly focuses on marital status and possibly overlooks as-
pects of social and community connectedness that may also
be relevant to health outcomes. Furthermore, while race/
ethnicity/culture/language data are collected in almost half
of the included studies, the predominance of included
studies conducted in the United States must be
consideredethese data may be collected less frequently in
broader global contexts.



Table 3. PROGRESS-Plus subcategories and their frequency of
reporting

PROGRESS-Plus
characteristic Subcategory

Frequency
of reporting

Place Urban/rural 27

Housing type 7

Race, ethnicity,
culture, and language

Ethnicity 12

Racial background 25

Race/ethnicity 24

Country of birth 9

Skin color 4

Other 11

Occupation Employment status 43

Occupation type 25

Other 4

Gender/sex Gender 72

Gender/sex (not specified) 18

Sex 66

Sex assigned at birth 3

Religion Religion 16

Spirituality 1

Education Education attainment 99

Years of education 27

Literacy 2

Other 10

SES Income 64

Ability to manage 13

Public assistance 3

Postcode 10

Other 19

Social capital Marital status 63

Family size/structure 12

Cohabitants 23

Church/society/club 3

Social connectedness 10

Other 3

Plus Age 185

Sexual orientation 7

Chronic disease/disability 2

HIV 2

Citizenship status 4

Caregiver 2

Jail detention 1

Insurance status 12

Abbreviations: SES, socioeconomic status; RCT, randomised
controlled trial.
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It is important to recognize that while the items ex-
tracted from included studies were able to be mapped to
PROGRESS-plus, it does not necessarily follow that these
items have informed understanding about the drivers of
health inequities. The degree to which variables can pro-
vide information about disadvantage is also dependent on
the context and setting of the study, characteristics of the
study sample, the analyses undertaken and the interpreta-
tion of the results. The PROGRESS-Plus data reported in
the included studies at times fall short of informing readers
about the diversity of study participants or how well the
study sample represents the population impacted by the
health condition being studied. e.g.ethe data collected
relating to sex and gender appeared inadequate in the ma-
jority of the included studies. This is consistent with the re-
sults of a study examining the reporting of sex and gender
in Campbell and Cochrane systematic reviews conducted in
2016 and 2017 [22]. In the current study, 89% of the items
evaluating this PROGRESS-Plus characteristic reported bi-
nary (i.e., ‘‘male’’ and ‘‘female’’) response options to sex
and gender questions only. While in many cases this re-
flected inadequate response options being provided by
study authors, factors such as a lack of diversity of study
participants, or participants’ unwillingness to disclose
gender diversity may also have contributed to these find-
ings. Only three studies distinguished between what sex
participants were assigned at birth and gender identity (as
a nonbinary construct)dan approach that has been recom-
mended as respectful and inclusive and warrants consider-
ation in future studies [23].

This scoping review has several methodological
strengths. It was conducted and reported in accordance with
best-practice recommendations for scoping reviews
[19,20]; and the protocol was preregistered Open Science
Framework. Minor deviations from the protocol have been
transparently reported in Appendix 3. The results of the
searches were screened in duplicate to confirm study eligi-
bility. Data extraction was subsequently shared between re-
viewers with 10% of the data extraction undertaken in
duplicate confirming accuracy and consistency. We
acknowledge that not extracting all data in duplicate may
increase the risk of error; however, we consider that this
is not likely to have impacted the findings of this review.

Some limitations of this study should be acknowledged.
Our random selection of 200 studies has resulted in a
comprehensive but incomplete evaluation of data items that
have been used to evaluate SDoH in recent research. This
number was guided by a study demonstrating that 200 arti-
cles is sufficient to provide a broad spread of data items
across the PROGRESS-Plus characteristics [14]. Our re-
sults were consistent with these findings. In addition, our
study provides an up-to-date evaluation of current prac-
tices; contributes important evidence that suboptimal data
reporting across PROGRESS-Plus is not confined to ran-
domized trials; and supports the imperative for ongoing ef-
forts to improve data collection and reporting [24,25]. It
was also not important that we find all items used to eval-
uate SDoH, but to scope recent literature to extract exam-
ples of current approaches. There are some limitations
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related to the characteristics of the included studies. The
studies included in this review were predominantly con-
ducted in high-income and upperemiddle-income coun-
tries, with a high proportion conducted in the United
States of America. This will have impacted the type of data
collected, perhaps suggesting acceptability of question
types that may not be relevant to all contexts. We consider
however, that applying an equity filter to our search strategy
likely resulted in a larger proportion of low-income and
middle-income countries being identified than would other-
wise have been the case; and contributed to the geograph-
ical diversity of included studies, and the variety of items
extracted. Finally, we recognize that our review may have
under-reported the practice of collecting equity-relevant
datadour results are derived from the published manu-
scripts, and we recognize that some studies may have
collected equity-relevant but not reported it.

This study highlights limitations in the collection and re-
porting of equity-relevant data in health research and sug-
gests a need to improve the comprehensiveness and
consistency with which researchers collect and report
equity-relevant data. This review also provides a highly
useful collection of items spanning PROGRESS-Plus
describing what equity-relevant data researchers currently
collect, and how it is collected. These findings are a highly
important basis informing our broader initiative (www.
isshoos.org) to develop a minimum dataset for the routine,
standardized collection of equity-relevant data in human
pain research. This dataset will be recommended for broad
implementation as a fundamentally important step toward
further understanding and addressing health inequities.
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