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EXECUTIVE SUMMARY
 

BACKGROUND PURPOSE AND INTENDED AUDIENCE 

The monitoring of changes in Canadian health inequalities 
over time and across groups and settings is currently missing 
from the Pan–Canadian Health Inequities Reporting (HIR) 
Initiative. This topic of analysis has been identified as a 
priority for the Initiative and Canadian health inequality 
surveillance. There is a need for an up–to–date portrait of the 
promising practices implemented by international initiatives 
and Canadian scientific literature, to assess changes in 
health inequalities over time. 

IMPORTANCE 

Expanding health inequality monitoring to integrate a 
dimension of time can provide a better understanding of 
the pathways linking markers of social position to health 
outcomes upon which health and social policy can intervene, 
enable the tracking of potential health equity–related 
targets, and assess the effectiveness of existing interventions 
at meeting equity objectives. 

OBJECTIVE 

We aimed to identify and summarize the key elements from 
international reporting initiatives and Canadian research 
assessing changes in health inequalities over time, including: 
stated purpose and analytic objectives; social stratification 
(exposure) measures; health indicator (outcome) measures; 
health inequality metrics; temporal data operationalization; 
statistical analyses; and data visualization approaches. 

The primary purpose of this technical report is to guide 
future enhanced quantitative data analysis for the Pan– 
Canadian Health Inequalities Reporting (HIR) Initiative. This 
report is therefore intended for an audience of public health 
professionals with epidemiology and biostatistics training. 
More succinct knowledge dissemination products, adapted 
for diverse audiences are to come. 

METHODS 

We conducted a review in two stages, each requiring a 
distinct search and data extraction strategy. Stage 1 involved 
an environmental scan of international surveillance and 
reporting initiatives that reported on changes in inequalities 
through time. Information on initiatives’ design and reporting 
practices was obtained by scanning countries’ official web
sites. No timeframe was imposed. Stage 2 involved a rapid 
scientific literature review. Articles were identified through a 
search of MEDLINE and Google databases for English– and 
French–language Canadian peer–reviewed and grey litera
ture works published after 2010. Information from relevant 
publications was extracted and summarized using a narrative 
synthesis approach. 
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Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

FINDINGS 

We found that a majority of international initiatives that 
were previously identified as reporting on health inequalities 
(N=19 scanned), also included a reporting component 
that explored changes in health inequalities through time 
(n=13/19, 68%). Among the promising practices identified 
were the inclusion of clear statements of purpose and 
analytic objectives, the use of both absolute and relative 
inequality metrics, the application of rigorous statistical 
methods to both assess the magnitude of inequalities, their 
determinants, and their potential changes over time, and 
lastly, the use of data visualization tools to convey findings. 
A principle gap in many of the international reports as well 
as in some of the Canadian scientific literature reviewed was 
an absence of sufficient detail regarding the methodological 
steps and analyses taken, to allow for analytic replication. 
Detailed technical reporting is an essential component of 
rigorous epidemiologic analysis and will represent a useful 
resource for other jurisdictions to draw from, for their 
regional, provincial, or national analyses. 

CONCLUSIONS AND RELEVANCE 

Expanding Canada’s health inequality monitoring to include 
a temporal dimension represents a key priority to align the 
HIR Initiative with the highest calibre reporting initiatives of 
the world, and promote Canada’s public health leadership 
on the world stage. This review identifies over 20 promising 
practices as well as practices to avoid, to ensure the highest 
levels of relevance, excellence, and rigour of future enhanced 
Canadian analyses of changes in inequalities through time. 

6 
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RECOMMENDATIONS FOR HIRI ANALYSES 

Summary of identified promising practices for enhanced reporting by 
the Pan-Canadian Health Inequalities Reporting Initiative (HIRI) on changes 
in inequalities through time: 

 Purpose 

1.	 Specify the overall purpose of the enhanced temporal analyses before designing and performing analyses. 
2.	 The scope of the specified purpose should focus on a transformative action cycle: from improved epidemiologic 

and etiologic understanding, to priority setting, to the monitoring of progress, to supporting and guiding policy 
action, and evaluating the impact of interventions. 

Objectives 

3.	 Align objectives with the overall purpose of the initiative. 
4.	 Explore both descriptive and analytic objectives: aim to both describe overall outcome rates and inequalities in
 

outcome rates over time, and to understand the determinants of these inequalities across time.
 

Outcomes 

5.	 Identify and describe a process for health outcome selection. 
6.	 Avoid grouping outcomes that may be shaped by heterogeneous etiological factors, or treatment or
 

intervention strategies.
 
7.	 Include intermediary social and environmental conditions as outcomes of the analysis. 

Social stratification (exposure) measures 

8.	 Determine and justify the choice of stratification measures based on existing literature and guiding theories
 
and conceptual frameworks.
 

9.	 The use of income, education, and area–level deprivation exposure measures is aligned with existing international 
monitoring initiatives and would allow cross–national comparisons. However, when used, their limitations must 
be acknowledged. 

10.	 The use of additional sociodemographic measures such as race/ethnicity, immigrant status, is necessary
 
to take into account the racialization of poverty.
 

Health inequality metrics 

11.	 Estimate inequalities on an additive (absolute) and relative scale, using rate difference and ratio metrics. 
12.	 If estimating concentration curves or coefficients (GINI), slope or relative indexes of inequalities measures
 

(SII, RII), describe how these estimates should be interpreted.
 
13.	 When estimating SII or RII metrics using linear regression modelling, perform sensitivity analyses to test the
 

validity of linearity assumptions. Alternatively, a hazard modelling approach can be applied to avoid making
 
these assumptions.
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Operationalization of time 

14.	 Group years as needed for statistical power (e.g., 2– or 5–year averages) and consider the use of rolling or moving 
averages if data are severely limited. When using moving averages, analyses should be adapted to accommodate 
this form of data. 

15.	 Consider integrating other time dimensions than calendar years (e.g. age or birth cohorts, captured by year
 
of birth).
 

16.	 Use sufficient timeframes to be able to feasibly observe a change in inequalities (e.g. 5 years or more). 
17.	 Differences in inequalities between two timepoints can be assessed. If seeking to test the significance of


 a temporal trend, the use of multiple time points (e.g., ≥ 5) is recommended.
 

Temporal analysis 

18.	 Provide a systematic description of rates and inequalities, by group and time periods, respectively. 
19.	 Test statistical differences in outcomes between groups and changes in inequalities between periods, using
 

descriptive or regression–based analyses (using interaction terms between exposures and periods).
 
20. Perform decomposition analysis to explore drivers of changes in inequalities. 
21.	 Provide sufficient methodological information to enable replication of all analytic steps. 

Data visualization 

22. Leverage both tables and data visualization tools such as connected scatter plots or stratified bar charts to
 
describe changes in the outcomes across groups, and in the magnitude of inequalities, over time, respectively.
 

23.	 Include metrics of variance (95% CI) within tables and figures. If they cannot be depicted in figures 
(e.g. in choropleth maps), provide data in a supplemental table. 

24.	 Ensure that data visualizations are accompanied by clear written interpretations of the findings on how
 
inequalities changed over time.
 



1. BACKGROUND 
Through its endorsement of the 2012 Rio Political Declaration on Social Determinants of Health1, the Canadian 

Government has recognized that underlying social conditions play an important role in influencing popula-

tion health and well–being2, and has pledged to act on the social determinants of health in order to promote 

health equity. A critical step towards improving health equity in Canada has been the need to understand the 

degree and distribution of health inequalities in the country3. To fill this gap, the Public Health Agency of Canada 

(PHAC), in collaboration with the Pan–Canadian Public Health Network, Statistics Canada, the First Nations 

Information Governance Centre (FNIGC) and the Canadian Institute for Health Information (CIHI), has led the 

Pan–Canadian Health Inequities Reporting Initiative (HIR Initiative), which aims to strengthen the measure-

ment, monitoring and reporting of health inequalities in Canada. 

This initiative has resulted in the development of an online, 
interactive Health Inequalities Data Tool4 and the 2018 
Key Health Inequalities in Canada: A National Portrait report5, 
as well as several related knowledge products6. These 
resources summarize the key associations that exist between 
social determinants and health outcomes in Canada as well 
as the population groups that bear a disproportionate burden 
of the conditions that shape health and well–being. As such, 
they provide a comprehensive baseline measure of the state 
of health inequalities in Canada. 

However, the HIR Initiative has not yet begun monitoring 
changes in Canadian health inequalities over time. Expanding 
health inequality monitoring to include a temporal dimension 
has been identified as a key priority for the Initiative. This 
enhanced reporting component would be beneficial for 
several reasons. First, temporal analyses can help assess 
progress towards the WHO’s Sustainable Development 
Goals, particularly Goal 10 of reducing inequalities3. Second, 
leveraging temporal data can allow for a better understand-
ing of the timing and ordering of associations that link social 
determinants of health to health outcomes, upon which 
health and social policy can intervene3. This information can 
offer the opportunity to assess whether and how (in what 
contexts, populations, and through which mechanisms) 
policies have influenced health determinants and outcomes 
overall as well as health inequalities. 

To guide the scope and methods for enhanced monitoring of 
temporal trends in health inequalities in Canada, there is a 
need to first identify leading monitoring practices that have 

been successfully tested and implemented on the world stage. 
A recent environmental scan by Frank and Matsunaga (2020) 
explored the national monitoring systems of socioeconomic 
inequalities of health in 36 high–income OECD countries. 
Their review summarized the health indicators, socioeconomic 
social stratification variables, and the health inequality metrics 
that are used in seven countries that published reports on 
socioeconomic inequalities in health3. Missing from the latter 
scan, however, was a review of social stratification measures 
used beyond those of income, education or material depriv-
ation—such as gender, country of birth or race/ethnicity—as 
well as an in–depth summary of the overall objectives and 
analytic methodologies used to assess changes in inequalities 
through time. With this rapid review, we aim to build on Frank 
and Matsunaga’s scan3 to establish a methodology–focused 
updated portrait of the promising practices to assess changes 
in health inequalities over time, used across the international 
monitoring landscape. 

However, the scope of international public health reporting 
initiatives can be limited due to operational realities of 
public health institutions, such as time constraints, regional 
variability in policy priorities, scientific capacity, or data 
availability. Given these potential limitations, and since the 
operational reality in Canada is unique, particularly with 
regards to data availability and accessibility, there is also a 
need to explore promising practices to assess changes in 
health inequalities over time within extant Canadian scientific 
literature. This information will be essential to ensure that 
future enhanced analyses and reporting by the HIR Initiative 
meet the highest standards of excellence and rigour. 

Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature
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The objective of this rapid review was, therefore, to review 
existing methodologies and identify promising practices used 
in international public health surveillance efforts in country 
settings similar to Canada, such as those of other high– 
income member countries of the Organisation for Economic 
Co–operation and Development (OECD), and Canadian 
research studies. We aimed to identify and summarize the 
stated purpose or aims, analytic objectives, as well as the 
social stratification (exposure) measures, health indicator 
(outcome) measures, health inequality metrics, temporal 
data operationalization, statistical analyses, and data visual
ization approaches used to monitor changes in inequalities 
through time. We did so through an environmental scan of 
international inequality monitoring systems (stage 1) and 
a rapid review of existing Canadian scientific literature 
(stage 2), respectively. 

2. METHODS 

2.1 REVIEW DESIGN 

This review was conducted in two stages, each requiring a 
distinct search and data extraction strategy. In Stage 1, an 
environmental scan was performed to build on the previously 
identified evidence summarized by Frank and Matsunaga 
(2020)3. This scan focused specifically on the analysis and 
reporting practices of countries that monitored changes in 
health inequalities through time. In Stage 2, a rapid literature 
review of individual Canadian studies or reports was con
ducted to identify additional methodologies that may not 
have been identified in existing national monitoring systems. 

We used a rapid review design in this second phase, rather 
than a systematic review approach7. Rapid reviews offer 
an approach to evidence synthesis that shares the same 
structure as a systematic review, but with an abridged, non– 
exhaustive evidence search component, that enables a faster 
synthesis of knowledge. Governmental actors often use a 
rapid review approach in contexts where time and personnel 
resources are limited7. 

2.2 STAGE 1: INTERNATIONAL SCAN 

a) Eligibility criteria 
In the first phase of the review, which involved a scan of 
high–income OECD countries’ reporting initiatives and 
practices, we included initiatives that 1) reported on at least 
one health inequality measure (relative or absolute) (e.g. 
rate difference, rate ratio, indices of inequalities, etc.) and 
described or assessed changes in that inequality across 
time 2) for a nationally representative sample (e.g. national 
estimates). Eligible reporting initiatives were 3) published 
in English or French—or available on an online platform 
that would allow for web–based translation into English 
or French (due to the authors’ languages of expertise). We 
excluded country initiatives that 4) reported on inequalities 
at a singular time–point (cross–sectional assessment), 
or 5) describe changes through time for a single group 
(within–group changes through time) rather than changes 
in the inequality between groups. 

b) Search strategy 
The countries selected for the international scan were identi
fied in two steps. First, based on Frank and Matsunaga (2020)3  
scan of 36 countries’ reporting initiatives,  we included the  
12 countries that were observed to have published a retriev
able report on social inequalities in health on their official  
website3. Second, in addition to the latter,  we performed an 
additional hand search of the websites of five countries and 
two international, multilateral organizations (WHO Europe,  
OECD), based on our (the author team)’s a priori awareness of 
previous, relevant reports that may have been missed by Frank  
and Matsunaga’s scan3.  Aligned with the rapid review design,  
this search was non–exhaustive but designed to capture a 
representative highlight of countries’ reporting practices.  
Additional details on the country selection for the present 
scan are provided in the Supplemental Material’s Section 7.1a’s 
Table 4. In total, 19 jurisdictions were reviewed, using the 
web–links (URLs) that Frank and Matsunaga (2020)3 provided 
in their supplementary materials files: 

1. Australia  
2. Belgium  
3. England 

4. Germany 
5. Israel  
6. Italy 

7. Japan 
8.  New Zealand 
9. Northern Ireland 
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10. Norway 
11. Mexico 
12.   Republic of  

Ireland 

13. Scotland 
14. Slovenia  
15. Sweden 
16. United States 

17. Wales 
18. WHO Europe 
19. OECD 

c) Evidence identification, data 
extraction and synthesis 

Two reviewers independently screened identified countries’ 
public health websites (either AES or MA, with an independ
ent review by AB). After a full–text review, two reviewers 
(AES, MA) extracted data on each initiative. If technical 
reports accompanied the main publications, these were 
identified and reviewed for additional details. 

Past reviews on this topic have identified that tracking trends  
in health inequalities require at least four key components:  
indicators of health and well–being, social position variables,  
absolute and/or relative measures of health inequality, and  
a time horizon8. Information on each of these elements were  
therefore extracted for each initiative. Elements extracted  
were: the publications’ country setting, authors and year  
of publication, aim(s), health indicators (outcomes), strat
ification (exposure) measures, health inequality metrics,  
and analytic methods.  The content of the data extracted  
was reviewed by an independent reviewer (AB).  A narrative  
synthesis of findings was performed, and described below. 

2.3 STAGE 2: RAPID REVIEW OF 
CANADIAN LITERATURE 

a) Eligibility criteria 
In the second phase of the review of peer–reviewed and grey 
literature, we included works that 1) assessed changes in 
health inequality patterns through time—using at least one 

social stratification (exposure) measure that is meaningful 
for health equity. For example, measures could include soci
oeconomic or sociodemographic variables such as income, 
education, occupation, race/ethnicity or Indigenous identity. 
Works were restricted to 2) those set in Canada. Eligible 
works were 3) published in English or French—or available on 
an online platform that would allow for web–based trans
lation into English or French (due to the authors’ languages 
of expertise)—4) since 2010 (i.e. between January 2010 and 
February 2021 when the search was conducted), 
5) in peer–reviewed or grey literature sources, and 6) 
utilizing a population–representative sample. 

We excluded works that 1) documented simulation– or predic
tion–based trends in health inequalities, as well as works that 
2) were designed to evaluate programs or policies, 3) had a 
cross–sectional design with only a single time point, or 4) had 
a longitudinal design but followed only a single cohort (rather 
than multiple cohorts through time). Works were also excluded 
if 5) they focused on health outcomes that were beyond the 
scope of Canada’s Data Tool indicators (e.g. those that were 
biomedical or clinical focused, such as surgery outcomes or 
primary care wait–times) [(4)], or 6) if they were not available 
through the online Health Canada Library Network. 

b) Search strategy 
In the second stage, MEDLINE (through the PubMed 
interface) and Google databases were searched to identify 
additional studies and reports. The search strings that were 
applied are summarized in Table 1 (the exact search strings 
are summarized in the Appendix’s Table 5). The latter were 
applied in French in Google, of which the first five pages of 
results were reviewed. A snowball search was also applied, 
based on the reference list of identified publications and 
the Key Health Inequalities in Canada 2018 report: 
A National Portrait. 
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TABLE 1.  Search terms used to identify relevant references in the literature search  
on health inequalities monitoring through time 

Database Search terms 

Via EMBASE/PubMed	 In titles/abstracts: (health)  
AND (inequality OR inequalities OR disparity OR disparities OR inequity OR equity OR gap)   
AND (trend OR change OR follow–up OR monitor*)  
AND(time OR temporal)  
AND (socioeconomic OR “social determinants” OR social OR education OR income OR deprivation  
OR occupation OR class OR “Indigenous peoples” OR “Indigenous identity” OR “First Nations” OR  
Métis OR Inuit OR race OR ethnicity OR “race/ethnicity” OR gender OR sex)  
NOT (“climate change”)  
(Filters: full text, published between 2010–2021) 

Via Google/  
Google Scholar  

English terms: National, Monitoring, Surveillance, Health, Inequality, Inequalities,  Trends,  Time,  
Temporal, Socioeconomic, Social determinants, Deprivation, Education, Income, Occupation,  
Indigenous, First Nations, Métis, Inuit, Race, Ethnicity, Gender, Sex   
French terms: National, Surveillance, Santé, Inégalités, Iniquité, Équité,  Tendances,  Temps,  
Temporel, Série chronologique, Changement, Socioéconomique, Déterminants sociaux,  
Défavorisation, Éducation, Revenu, Occupation,  Autochtones, Premières Nations, Métis, Inuit,   
Race, Ethnicité, Genre, Sexe  
(Filter: Jan 1, 2010, onwards) 

c) Data extraction, quality appraisal and synthesis 
One reviewer (AB) screened the titles and abstracts of 
identified works, and applied the defined eligibility criteria 
to identify works to be reviewed in full. Screening was con
ducted using the Rayyan web interface9. After full text review, 
one reviewer (AB) extracted data on publications’ country 
setting, authors and year of publication, aim(s), health 
indicators, stratifying measures, health inequality measures, 
and analytic methods. 

One reviewer (EV) evaluated the quality and risk of bias of 
included works using an adapted scoring scheme based on 
items of the NIH quality checklist for observational cohort 
and cross–sectional studies, adapted for repeated surveys10. 
NIH quality checklist items were adapted to be applied to 
repeat cross–sectional studies. 

Points were awarded if the checklist item was present and 
0 points were awarded if it was absent or unclear (total 
possible score of 12 for cross–sectional studies, 13 for cohort 
studies). Dividing scores by total items, summary scores 
were estimated. Summary scores of “low”, “moderate”, and 
“high” quality were assigned if up 70% of items, between 
71% and 84% of items, and 85% of items and above were 
included, respectively. This is not a validated scoring system, 
but rather an approach to enable a quantitative synthesis 
of works’ rigour. A narrative synthesis of the works’ object
ives, methodologies and quality was then performed and 
described below. 
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3. RESULTS
 

3.1 STAGE 1: INTERNATIONAL  
MONITORING INITIATIVES 

In the first phase of the review, the websites of 19 jurisdictions 
were reviewed. Of these, 13 (68%) met the inclusion criteria 
of reporting on changes in health inequalities through 
time. These included Australia, Belgium, England, Germany 
Northern Ireland, Norway, Scotland, Slovenia, Sweden, the 
United States, Wales, WHO Europe (2 initiatives were identified 
for this jurisdiction, but it is counted once here) and the OECD. 
Detailed characteristics of included initiative reports (N=14) 
are summarized in Table 2. 

There were several reasons why other jurisdictions’ initiative  
were excluded. For example, New  Zealand, reported on  
indicator prevalence trends for distinct population strata, but  
only described the inequality between groups at a single time  
point (i.e.  without assessing whether the inequality changed  
through time)11. Similarly, the Republic of Ireland provides  
yearly, cross–sectional reports on health inequalities, but  
no explicit reports on how these health inequalities changed  
through time.  The remaining countries (Israel, Italy, Mexico,  
and Japan) were excluded because they did not appear to  
publish English or French–language reports (or reports in  
formats that could be translated into English or French using  
online automated translation tools) on changes in health  
inequalities through time. 

a) Objectives 
Purpose 

Though all jurisdictions stated specific analytic objectives 
(described in detail below), only seven described the 
overarching purpose of their analyses. These included: 

1.	 To identify and prioritise practical actions to reduce the 
most significant and widening health inequalities12–14 

2. To better understand drivers of health inequalities across 
populations and areas13,15 

3. To guide and support public health action15–17 

4. To monitor progress in tackling health inequalities14,17 

5. To better understand the impact of interventions on health 
inequalities and health and well–being18 

6. To help set priority health indicators18 

7. To gather information to foster political support 
for action12 

8. Explore how inequalities build up from childhood 
to adulthood13 

Objectives 

Many of the initiatives shared similar objectives. Although 
the exact wording of objectives varied across initiatives, the 
following objective structures were most common: 

1.	 To describe an outcome (indicator) measure, for each 
social strata, and at two or more time points, respectively 

2. To describe the absolute and/or relative inequality in 
an outcome between groups, for each year or period 
studied, respectively 

3. To describe and assess the statistical significance of the 
change in outcome values between two time points, for 
each social group, respectively 

4. To describe and assess the statistical significance of 
the change in inequality between two groups, across 
two time points. 

In addition, two other objectives were specified in WHO 
Europe12 initiatives were: 

5. To assess determinants of the inequalities between 
groups, at two or more time points, respectively 

6. Identify the most significant, persistent inequalities 
over time 

b) Data sources 
All initiatives used survey–based data, often drawing from 
several survey sources to obtain the data necessary for 
the multiple indicators studied. Eight of the initiatives also 
utilized registry–based data, namely to obtain data on births 
and deaths. 
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c) Measures
Outcome (indicator) measures 

International initiatives tended to report on changes through 
time for a cluster of outcomes (or “indicators”). The number 
of indicators studied ranged from under ten12,13,17 to 11619 

(Figure 1). The average number of indicators studied was 29 

(Figure 1). Key indicator themes, studied across initiatives, 
included life expectancy and premature mortality, perinatal 
outcomes (birth weight, mortality), health conditions includ
ing mental health and disability, self–rated health, health 
behaviours, and living conditions (including poverty, social 
support, housing quality), and health care access. 

FIGURE 1.  Number of outcomes (indicators) studied across international initiatives 
monitoring changes in inequalities through time 
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Social stratification (exposure) measures 

International reporting initiatives tended to explore outcomes 
across two or more social stratification or exposure measures. 
Above and beyond sex/gender, age and jurisdictionally–relevant 
geographies, the five most commonly used social or economic 

stratification measures were educational attainment, area–level 
deprivation or disadvantage, rural/urban residence, income, 
and immigrant status (Figure 2). All income, education and 
deprivation measures were categorical, and either structured 
using quantiles or ordinal values (e.g. low, moderate, high). 

FIGURE 2.  Social stratification (exposure) measures used across international initiatives 
monitoring changes in inequalities through time 
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d) Inequality metrics	 absolute measures of inequality. Presenting either rate ratio 
and differences (e.g.  12,20,21, SIIs and RIIs16,22, a combination of 
rate differences and RIIs14, rate ratios and SIIs18, or rate ratios 
and rate differences and RIIs17.) Two jurisdictions (Australia,  
Slovenia) also reported on changes in population impact  
using the population attributable fraction. 

International reporting initiatives used a range of measures of 
inequality.  The most common of which were rate ratios and dif
ferences between groups, followed by slope index of inequality  
(SII) and relative index of inequality (RII) measures (Figure 3).  
Eight (62%) of the reports employed both relative and  

FIGURE 3.  Inequality measures used across international initiatives that monitor changes 
in inequalities through time 

Of the initiatives that estimated rate ratios, the majority did  
not specify how these inequality measures were computed.  
The three initiatives that did provide a minimum of informa
tion appeared to have obtained ratios either through Poisson
regression modeling, or through simple division of rates  
between various groups and a referent group. Models were  
rarely adjusted for other factors beyond age22. Similarly, the  
initiatives that estimated rate differences largely obtained  
difference estimates through simple subtraction of rates  
between various groups and a referent group. 

SII estimates were obtained using simple linear regression 
models. Very few details were provided regarding the models 
used, or whether any sensitivity analyses were applied. The 
RII estimates were produced using the SII linear regression 
modeling output. The initiative that estimated odds ratios 
used adjusted logistic models (21). However, the associated 
report did not explain why certain covariates (e.g. marital 
status) were included in the model. The proportion explained 
estimates were estimated using regression–based Oaxaca– 
Blinder decomposition methods. Lastly, the initiative that 
estimated GINI coefficients did not specify how these 
obtained these coefficients. Overall, the methodological 
sections of many of the reports were often severely limited. 
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e) Operationalization of time 
Most initiatives reported on inequalities over a decade or  
more.  Time periods studied were largely based on data avail
ability (details on time periods studied, by country, presented  
in Appendix I). In a majority of reports (n=9), outcome rates  
and inequalities were presented by  year within the studied  
period. However, to deal with limited data availability, several  
initiatives (n=7) also presented pooled averages of rates and  
inequalities across years.  Additionally, analyses from most  
countries were based on three or more time periods, three  
jurisdictions12,17,23 had a portion of indicators with only   
2 time periods available.  Additionally, one initiative presented  
rolling averages of outcomes and inequalities across grouped  
years (e.g. for 2010–2014, 2011–2015, 2012–2016)16. A r olling  
average is a useful tool when data are severely limited (e.g.  
when population sub–group samples are very small).  The  
initiative in question presented descriptive statistics for each  
overlapping period. Lastly, one initiative operationalized time  
using birth cohorts (based on population’s year of birth),  
rather than calendar time13. 

f) Temporal analyses 
Although all reviewed initiatives described inequalities across 
time, only 8 initiatives performed statistical analyses of 
differences in inequalities across time periods. That is, they 
reported on whether the observed increase or decrease in 
the magnitude of inequalities was statistically significant 
between two or more periods. For these analyses, a baseline 

(reference) period was selected. However, of these 8 initia
tives, four did not provide methodological details on how  
differences between two time periods were tested.  The four  
initiatives that did provide details on the statistical analyses  
they performed each used a distinct method.  The methods  
used were 1) a z–score based approach to test differences  
between two time periods23, 2) a regression–based approach  
in which an interaction term between time and the stratifi
cation measure(s) was used22,24, 3) Cochran–Armitage test  
for trend22, and 4) a conservative approach of assessing for  
potential overlap in 95% confidence intervals between study  
periods16,22.  Additionally, one initiative applied a joinpoint  
regression approach22,  which enabled both an identification  
of inflection points in trend line (e.g.,  when rates started to  
increase or decrease) and an average percent change over  
identified time periods.  

g) Data visualization 
Ten of the initiatives reported their findings in table format. 
The next most common types of data visualization tools used 
were trend lines and bar charts, with rates and inequalities 
in rates presented by year or period. Other methods used 
included connected scatter plots and choropleth maps 
(Figure 4). Examples of the data visualization techniques 
that were used across initiatives are described in the 
Appendix Figure 13. A majority of trend line figures did 
not include 95% confidence intervals. 

FIGURE 4.  Types of data visualization tools and frequency (n) of use across international 
initiatives that monitor changes in inequalities through time 

Tables, 10 Trend lines, 9 Bar charts, 5 Pictograms/Icons, 5 Maps, 1 

Connected 
scatter plot, 3 
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 TABLE 2. International initiatives to monitor health inequalities through time. 

Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome  
Variables (health  

outcomes  
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality  
measure(s)  

(measures of  
inequality between 

groups) 
Time  

horizon Analyses 
Data   

visualization(s) Notes 

Australia 

Indicators of socio
economic inequalities  
in cardiovascular  
disease*, diabetes  
and chronic kidney  
disease** (2019) 

https://www.aihw.gov. 
au/reports/social–  
determinants/ 
indicators–  
socioeconomic–  
inequalities/summary 

*CVD 
**CKD 
Accessed: 2021–11–18 

Aim: The results  
contribute to the  
evidence base for pre
venting and managing  
chronic diseases, by  
providing a baseline  
for ongoing monitoring  
of inequalities in CVD,  
diabetes and CKD 

Objective: Describe  
the current magnitude  
of socioeconomic  
inequalities in CVD,  
diabetes and CKD  
in Australia.  Where  
possible, it presents  
long–term data to  
assess whether these  
inequalities have  
changed over time. 

ABS 2011–12  
Australian   
Health Survey 

ABS Death  
Registrations to  
Census linked dataset 

AIHW National  
Mortality Database 

AIHW National  
Hospital Morbidity  
Database 

Australia and New  
Zealand Dialysis and  
Transplant Registry 

National Diabetes  
Services Scheme 

Indicators reporting  
change over time: 

•  Incidence of acute 
coronary events 
(heart attack) 

•  Incidence of stroke 
•  Cardiovascular 

disease mortality 
•  Type 2 diabetes 

prevalence (based 
on service use) 

•  Diabetes mortality 
•  Treated end–stage  

kidney disease 
prevalence 

•  Chronic kidney   
disease mortality 

Stratifiers used for  
reporting change   
over time:  

Socioeconomic  
area using the  
Index of Relative  
Socioeconomic  
Disadvantage  
(quintiles 1 to 5) 

Sex (males, females)  

Summary measures  
used for reporting  
change over time: 

Rate ratio   
(lowest versus   
highest quintiles)  

Rate difference  
(lowest vs.  highest  
quintiles) 

Relative index of  
inequality (RII) 

Population   
attributable   
fraction (PAF) 

Mortality   
inequalities:  
2001–2016   
(4 time points) 

Disease incidence:  
2006–2016   
(3 time points) 

Disease prevalence:  
2011–2016   
(2 time points) 

No statistical tests  
were conducted to  
ascertain the direction  
of a trend 

RII: no details on  
methodology only a  
definition. Mentioned  
assumption of linear  
relationship between  
health indicator and  
disadvantage but  
do not elaborate  
on whether test for  
linearity was done 

Presentation of results  
for change over time:  
table form only 

Direction of trends:  
Arrows (icons) used to  
indicate if inequalities  
are increasing,  
decreasing or no  
change (where 3+ time  
points available, based  
on 2 consecutive falls/ 
rises in given summary  
measure). 

No discussion   
of results 

95% CIs not given 

Some discussion of  
limitations: use of  
area based measures;  
absence of data to  
report on inequalities  
by ethnicity, culture  
and language, social  
support, residential  
environment; does not 
address underlying  
determinants causing  
inequalities, reverse  
causation/direction  
of causality cannot be  
ascertained 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome  
Variables (health  

outcomes  
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality  
measure(s)  

(measures of  
inequality between 

groups) 
Time  

horizon Analyses 
Data   

visualization(s) Notes 

Belgium 1) Describe education– 
based inequalities in  
health in Belgium 

1997–2013 Health  
Interview Surveys  
(HIS)  

31 indicators, 
including: 

Education level (two  
categorizations:   
(1) ≤ primary educa
tion (“lowest”); lower  
secondary education;  
higher secondary  
education; higher  
education (“highest”);  
or (2) ≤ lower second
ary education; higher  
secondary education;  
higher education) –  
individual level 

Difference in years  
of life expectancy  
between high and low  
education groups, by  
sex/gender,  by year  
(2001, 2011) 

Difference  in years  
of life expectancy  
between high and low  
education groups, by  
sex/gender,  by year  
(2001, 2011) 

Frequency–based  
estimation of preva
lence ratios and  
differences [details  
on analytic methods  
are lacking] 

Connected scatter  
plots of difference  
in life expectancy or  
prevalence differences  
or ratios (y axis) by  
year (x axis) 

•  Unclear information   
on meaning of 
“low” and “high ”  
education cat
egories 

•  No 95%  
CI reported 

•  The Belgium 
Health Care Know
ledge Centre (BKE) 
produces reports 
on healthcare use 
inequalities:  

Sciensano (National  
Public Research  
Institute) report 

URL:  
https://www. 
healthybelgium.be/ 
en/health–status/ 
health–inequalities 

Accessed: 
2021/03/19 

Interactive   
data site: 
https://www. 
healthybelgium.be/ 
en/health-status/ 
about-the-health
status-report/ 
interactive  
databases- 
sciensano 

2) Describe health  
inequalities   
through time  

2014 Food  
Consumption Survey 

Belgium censuses  
2001 and 2011 linked  
with the mortality   
were used 

•  Life expectancy  
(LE) Quality of Life 

•  Premature 
Mortality 

•  Morbidity (chronic 
& mental health) 

•  Health behaviours 
determinants 
(smoking, obesity,  
fruits and 
vegetables/ 
sugar–sweetened  
beverage  
consumption) 

Sex (males, females) 

Prevalence ratios  
and Prevalence  
differences of other  
indicators (between  
“low” and “high ”  
education groups)  

Note: population  
attributable fractions  
(PAFs) and “composite  
index of inequality”  
(CII) measures were  
also estimated, but  
only for 1 period  
(no change in time  
estimated) 

Mental health 
Prevalence differences  
and ratios, by  year  
(2001, 2004,   
2008, 2013) 

Smoking, obesity 
Prevalence differences  
and ratios estimated  
by  year (1997, 2001,  
2004, 2008, 2013) 

A  “test for statistically  
significant change”  
was reported, however  
no details on statistical  
analyses are provided 

https://kce.fgov. 
be/sites/default/ 
files/atoms/files/ 
KCE_334_Equity_ 
Belgian_health_  
system_Report.pdf 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome  
Variables (health  

outcomes  
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality  
measure(s)  

(measures of  
inequality between 

groups) 
Time  

horizon Analyses 
Data   

visualization(s) Notes 

England 

Public Health  
Outcomes Framework  
(PHOF) Data Tool –   
England: 

https://fingertips.phe. 
org.uk/profile/  
public–health–  
outcomes–  
framework 

Accessed:  
2021–03–22 

1) Describe health  
inequalities in England 

2) Assess health  
trends over time  
through several  
indicators and using  
socioeconomic  
stratifiers  

NHS Digital 

Office for National  
Statistics data 

Department for Work  
and Pensions / HM  
Revenue and Customs 

Index of Multiple  
Deprivation 

And other governmental   
data sources 

•  116 indicators  
reported through 
time, falling under 
5 themes: 

•  Overarching  
indicators (related 
to life expectancy) 

•  Wider determinants   
of health (early  
childhood learning,  
crime, homeless
ness, poverty, etc.) 

•  Health improvement  
•  Health protection 
•  Healthcare 

and premature 
mortality 

•  Additional  
indicators also 
report health 
inequalities;  
however, they  
are not reported 
through time 

Primary stratifier: 

Area–level   
deprivation deciles   
(used for almost all   
116 indicators) 

Secondary stratifiers
For select indicators  
(e.g. well–being) 

 

Gender (male, female) 

Age (4–year groups) 

Race/Ethnicity  
(White,  Mixed, Asian,  
Black, Chinese, Other) 

Education (No  
qualification, ≤ Level 1,  
Level 2, Level 3, ≥  
Level 4, Other) 

Working status  
(Inactive, Unemployed,  
Working) 

Disability (Disabled,  
Not disabled) 

Sexuality (Hetero,  
Gay/Lesbian, Bisexual,  
Other, Prefer not say) 

Housing tenure  
(Owns no mortage,  
Owns with mortgage,  
Rents–local authority,  
Rents–private) 

Country of birth  
(Scotland, N. Ireland,  
Ireland, Wales,  
England, India, Poland,  
Pakistan, Other) 

Socioeconomic  
group (Managerial/  
professi. Intermediate,  
Manual, Never  
worked, Long term  
unemployment) 

Religion (None,  
Christian, Buddhist,  
Hindu, Jewish,  Muslim,  
Sikh, Other) 

By strata: 

Prevalence (%) 
Crude rate (rate per  
1 000 or 100 000  
population) per year),  
including 95% CI 

Slope Index of  
inequality  (SII) for  
deprivation deciles in  
England, ONLY for life  
expectancy at birth  
and life expectancy  
at 65 (for males and  
females, separately)   
(e.g. life expectancy) 

Times horizons   
vary according to   
the indicators   
and stratifiers. 
Most of the indicators  
are reported by  year,  
approximately from  
2010 to 2019; although  
some are reported  
since 2006–2007, and  
others starting around  
2014–2015 

Many rates (e.g.  
cause–specific  
mortality r ates) were  
age–standardized  
through indirect  
standardization; 

SII estimation  
through least–squares  
linear regression,  
based on rates   
for each decile   
of deprivation   
(source, p.5),  
by year  

Tables 

Trend lines of  
rates or SII (y–axis)   
by  year (x–axis), for  
each strata 

Bar charts of rates  
(y–axis) by according  
to deprivation deciles  
(x–axis), stratified   
by year  

Several bar charts   
are presented for   
each year, which   
allows analyzing   
data through time. 

Public Health England  
conducts a regular  
survey–based consul
tation (latest in 2019)  
with stakeholders, to  
evaluate the indicators  
used within the PHOF.  
The indicators are  
adjusted according   
to responses   
(https://www.gov. 
uk/government/ 
consultations/public  
health-outcomes  
framework-proposed  
changes-2019  
to-2020.) 

Technical   
details available:   
https://fingertips.phe. 
org.uk/documents/ 
PHOF_Overarching_ 
user_guide_Feb_2021_ 
FINAL.pdf 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome  
Variables (health  

outcomes  
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality  
measure(s)  

(measures of  
inequality between 

groups) 
Time  

horizon Analyses 
Data   

visualization(s) Notes 

Germany 

“Health Inequalities   
in Germany and in  
international compari
son” 2018 report by   
Robert Koch Institute  

URL:  
https://edoc.  
rki.de/bitstream/  
handle/176904/  
3046/29h9Ym8  
0rMkdI.pdf?  
sequence=  
1&isAllowed=y 

(Updated   
March 17, 2021) 

Accessed: 
2021/03/17  

Describe temporal  
trends in health  
inequalities 

European Statistics  
on Income and  
Living Conditions  
(EU–SILC); The  
German Cardiovascuar
Prevention Study  
(DHP); German  
National Health  
Interview and  
Examination Survey  
1998 (GNHIES98) 

Epidemiological  
Survey of Substance  
Abuse (ESA); National  
Food Consumption  
Study (NVS); German  
Oral Health Study  
(DMS); German  
Socio–Economic   
Panel (SOEP);  

German General Social  
Survey (ALLBUS)  

12 indicators: 

•  Self rated health 
•  Income inequality 
•  Poverty rate 
•  Smoking preva

lence 
•  Life expectancy   

(birth, age 63) 
•  Diabetes preva

lence 
•  Mortality (Median 

annual change 
•  Sporting inactivity 
•  CVD 
•  Cancer 
•  Other diseases 
•  External causes 

Regional–level  
Socio–economic  
deprivation (Low,  
Middle, High) 

Sex (males, females) 

Income (from  
SOEP) – individual or  
household level. Strata  
used were: 

•  <60%, 60% to 
150% and ≥ 150% 
of median income 

•  “income earning 
points” (Low: 
30–39 income 
points, High: 65+ 
income points) 

•  Quintile groups 
(low – Q1 versus 
high Q5) Odds ratio 
comparison: high 
vs. low quintile 

Educational level  
Low (<High school),  
middle, (High school),  
high (>High school) 

Overall prevalence   
and incidence, by  
year, by strata 

Odds ratio (95% CI)  
measuring relative  
income inequalities  
(quintile 1 versus  
quintile 5) for men &  
women, by  year period 

Rate difference  
(RD), Rate ratio (RR)  
(all–cause mortality  
comparing low  vs high  
educational group) 

Self–rated health:  
1994–1999, 2000– 
2004, 2005–2008,  
2009–2014 

Income inequalities:
1984 to 2000 (data  
grouped 2–year  
periods 1984–1985   
1989–1990,  
1994–1995,  
1999–2000) 

Smoking:   
2003, 2009,   
2010, 2012 

Life expectancy  
at age 63: 1995  
to 2008 (grouped
by 1995–1996,  
2007–2008) 

Life expectancy  
at birth: 1998 to  
2013 separated into  
4 groups in 3–year  
increments;  
1998–2000,  
2003–2005,  
2008–2010,  
2011–2013) 

Mortality:   
1980 and 2010 

Diabetes:   
1988 to 2012  
(data grouped as  
1988–1994,   
1999–2000,  
2001–2002,  
2003–2004  
2005–2006,  
2007–2008,  
2009–2010  
2011–2012) 

Sporting activity:   
2003 to 2012   
(single–year data   
for 2003, 2009,  
2010, and 2012) 

Odds ratio estimation
was not described  
in the report [Maron  
et al.’s 2014 article is 
referenced: calendar 
year– and sex–strat
ified logistic models 
were performed, they 
were adjusted for age 
and marital status] 

RR/RD estimated 
by dividing and sub
tracting, respectively, 
rates for each group; 
95% CI estimated 
using 1000 sample 
replicates (bootstrap) 
[Machenbach et al.  
2016 referenced but 
details largely missing 
in the article and the 
Koch report] 

Differences in RR 
and RD between 
two time periods 
estimated through 
subtraction (no 95% 
CI provided, just p– 
values) [details were 
missing on how these  
changes were esti
mated; Machenbach  
et al. 2017 referenced  
but details are largely  
missing from this  
article and the   
Koch report]  

Connected   
scatterplot of  
prevalence/rates 
(y axis) for each 
subgroup) across 
time (x axis) 

Odds ratio plot: 
Scatter plot of odds 
ratios (y axis) by 
year periods (x axis), 
for men and women 
separately, with 
standard deviation 
error bars 

Bar charts 
Median annual change 
in mortality between 
1980 and 2010 (y axis) 
by cause of death 
(CVD, cancer, “other” 
and “external”) and by 
educational level (low, 
middle, high) (x axis) 

Tables (All cause 
mortality) (Column 
headers: absolute 
inequalities (RD), 
Relative inequalities 
(RR); rows were 
stratification measure 
values, e.g. sex) 

•  The Robert 
Koch Institute 
is a German 
federal government 
agency and 
research institute 
responsible for 
disease control 
and prevention. 

•  Some indicators 
focused on a 
specific subset  
of age (e.g. 25 to 
69 years olds). 

•  Unclear how  
calendar years 
were grouped for 
analyses; no justifi
cation provided 

•  Unclear why  
logistic models 
were adjusted for 
marital status 
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Outcome 
Variables (health 

outcomes 
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality 
measure(s) 

(measures of 
inequality between 

groups) 
Time 

horizon Analyses 
Data 

visualization(s) Notes 

Northern Ireland 

Health Inequalities  
Annual Report (report  
and data tables):  

https://www. 
health–ni.gov. 
uk/publications/ 
health–inequalities–  
annual–report–2020  

Accessed: 
2021/03/30 

Last update:  
December 2020 

Overall aims:  

1.  To compile, process,  
analyse, interpret and  
disseminate a wide  
range of statistics  
covering health and  
social care 

2.  To support public  
health policy develop
ment through the  
management of the  
public health survey,  
and the analysis   
and monitoring of  
resulting data. 

Objectives:   
To describe gaps 
between the most and 
least deprived areas of 
Northern Ireland, and 
assess whether there 
has been negative 
change (widening gap),  
no notable change,  
or positive change 
(narrowing gap) 

General Register  
Office data; 

NI Health Survey:  
Public Health  
Information &  
Research Branch; 

Vital Statistics &  
Administrative  
Research and   
Support Branch; 

Northern Ireland  
Statistics and  
Research Agency  
(NISRA); 

Information  
Analysis Directorate  
(Department   
of Health); 

NI Cancer Registry, NI  
Maternity System. 

Inequalities reported  
for 51 indicators  
through time,   
related to: 

•  Life expectancy  
and General health; 

•  Premature Mortality; 
•  Major diseases; 
•  Hospital activity; 
•  Mental Health; 
•  Alcohol, Smoking  

and Drugs 
•  Birthweight,  

Pregnancy and 
Early years; 

•  Diet and Dental 
Health (also 
named Childhood 
Obesity). 

•  Several indicators 
were age–  
standardized, using 
the direct method,  
taking the 2013 
European Standard 
Population (ESP) 
as standard 
population. 

Primary stratifier:   
Area–level  
Deprivation– based  
on the Northern  
Ireland Multiple  
Deprivation Measure  
(NIMDM) produced   
by NISRA. 

(although the  
Deprivation Index is  
disaggregated into   
5 quintile groups, only  
the most and least  
deprived quintiles are  
presented; information 
on the gradient   
is missing)  

Secondary  
stratifiers:  
(only for certain  
indicators) 

Geography  

–overall and by   
17 sub–regions;  

note: not all of the  
51 indicators are  
examined at the  
regional level due  
to low counts; only  
robust indicators  
are presented at the  
sub–regional level) 

Rurality (vs urban) 

Age – only for life  
expectancy): gaps  
between the least and  
the most deprived  
areas are disaggre
gated by 5–year Age  
groups for both sexes  
(see p. 33 and 34 of  
the Annual report). 

By strata: 
Prevalence and rates  
(%, per 1000, per   
100 000 population):  
for the least and the  
most deprived areas. 

“Absolute gap” rate  
difference between  
the least and the most  
deprived areas. 

Slope Index of  
Inequality (SII): to  
calculate the absolute  
inequalities between  
the least and the  
most deprived areas  
accounting for the  
distribution across all  
deciles (only for life  
expectancy at birth  
and age 65) 

Relative Index of  
Inequality (RII): to  
calculate the relative  
inequalities between  
the least and the  
most deprived areas  
accounting for the  
distribution across  
all deciles (for all  
indicators except  
those related to   
life expectancy) 

The SII and RII were  
not systematically  
estimated for   
all indicators. 

For Life expectancy  
and General health:  
by rolling 3–year  
periods (2012–14;  
2013–15; etc. to  
2015–2018) 

Premature Mortality:  
rolling 3– to 5– year  
periods (2010–14;  
2011–15; […] 2016–18) 

Major diseases:  
Cancer: rolling 7–year  
periods: 2007–13;  
2008–14; […] 2011–17 

Other indicators:  
rolling 4–year periods:  
2012–15; 2013–16;   
[…] to 2016–19) 

For Hospital activity:  
rolling 2–year periods:  
2014–15; 2015–16;   
[…] to 2018–19) 

Self–harm: rolling   
6–year periods:  
2010–15; 2011–16;   
[…] 2014–19 

Suicide rate:  
rolling 3–year periods:  
2012–2014; 2013–15;  
[…] 2016–18 

Mood & Anxiety  
prescription rate:  
2014–2018, yearly 

Lung cancer  
incidence: 2007 to  
2017, yearly 

Infant mortality rate:  
2010 to 2018 (5–year  
periods: 2010–14;  
2011–15; etc.) 

Diet and Dental Health:  
2014 to 2019 (2–year  
periods: 2014–15;  
2015–16; etc.)  

“Absolute inequal
ity” appears to be  
the crude difference  
between rates in the  
least and the most  
deprived areas [no  
specific details   
were provided]. 

SII estimation:  
through linear  
regression [very few  
details provided in the  
report, p.54] 

RII estimation: calcu
lated by dividing SII by  
the population average  
(mean) outcome [2014   
report, p.12] 

Changes in  
estimates through  
time were estimated  
by comparing 95%  
confidence intervals  
[few de tails were  
provided report, p.9] 

Tables in the   
Excel sheet and in   
the Report 

Bar Charts:  
outcomes prevalence  
(y axis), 3–year  
periods (x axis) 

Trend lines  
y axis: SII between the  
least and the most  
deprived areas (in %  
or in years – only for  
life expectancy,); x  
axis: time; 

*Throughout the  
report and the Data  
Tables (Excel sheet),  
pictograms are  
displayed for every  
indicator in order to  
illustrate changes  
in gaps between  
disadvantaged and  
advantaged areas  
of NI.  

•  No 95%  
confidence  
interval around  
RII estimates 

•  Unclear why  
rolling averages 
were computed 
(overlapping time 
periods) 

•  Strong, extensive 
health inequality  
reporting and data 
visualization 

•  The report clearly  
indicates for which 
indicators that 
inequalities have 
widened, narrowed 
and stayed the 
same.  

•  This provides a 
clear and summar
ized overview of 
changes in health 
inequalities in NI 
(see p.12 and 13 of 
the 2020 Annual 
report). 



•  Pictograms of  
direction of 
change 1) highlight 
whether gaps 
have widened or 
narrowed and 
2) indicate how  
changes in gaps 
are driven changes 
among most  
or least  
deprived areas 

Very useful for   
policy action. 
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Norway 

Reports from the  
Norwegian Institute of  
Public Health (NIPH) 

Norhealth database,  
containing exhaustive  
data on the health of  
Norwegians:   
http://norgeshelsa.  
no/norgeshelsa/  
?language=en.  

NIPH reports on  
Social inequalities:  
https://www.fhi.no/ 
en/op/hin/groups/ 
social–inequalities/.  

PDF format report  
(p.43 to 50): fhi.no/  
contentassets/ 
d021a759c5ed48ae  
85fffc94e35785cf/ 
health_status_in_  
norway_2018.pdf.  

Overall aim: to  
better understand  
drivers of health  
inequalities across  
populations and  
counties in Norway in  
order to guide public  
health action. 

Objectives: 

1) Describe the state  
of health and health  
inequalities in Norway; 

2) Assess trends  
over time using  
several indicators and  
stratifiers (mainly  
education, age, gender  
and geography) 

National surveys from  
Statistics Norway;  
updated every   
3 to 4 years; 

National health  
registries (9 registries  
other than the one  
from Statistics  
Norway) 

All the data is gathered  
in a Municipal  
Statistics Bank that  
general Public Health  
Profiles for all Norway,  
based on selected  
indicators. 

28 indicators  
reported through time,  
falling under 4 themes: 

•  Childhood 
•  Environment (e.g.  

social support) 
•  Health and Disease 

(life expectancy,  
self–reported 
health, mortality  
and morbidity) 

•  Living habits 
(physical activity,  
smoking, nutrition,  
etc.) 

Additional indicators  
also report health  
inequalities; however,  
there are not reported  
through time. 

Educational   
attainment – 3 levels 

Age – 2 or 3 groups 

Gender – Men,  Women  
and Both Genders 

Geography – 
Disaggregating by  
Counties (n=18) or by  
Regions (n=4) 

For Childhood  
indicators: Grade level  
(5th or 8th Grade) 

Not all 28 indicators  
are disaggregated by  
education, gender, age  
and geography. 

Education is the one  
that is systematically  
used when evaluating  
health outcomes  
through time. 

Prevalence (% or rate  
per 100 000 people  
per year) 

Numerator (number   
of people) 

Standard ratio (for  
Geography only): Ratio  
between county and  
national average for a  
given year; E.g.  A ratio  
of 87 means that the  
county’s percentage  
is 13% lower than the  
national level. 

Times horizons  
vary according to  
the indicators and  
stratifiers, e.g.: 
For indicators related  
to life expectancy  
and cause–specific  
mortality, time hor
izons approximately  
between 1981   
and 2005; 

For indicators related  
to childhood, time hor
izons approximately  
between 2014   
and 2018; 

For indicators related  
to living habits,  
environment and  
morbidity, time  
horizon approximately  
between 1998   
and 2015 

Indirect standardization   
for age and gender  
distribution 

Interactive tables; 

Trend lines (y axis:  
rates; x axis: time;  
stratifiers: Gender,  
Age, Educational  
attainment and  
Geography);  

Bar charts are also  
used to display rates  
of several indicators  
across certain  
stratifiers; however,  
this data visualization  
does not allow to  
follow the evolution of  
trends through time. 

Extensive reporting of  
health statuses and  
health inequalities  
through time using  
Education attainment  
as the main stratifier  
for health inequities.  
No disaggregation   
by income 
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Scotland

 “Long–term  
monitoring of health  
inequalities” report  
(December 2018) 

https://www.gov. 
scot/publications/ 
long–term–mon
itoring–health– 
inequalities–decem
ber–2018–report/ 

Accessed:  
2021–03–30 

Overall aim: to  
identify and prioritise  
practical actions to  
reduce the most   
significant and  
widening health  
inequalities   
in Scotland. 

Objective: 

To monitor progress  
in tackling health  
inequalities in the  
longer term as well as  
managing short and  
medium term progress 

National Records   
of Scotland; 

Scottish   
Health Survey; 

NHS Information  
Services Division  
(ISD); 

Scottish   
Cancer Registry 

Inequalities reported  
for 13 indicators  
related to: 

•  Life expectancy  
and mortality 

•  Mental wellbeing; 
•  Coronary Heart 

Disease (CHD); 
•  Cancer; 
•  Alcohol; 
•  Birthweight; 
•  Self–assessed 

health of adults; 
•  Limiting long–term 

conditions for adults 

Indicators were age–  
standardized, using  
the direct method,  
taking the 2013  
European Standard  
Population (ESP) as  
standard population 

Area–level  
Deprivation index  
based on the Scottish  
Index of Multiple  
Deprivation decile  
groups (estimated  
based on equal  
weighting of area– 
level income and  
employment). 

By strata:  
Prevalence and rates  
(%, per 1000, per  
100 000 population):  
prevalence is shown  
cross–sectionally  
(only for year 2017) for  
all 10 deciles  

“Absolute gap” rate  
difference between  
the least and the most  
deprived areas. 

Relative Index of  
Inequality (RII):  
estimates the relative  
inequalities between  
the least and the  
most deprived deciles  
accounting for the  
distribution across   
all deciles. 

For premature   
mortality: RII  
estimates for each  
year between 1997   
to 2017 [report p.8] 

For Mental wellbeing,  
Limiting long–term  
conditions for adults  
and Self–assessed  
health: RII for 2–year  
periods between 2008  
to 2017 (2008–2009,  
2010–2011, etc.); 

For CHD, Cancer  
Alcohol and Low  
birthweight: RII for  
each year between  
1996 to 2017; 

“Absolute inequality”  
appears to be the  
crude difference  
between the least and  
the most deprived  
areas [no specific  
details were provided]. 

RII estimation:  
The slope index of  
inequality is computed  
through linear  
regression modeling  
[few details provided  
in the report, p.51] The  
RII is computed by  
dividing the SII by the  
population mean. 

Trend lines 

RII or prevalence (y  
axis) across time  
periods (x axis);  
prevalence graphs  
show trend lines for  
the least and the most  
deprived areas. 

Overall non–stratified  
estimates for each  
year are also reported  
in table format. 

•  The first part of 
the 2018 report 
summarizes the 
progression of 
health inequalities 
in Scotland accord
ing to the selector 
indicators.  

•  No 95% confidence 
interval around  
RII estimates  
are provided 

•  Indicators are 
updated annually 
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Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome 
Variables (health 

outcomes 
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 
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measure(s) 

(measures of 
inequality between 

groups) 
Time 

horizon Analyses 
Data 

visualization(s) Notes 

Slovenia 

Inequalities in Health:  
Future Challenges  
for Intersectoral  
Cooperation 

URL:   
https://www.nijz.si/ 
en/publikacije/ 
inequalities–in– 
health–future– 
challenges– 
intersectoral– 
cooperation 

Accessed:   
2021–11–17 

No explicit objectives 
provided (generally: 
describing inequalities 
between groups) 

Mortality Database 

Perinatal Information 
System of the Republic 
of Slovenia 

Slovenian Registry 
of Prescription Drug 
Consumption 

The Cancer Registry 
of the Republic 
of Slovenia 

European Health 
Interview Survey 
(2007, 2014 and 2019), 

Health Behaviour in 
School–Aged Children 
(2002, 2006, 2010, 
2014 and 2018) 

Living Conditions  
(EU–SILC) 

Household  
Consumption  
(Household   
Budget Survey) 

33 indicators 
covering: 

•  Self–rated health 
•  Life Expectancy 
•  Maternal health 

(incl. smoking 
during pregnancy, 
low birth weight, 
preterm birth) 

• Healthy living 
(smoking, heavy 
drinking, F&V, 
phys act, obesity) 

•  Prescription 
medications 

•  Chronic pain 
•  Cancer incidence 

(incl. all sites, 
lung, breast) 

•  Mortality (lung 
cancer, alcohol, 
suicide, injuries) 

Stratifiers used for 
reporting change 
over time: 

Educational 
attainment (Lower 
i.e. less than high 
school, Higher, i.e. 
post–secondary 
and higher) 

Sex (males, females) 

Rate difference (RD), 
ratio ( RR) 

Relative index of 
inequality (RII): 
mortality, 
prescription drugs 

Slope index of 
inequality (SII): 
mortality, 
prescription drugs 

Population attrib
utable 
fraction (PAF): 
mortality, prescription 
drugs, cancer 
incidence, data from 
national research 
studies (EHIS, HBSC) 

Mortality and fertility: 
2006–2019 (3 time 
points using 3 year 
aggregation) 
Prescription drugs: 
2012–2019 (annual 
time points) 
Cancer: 2012–2017 
(annual time points)– 
EHIS: 2007–2019 
(3 time points) 
HBSC: 2002–2018 
(5 time points) 

RD estimation: 
absolute difference in 
rates between groups 
(subtraction) 

RR estimation: ratio 
of rates between 
groups (division) 

Change in inequality 
over time: Regression 
using independent 
variables of age, 
period, education 
and interaction 
between the latter two 
(education*period); 
models differed based 
on outcome (Poisson 
regression for mortal
ity, prescription rates, 
logistic for fertility) 

Joingpoint regression 
for cancer  

Cochrane–Armitage  
trend test for survey– 
based outcomes (EHIS  
and HBSC) 

SII, RII, PAF:   
no estimation   
details provided 

Trend lines of 
outcomes (Y axis) 
across time(X axis), 
by education and for 
each sex 

Colour coded icons to 
represent trend in low/ 
high education gap 
by indicator based on 
improvement/ 
deterioration/no 
change or inconclusive 

No description of 
how colour coding 
was determined (i.e., 
based on summary 
measure results and/ 
or regression model) 

Figures do not have 
95% CI 
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Sweden 

Public Health  
Authority Website  
URL: https://www. 
folkhalsomyndigheten. 
se/folkhalsorappor
tering–statistik/ 
tolkad–rapportering/ 
folkhalsans–  
utveckling/resultat/  

English summary :   
https://www.science
direct.com/science/ 
article/abs/pii/ 
S0033350619301933 

Accessed: 
2021/02/03 

1) Describe   
the inequality   
between groups  

2) Describe the  
changes in indicator  
prevalence across  
time, for each   
social group 

Assess for potential  
changes in inequality  
between groups   
across time 

Open Comparisons  
Public Health Study 

33 indicators  
Themes: 

•  Life expectancy 
•  Health status 
•  Health conditions 
•  Health behaviours 
•  Living conditions 
•  Living habits 

Education 

Pre–upper secondary  
Upper–secondary  
Post–secondary  
(Age– or gender–  
adjusted) –   
individual level 

Immigration/  
Country of birth  
(Nordic region, Rest  
of Europe Outside  
Europe, Sweden)  
overall and by gender 

Sex (males, females) 
Age (15–year groups) 
overall and by gender 

Prevalence and   
incidence ratios  
(relative risk – RR)  
(age– and sex  
adjusted) 

Overall prevalence  
estimated. 

Prevalence/   
incidence   
estimation for: 
2006 to 2018,  
stratified by year 
Differences tested:  
across continuous  
measure of time  
and between   
reference periods 

RR estimation:  
Poisson regression  
models 

*Complete–case  
analyses 

Changes through  
time: Assessed 
through Poisson  
regression modeling of  
prevalence difference,  
with interaction  
terms between  
group variables and  
time (two analyses:  
continuous– and  
indicator–based time  
measure used) [ref] 

Connected scatter  
plot of prevalence  
(Y axis) for each  
subgroup) across time  
(X axis)  

Change analysis  
results only reported  
in–text 

•  Inequality measures  
were age and 
gender adjusted 

•  Use of Poisson 
regression instead 
of logistic avoids 
collapsibility issues 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome 
Variables (health 

outcomes 
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality 
measure(s) 

(measures of 
inequality between 

groups) 
Time 

horizon Analyses 
Data 

visualization(s) Notes 

United States 

Health Disparities and  
Inequalities Report –  
United States, 2013  
(189p.) 

https://www.cdc.gov/ 
mmwr/pdf/other/ 
su6203.pdf 

Accessed:   
2021–04–14 

1) Describe health 
disparities in the US 

2) Assess health 
trends over time 
through several 
indicators and using 
socioeconomic strat
ifiers (predominantly 
race/ethnicity) 

Current Population 
Survey; Behavioral 
Risk Factor 
Surveillance System; 
National Immunization 
Survey; National 
Health Interview 
Survey; National Vital 
Statistics System; 
National Survey 
on Drug Use and 
Health; National 
HIV Surveillance 
System; National 
HIV Behavioral 
Surveillance System; 
Medical Monitoring 
Project; National 
Health and Nutrition 
Examination Survey; 
Agency for Healthcare 
Research and Quality, 
Healthcare Cost and 
Utilization Project; 
U.S. Census Bureau’s 
Federated Research 

Health inequalities 
reported for 29 
indicators through 
time, falling under 
5 themes: 

•  Social determinants 
of health 

•  Environmental 
hazards (no indi
cators assessed 
through time for 
this theme) 

•  Health care access 
and Preventive 
services 

•  Behavioral 
risk factors 

•  Health outcomes 
(life expectancy, 
morbidity and 
mortality) 

•  Additional inequal
ities are reported 
for other indica
tors; however, they 
are not reported 
through time 
(cross–sectional 
only) 

•  Estimates were 
age–standardized 
for a 12 indicators 
(education level, 
income/poverty 
and all 10 leading 
causes of Death) 

Primary stratifier
Race/ethnicity – 
White, Black, Hispanic, 
Asian/Pacific Islander, 
American Indian/ 
Alaska Native, Multiple 
(or other)
Secondary stratifiers
Sex – Male, Female 
Age groups – 25 to 44, 
45 to 64, 65–79 
Educational attain
ment – <High school 
(HS); HS graduate 
or equivalent; Some 
college; College 
graduate Individual 
or household 
Income/Poverty
– two operation
alizations: 1) Poor, 
Near poor, Middle 
income, High income; 
2) Income quartiles 
(Q1–Q4)
Disability status – 
Disability, No disability
Place of Birth 
– multiple operation
alisations: 1) Born in 
US/US territory; Born 
in foreign country; 
2) USA, Mexico; 3) 
US; Canada, Europe, 
Australia or New 
Zealand; Mexico, 
South America, 
Caribbean; Africa and 
Middle–East; Asia or 
the Pacific Islands 
Time since immigra
tion –< 2, 2 to 5, > 
5 years
Urban/Rural 
residence – Inside vs.  
outside metropolitan  
area 
US Census region – 
Northeast, Midwest, 
South, West 
Language spoken 
at home – English, 
Spanish, Other
Patient’s primary
occupation
– Unemployed/no 
occupation, Healthcare 
worker,  Other worker,  
Unknown 
Geography – 50 states 
Primary healthcare 
provider type  – Any  
health department,  
Private/other provider
Health insurance –  
Yes, No 
Sexual behaviour (for  
HIV only) – Men who  
have sex  with men; All  
other men 

By strata: 

Prevalence (% or rate, 
per 1000 or 100,000 
population/year) 

Some indicators have 
data with confidence 
intervals (95%), other 
do not. 

“Absolute 
difference” in rates 
between a group and a 
referent group 

“Relative difference”: 
indicates the propor
tion difference in rates 
between a group and a 
reference group (%) 

Life expectancy 
Yearly, 1999–2008 
HIV Infections 
Yearly, 1999–2017 
Preventable 
hospitalizations 
Yearly, 2001–2009 
Obesity 
3–year periods, 
1999–2002, 
2003–2006 and 
2007–2010 
Diabetes, Heart 
disease, Alzheimer. 
Cancer 
Chronic Lower 
Respiratory Disease, 
Cerebro–vascular 
disease 
Influenza & 
Pneumonia 
Unintentional injury, 
Suicide, Nephritis 
Disaggregated data 
only for 1999 and 2010 
Infant mortality 
2005 and 2008 
Motor vehicle– 
related deaths 
2005 and 2009 
Health–related 
quality of life; 
Self–rated physical 
health; 
Self–rated mental 
health; Employment 
status; 
Pre–term births 
2006 and 2010 
Homicides 
2007 and 2009 
Teenage births 
2007 and 2010: 
Health insurance 
2008 and 2010: 
Education level;   
Income/poverty 
2009 and 2011:  
Cigarette smoking 
2006–2008 and  
2009–2010:  
Seasonal influenza  
vaccination coverage 
2009–2010 and  
2010–2011 

“Absolute difference” 
estimated by taking 
the difference in rate 
between exposed ref
erent group. Statistical 
significance tested 
using two–tailed z 
test with Bonferroni 
correction for multiple 
comparisons. No 95% 
CI computed. 

“Relative difference” 
estimated by dividing 
the absolute difference 
by the rate value for 
the referent category, 
multiplied by 100: 
[R1–R0]/[R0]*100 
(i.e. the proportion (%) 
by which the group’s 
rate is higher or lower 
than the reference) 

Changes in 
“relative difference” 
through time 
estimated by taking 
the difference between 
estimates at two time 
points. Standard 
errors (SE) for the 
change estimates 
are estimated using 
a multi–step formula 
process, using SE data 
on both groups, and z– 
score calculation [CDC 
Technical appendix A 
p.10, 2010] 

Most of data is shown 
in Table format. 

For 4 indicators (life 
expectancy, obesity, 
potentially preventable 
hospitalizations and 
homicides), trend 
lines are presented for 
each stratifier (educa
tion, race/ethnicity) of 
rates (y–axis) by years 
(x–axis) 

95% Confidence 
intervals inconsis
tently reported for 
prevalence estimates 

Inconsistent groupings 
and operationalization 
of time, likely based on 
data availability 

Instead of a rate ratio, 
the report used the 
“Relative difference 
measure” (the 
inequality is expressed 
as a % difference) 

No new national report 
from CDC since 2013 

Related publications 
by the Office of 
Minority Health 
and Health Equity 
were – “Trends in 
Disparity by Sex and 
Race/Ethnicity for 
the Leading Causes 
of Death in the United 
States— 1999–2010” 
[PHMP] 
–“Differential 
Association of HIV 
Funding 
With HIV Mortality by 
Race/Ethnicity, 
United States, 
1999–2017” 
[PH report, 2020] 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome 
Variables (health 

outcomes 
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality 
measure(s) 

(measures of 
inequality between 

groups) 
Time 

horizon Analyses 
Data 

visualization(s) Notes 

Wales 

Public Health  
Wales Observatory  
data reporting  
(Tableau – PHOF2017  
Characteristics –  
Area):  
https://public.tableau. 
com/profile/publiche
althwalesobservatory/ 
vizhome#!/ 

Accessed:  
2021–03–30 

Trends and  
interactive data  
is available here:  
https://public. 
tableau.com/profile/ 
publichealthwalesob
servatory/vizhome/ 
PHOF2017SubLA– 
HOME/Home#!/ 
vizhome/PHOF2017  
LAHB–Trends/Trends.  

PHOF  web page +  
links to documents,   
sheets and PDFs:  
http://www.public  
healthwalesobserv
atory.wales.nhs.  
uk/phof.  

Overall aims: 

1) To help understand  
the impact of  
behaviours and public  
interventions on health  
and well–being in  
Wales; 

2) To set priority  
health indicators for  
the people of Wales; 

Objective: To describe  
trends of outcomes  
and of inequalities in  
life expectancy, mor
tality, living conditions,  
health behaviors and  
health through the  
life–course. 



Welsh Health Surveys  
(managed by the  
Welsh Govt) 

Welsh Index of Multiple
Deprivation (managed  
by the Welsh Govt’s  
Statistical Directorate  
and the Local Govt  
Data Unit); 

Mid–year populations  
estimates and Public  
Health Mortality  
(managed by the  
Office for National  
Statistics (ONS)); 

Details on data  
sources available via  
the Technical Guide. 

Health inequalities  
reported for 17  
indicators through  
time, falling under   
4 themes: 

•  Overarching 
outcomes (e.g. life 
expectancy); 

•  Living conditions; 
•  Ways of living 
•  Life–course 

Additional inequalities  
are reported for other  
indicators; however,  
they are not reported  
through time (cross– 
sectional only) 

Primary stratifiers  
Area–level  
deprivation quintile  
groupings based on  
Welsh Index of   
Multiple Deprivation  

Geography   
(22 regions areas)  

Sex   
(males and females) 

Secondary stratifiers 
For a subset of  
indicators, data are  
stratified by 

Family Affluence  
Scale (low,   
medium, high) 

Disability (“limited a  
lot” or “not limited”) 

Age   
(various age  
groupings) 

Rural vs.  urban  
residence 

By strata: Crude rate  
(%, per 1000,   
per 100 000) 

Slope Index of  
Inequality (SII): to  
measure absolute  
inequality trends in life  
expectancy at birth  
and in healthy life  
expectancy between  
highest and lowest  
deprivation areas (only  
available in provided  
Excel file) 

Rate ratio: to  
measure inequality in  
mortality over time  
(only available in  
provided Excel file) 

For indicators  
related to  
Overarching  
outcomes:  

Life expectancy:   
2005 to 2014 

(4–year periods:   
2005 to 2009;   
2009 to 2014) 

For Preventable  
mortality: 2005 to  
2014 (3–year periods:  
2005–2007 to  
2012–2014) 

For indicators related  
to Living conditions:  
2008 to 2017; 

For indicators related  
to Ways of living:  
2009 to 2019, 
2006 to 2017, 
2008 to 2015, 
2005 to 2015; 

For indicators related  
to Health throughout  
the life–course: 
2009 to 2018, 
2012 to 2018,  
2003 to 2015, 
2009 to 2019, 
2007 to 2018, 
2005 to 2018. 

Rate ratio CI 95%  
(differences between  
least and most  
deprived) : only  
calculated and pre
sented for all–cause  
mortality; 

SII CI 95% (inequality  
gap in years): only  
for life expectancy at  
birth and healthy life  
expectancy; 

No statistical analyses  
for trends in inequal
ities were found for the  
other indicators 

The majority of the  
data are available via  
an Excel sheet tables 

Trend lines graphs  
and bar charts of 
rates (y–axis) across  
time (x–axis) for each  
deprivation quintile  
(strata)  

•  Information is 
vast and difficult 
to find; many links 
must be consulted 
to gather the 
information about 
health inequalities 
monitoring 
through time. 

•  Information about 
data availability is 
contradictory (e.g., 
the Indicator map 
shows that 17 indi
cators are reported 
through time and 
disaggregated by 
Deprivation fifths 
but these data 
were not available 
in the presented 
documents). 

•  VPN must be 
off (use public 
Wi–Fi) in order 
to have access to 
web pages and 
downloadable 
documents 
(PDFs, Word Docs
 and Excel Sheets) 

•  The Tableau 
site offers an 
Indicator Map 

•  Data are updated 
every year,  
approximately. 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome 
Variables (health 

outcomes 
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality 
measure(s) 

(measures of 
inequality between 

groups) 
Time 

horizon Analyses 
Data 

visualization(s) Notes 

WHO Europe –  
Health Equity Status  
Report initiative  
(HESRi) 

Healthy, prosperous  
lives for all: the  
European Health  
Equity Status Report  
(2019) available via: 
https://www.who.int/ 
europe/initiatives/ 
health-equity-status
report-initiative 

Accessed:   
2021–04–14 

Overall aim:  

1) To better  
understand what is  
driving gaps in health  
over time, 

2) To identify policies  
and approaches that  
will produce the best  
results for equity   
in health. 

3) To gather and  
provide disaggregated  
data on health  
inequalities in order to  
foster political support  
for action, to focus  
government attention  
on solutions. 

Objectives: 

1) To assess the  
determinants of health  
inequalities over time  

European Union  
Statistics on Income  
and Living Conditions  
(EU–SILC);   
Eurostat;  
Organisation  
for Economic  
Co–operation and  
Development (OECD)  
databases; Global  
Data Lab; European  
Quality of Life Survey;  
Health Behaviour in  
School–aged Children  
Data Management  
Centre; World   
Values Survey 

Health inequalities  
reported for 12 
indicators through  
time, falling under   
3 themes 

•  Life expectancy  
and infant 
 mortality 

•  Self–reported 
health and life 
satisfaction  
(mental, physical) 

•  Socioeconomic 
and living  
conditions 

Estimates were age– 
standardized using the  
direct method with the  
WHO World Standard  
Population 

There are 96  
additional indicators  
for which inequalities  
were reported how
ever, those indicators   
are not reported  
through time (cross– 
sectional only) 

Primary stratifiers 

Income (quintiles;  
although gaps are only  
calculated between  
highest and lowest  
quintile) 

Educational  
attainment  
(Pre–primary to lower  
secondary education;  
Upper–secondary to  
post–secondary non– 
tertiary education;  
tertiary education –   
however,  gaps were  
calculated between  
the highest and lowest  
group) 

Secondary stratifiers 

Family affluence  
(highest, lowest) 

Subnational  
affluence (highest,  
lowest) 

Geography (countries  
of Europe or country  
clusters – Caucasus,  
Central Europe, Nordic  
countries, Russian  
Federation, South– 
eastern Europe/ 
Western Balkans,  
Southern Europe,  
Western Europe) 

Sex (Males, Females) 

By strata: 
Indicator estimates 
(prevalence (%), life  
expectancy, etc.) 

Absolute difference 
in prevalence/rates 
between the most and 
least disadvantaged 
groups 

Proportion of 
inequality explained 
(cross–sectional 
assessment) 

Life expectancy:   
2005 to 2016 
Self–reported health 
and life satisfaction – 
Children: 
2002 to 2014 
Self–reported health 
and life satisfaction – 
Adults: 2003 to 2016; 
2005 to 2017 
Self–reported 
mental health: 
2007 to 2016 
Infant deaths: 
2005 to 2016 
Poverty status: 
2005 to 2017 
Temporary 
employment status: 
2000 to 2017 
Access to green 
spaces: 2011 to 2016 
Long–standing 
limitations in daily 
activities due to 
health problems: 
2004 to 2016 

[It is unclear if many  
years were included  
between the two  
periods identified] 

Absolute difference  
estimated by taking  
the difference between 
the most and least 
disadvantaged groups 
[No details provided – 
simple difference com
putation assumed] 

Change in inequality 
through time 
assessed by estimat
ing the “linear trend 
across all the data 
[time] point” (p.158) 
and estimating the 
p–value for the trend 
(alpha = 0.10; p<0.10) 
[It is unclear how the 
trend was estimated; 
we assume a linear 
regression model 
was used]. 

Proportion of 
inequality explained 
estimated using  
Neumark and  
Oaxaca–Ransom  
regression–based  
decomposition. 

Only  pictograms were  
provided illustrate  
whether inequities 
have widened (red 
arrow: slope > 0, 
p<0.10), narrowed 
(green arrow; slope 
<0, p<0.10) or 
remained the same 
(yellow circle, slope=0 
or p>0.10) 

No trend lines nor 
tables to show 
disaggregated data 
through time. 

Virtual absence of  
details of conducted  
analyses. 

Absence of values of 
rate changes through 
time – only pictograms 
are provided. 

No detailed info on if 
and how time periods 
were grouped, whether 
data on health 
inequalities is available 
yearly, every 2 years, 
on a rolling basis, etc. 

The decomposition 
analysis was novel but 
only cross–sectional. 

A corresponding 
Health Equity Data, 
Data Tool is available 
on the ShinyApps 
platform (through R): 
https://worldheal
thorg.shinyapps.io/ 
european_health_ 
equity_dataset/  
however, data are 
available cross– 
sectionally, by 
individual year only 
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WHO – Europe 

Environmental health 
inequalities in Europe: 
Second assessment 
report Europe (2019) 
https://www. 
who.int/europe/ 
publications/i/ 
item/9789289054157 

Accessed:   
2021–11–18 

Objectives: 

1) Quantify the  
magnitude of  
environmental health  
inequalities within  
countries in Europe,  
using international  
databases 

2) Assess the temporal  
trends of inequalities  
in environmental risk  
exposure and injury  
by comparing latest  
available data with  
the 2012 baseline  
assessment 

3) Identify the most  
significant inequalities  
and the most affected  
population groups  
for follow–up at the  
national or local level 

Eurostat  
WHO and   
UNICEF reports   
European Topic Center  
on Air Pollution and  
Climate Change  
Mitigation (ETC/ACM) 

Health inequalities  
reported for 9 
indicators through  
time, falling under   
2 broad themes 

•  Housing–related 
indicators 
(sanitation, drink
ing–water services,  
noise from neigh
bours, air 
pollution, ability to 
pay energy bills,  
ability to keep cool 
during summer,  
overcrowding) 

•  Road traffic acci
dents (rates and 
mortality) 

Estimates were age– 
standardized using the  
direct method with the  
WHO European region  
population [standard  
population year   
not specified] 

Disaggregated  
data are available  
for 10 additional  
indicators, however,  
these inequalities  
are only reported  
cross–sectionally 

Primary stratifier: 

Geography:  
Euro countries  
cluster – Euro 1, Euro  
2, Euro 3 and Euro 4  
countries – see note  
column for details),  or  
Municipalities or  
Types of spatial unit:  
nomenclature or  
territorial units (NUTS  
2 regions); NUTS 3  
regions and Urban  
Audit cities 

Secondary stratifiers: 

Urban vs rural 

Gender (Males and  
Females) 

Social disadvantage  
(most and least) based  
on a combination of  
SES indicators and  
varying according to  
the level of spatial unit  
considered (e.g. NUTS  
2, NUTS 3, and Urban  
Audit cities):  

•  For NUTS 3 
regions, social 
disadvantage is 
based on  
GDP per capita; 

•  For NUTS 2 
regions, social dis
advantage is based 
on percentage of 
people without 
higher education, 
household income  
and Long–term 
unemployment  
rate; 

•  For Urban Audit 
cities, social dis
advantage is based 
on percentage of 
people without 
higher education 
and long–term 
unemployment 
rate(See p.60 of 
the report) 

Income: Household  
income quintiles or  
Regional poverty level  
(above poverty level or  
below poverty level) 

By strata: 
Indicator estimates 
(prevalence (%, rate 
per 100 000, etc.),  
mean population– 
weighted concentration 
of air pollution) 

Absolute difference  
in prevalence/rates  
between the most and  
least disadvantaged  
groups but also across  
the gradient   
(if available) 

Rate ratio of 
estimates of the most  
disadvantaged over the  
least disadvantaged  
but also across the  
gradient (if available).  

Sanitation: 2000,  
2005, 2010 and 2015 
Drinking–water  
services 
2000, 2005, 2010   
and 2015 
Noise: 2007 to 2016  
(yearly) 
Air pollution:  
2007–2008,  
2010–2011,  
2013–2014 
Road traffic   
injuries – rates: 
2002 and 2011 
Road traffic   
injuries – mortality:   
2006 and 2016 
Ability to pay energy  
bills: 2008 and 2016 
Ability to keep the  
home cool during  
summer:   
2007 and 2012 
Overcrowding:   
2009 and 2016 

Absolute difference  
estimated by taking  
the difference between  
the most and least  
disadvantaged groups  
[No details provided –   
simple difference com
putation assumed] 

Rate ratio is calcu
lated and presented: 
most disadvantaged 
compared to the 
least disadvantaged 
[No details provided 
– simple difference 
computation assumed] 

Tables 

Box plots of estimates  
(y–axis) across strata  
groups (x–axis),  
stratified by period  
(e.g. Figure 28)  

Trend lines of 
estimates (Y–axis)  
by year (x–axis), with  
lines for each strata or  
combined strata  

Graphs used to  
depict a connected  
line (with arrow–head  
direction) between  
the magnitude of the  
inequality at two time  
points, respectively.  
(e.g. Figure 63)  

Maps (only for air  
pollution exposure) –   
showing absolute  
changes between  
European regions  
(See Fig. 27); but  
inequalities not  
represented 

Other maps show  
estimates across  
regions, for two  
separate time periods 
(e.g. Figure 39 –  
road traffic incidents);  
but inequalities not  
presented 

The report identifies  
areas for future  
research  

Many additional  
graphs (histograms)  
are provided to  
describe cross–  
sectional inequalities  

The categorization  
of Euro countries  
is based on many  
features, including the  
moment of introduc
tion in the Euro zone,  
geo–political aspects,  
etc. (See p.112 of  
the report for the  
categorization of   
Euro 1, Euro 2,  
Euro 3 and Euro 4) 
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Country (URL, 
Access date) 

Purpose/Aim/ 
Objective Data source(s) 

Outcome 
Variables (health 

outcomes 
and indicators) 

Stratifier Variables 
(risk factors used 
to define groups) 

Inequality 
measure(s) 

(measures of 
inequality between 

groups) 
Time 

horizon Analyses 
Data 

visualization(s) Notes 

OECD 

Preventing Ageing 
Unequally 

25 OECD countries 
and 9 other major 
economy and G20 
countries (2017) 
https://www.oecd.org/ 
health/preventing-age
ing-unequal
ly-9789264279087-en. 
htm 

Accessed: 
2021–11–18 

Overall aim: The  
‘’Preventing Ageing  
Unequally’’ project 
is part of a broader 
policy agenda of the 
OECD to address 
inequalities of 
opportunities and 
outcomes 

•  To explore how 
socioeconomic 
outcomes of 
individuals build up 
from childhood to 
adulthood 

•  Understand health 
inequalities in 
regards to ageing, 
following a life 
course approach 

•  Provide a com
prehensive policy 
approach, based 
on the findings on 
health inequalities 
in ageing, to 
help individ
uals overcome 
disadvantages that 
cumulate over the 
life course 

Health and Retirement  
Survey (HRS) in the  
USA 2000–2014 

English Longitudinal 
Study of Ageing 
(ELSA) 2002–2012 

Household Income 
and Labour Dynamics 
in Australia (HILDA) 
Survey 2001–2014 

European Community 
Household Panel 
(ECHP) 1994–2001 

European Union 
Statistics on Income 
and Living Conditions 
(EU–SILC) survey 
2004–2014 

Panel Study of Income 
Dynamics (PSID) 
1970–2013 

Global FEM 

Socioeconomic health  
inequalities reported  
for 9 indicators 
through time falling 
under 2 themes: 

1. Economic and 
employment–related 
indicators (e.g. real 
hourly wages, real 
expected lifetime 
earnings, employment 
rates), relative poverty, 
GDP per capita, 
lifetime earnings, 
employment rates) 

2.Life expectancy and 
disability indicators 
(e.g. remaining life 
years at age 50, 
disability–free life 
years at age 50, life 
years with 3+ chronic 
diseases at age 50, life 
years working for pay 
after age 50, life years 
claiming public pension 
after age 50, disability) 

Disaggregated data are 
available for additional 
indicators, reported 
through time; however, 
these indicators are 
only stratified by 
gender (e.g. Figure 
1.14), geography (coun
tries; e.g. Figure 1.18) 
or age groups, and not 
by a socioeconomic 
stratifier 

Cross–sectional data  
are also presented for  
other indicators (17  
total) socioeconomic  
stratifiers such as  
education level (e.g.  
Figure 1.13), family  
living arrangement  
(e.g. Figure 1.23) or  
level of income (e.g.  
Figure 6.18) 

Main stratifier: 

Education level 
– area–based: 
High, intermediate 
and low OR 

High, medium and 
low, based on the 
International Standard 
Classification of 
Education: low edu
cation = levels 0–2; 
medium education = 
levels 3–4; high educa
tion = levels 5–8); 

Secondary 
stratifiers: 

Geography: 
Countries (OECD 
countries) 

Age: 
Birth cohorts (e.g. 
born in 1940–1944; 
born in 1955–1959 and 
born in 1970–1974) 
or Age groups (e.g. 
50–64 and 65+) 

Gender: 
Men, Women 

By strata: 

Indicator estimates 
(prevalence (%), 
$USD, life years, etc.) 

Standard ratio 
(for Real expected 
lifetime earnings 
only): Ratio for real 
expected lifetime 
earnings for a given 
education level and 
a given birth cohort 
compared to women 
from the 1940–1944 
birth cohort and with 
medium education. 
See Fig. 4.11, p. 152: 
for example, men 
born in 1940–1944 
with high education 
have a normalised 
lifetime earnings of 
400 (over women with 
medium education 
born in the same 
period – 1940–1944), 
which means that their 
lifetime earnings are 
4 times higher than 
those of the standard 
population. 

Rate ratio, between 
highest and lowest 
education (e.g. for Real 
expected lifetime earn
ings, see Figure 4.12 p. 
153 of the report) 

Education premium:  
ratio of real hourly  
wages in high–edu
cation group to  
low–education group  
minus 1 (used for Real  
hourly wages –   
Fig 4.9, p. 148 of   
the report) 

Gini coefficient for  
income (see p. 26,  
Figure 1.5) 

For 8 of the 9 indica-
tors, time is based  
on birth cohorts not 
calendar years: 
(e.g. cohorts born 
in 1940–1944, in 
1955–1959 and in 
1970–1974; e.g. Figure 
4.9 at p. 0s, in the 
1940s, 1950s, 1960s, 
and so on) (see p. 
122 of the report 
for the example of 
Employment rates.) 

The number of cohorts 
or time periods used 
vary depending on 
the indicator. 

For 2 of the 9 
indicators (Disability 
and Real hourly 
wages), time periods 
are used to track 
inequalities through 
time. For example, for 
the disaggregation 
of Disability by 
education level (and 
other stratifiers), time 
horizons are from 
2002 to 2012 (data 
available bi–yearly). 

Note: for the indicator 
Real hourly wages, 
data are presented 
using both birth 
cohorts (see Fig 4.10) 
and time horizons (see  
Fig 4.9). 

Stratified estimates  
are presented without  
an estimation of  
absolute differences  
(e.g. Real expected 
lifetime earnings, 
Fig 4.11, p. 152 and 
Remaining life years, 
Table 4.1, p. 165). 

Rate ratio, between 
highest and lowest 
education [No details 
provided – simple 
ratio computation 
assumed]. 

Education premium: 
ratio of real hourly 
wages in high–edu
cation group to 
low–education group 
minus 1 (used for Real 
hourly wages – Fig 4.9, 
p. 148 of the report). 
[Only the calculated 
ratio was presented, 
no details on the 
estimates for real 
hourly wages were 
provided]. 

GINI coefficients 
were estimated for 
countries across time 
periods (no methods 
for GINI estimation 
were provided) 

Changes in income 
Gini coefficients (in 
percentage points)  
are presented [No  
analytical details  
provided – simple  
difference computa
tion assumed]. 

(see p. 26 of the   
report – Figure 1.5) 

Trend lines of 
estimates or $USD 
(Y–axis) by year – 
bi–yearly, (x–axis), 
with lines 
for each strata or 
combined strata 
e.g. Figure 2.10 and 
Figure 4.9. 

Bar charts 
Y–axis: Relative 
difference in hourly 
wages of Highest 
education over 
Lowest education 
X–axis: Countries 
Bars: Cohorts 
(3 cohorts) 
e.g. Figure 4.10, 
p. 150: 
Tables (e.g. Table 4.2 
p. 167) 

Note: Additional 
graphs (histograms) 
are provided to 
describe cross–sec
tional inequalities. 

Following a life–course  
based approach, birth  
cohorts were used 
to report changes in 
inequalities through 
time. 

Birth cohort–based 
analyses can be hard 
to understand at 
first, require careful 
interpretation 

Most indicators 
only present data 
disaggregated by 
country, age groups 
and gender; only a few 
use a socioeconomic 
stratifier. 

Underlying (stratified) 
rate estimates 
were often missing 
when inequalities 
were presented. For 
example, changes in 
GINI coefficients were 
presented, without 
a description of GINI 
coefficients at each 
time point compared 
(see p.26 of the report – 
Figure 1.5.) 
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3.2 STAGE 2: CANADIAN STUDIES
 

In the second phase of the review, 1635 titles and abstracts  
of scientific manuscripts were retrieved and screened. Of  
these, 14 were set in Canada and met all eligibility criteria  

(See Section 2.3 a) Eligibility criteria). Detailed   
characteristics of selected Canadian works are   
summarized in Table 3. 

FIGURE 5. Rapid review of Canadian literature selection flow chart 

Scientific articles identified 
through the search strategy 

(N = 1,635) 

Articles screened 
(n = 1,630) 

TITLES / ABSTRACTS 
SCREENING 

Duplicates removed 
(n = 5) 

FULLTEXT 
SCREENING 

DATA EXTRACTION 

Articles screened 
(n = 30) 

Studies retained for data 
extraction phase 

(n = 11) 

Studies included in rapid review 
(n = 14) 

Studies excluded after 
Title/Abstract screening 

(n = 1,600) 
N = 1,516 (out of scope) 
N = 84 (relevant but not 

set in Canada) 

Studies identified using 
snowball search method

 (n = 3) 

Studies excluded after 
fulltext screening

 (n = 19, out of scope) 
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On average, reviewed works included 78% of the quality 
appraisal checklist items (79% “High” quality, 21% 
“Moderate” quality). The most commonly missing features 
missing were sample size justification/power description, 

assessment of exposure over time for the same individual 
(e.g. whether incomes were different in childhood versus 
adulthood) and the measurement of exposure prior to the 
outcome being measured (Figure 6). 

FIGURE 6. Coverage of NIH Quality Assessment Checklist items in studies reviewed (n=14) 

Research question or objective clearly stated 

Study population is clearly specified and defined 

Participation rate of eligible persons at least 50% 

Subjects were selected from the same or similar populations 
(including the same time period) 

Sample inclusion/exclusion criteria were prespecified 
and applied uniformly 

Justification was provided for sample size, power 
and variance and effect estimates are provided 

Exposure(s) of interest measured prior
to the outcome(s) being measured 

The timeframe was sufficient to reasonably 
expect an association or see a change in inequality 

Exposures included at least two levels of exposure 

Exposure measures are clearly defined, valid, reliable, 
and implemented consistently across all participants 

The exposure(s) is assessed more than once over time 

The outcome measures were clearly defined, valid, 
reliable, and implemented consistently across all participants 

The outcome assessors were blinded to the 
exposure status of participants 

 Key potential confounding were variables measured 
and adjusted statistically for their impact on associations 

Other limitations of reviewed studies included the lack of 
participation rate for each survey and limited adjustment 
for potential confounding variables, other than age and 
sex/gender. Detailed quality assessment results are 
presented in Section 7.2 Quality evaluation: 
Scientific studies. 

a) Objectives
Many of the studies shared similar objectives. Although 
the exact wording of objectives varied across studies, the 
following objective structures were most common: 

1.	 To describe the absolute and/or relative inequality in an
outcome between groups, for each year or period studied,
respectively (n=14/14 studies)

29% 

71% 

71% 

86% 

43% 

14% 

0% 

0 20 40 60 80 100

Percent of studies (n = 14) with each element 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

2. To describe and assess the statistical significance of the
change in inequality between two groups, across two time
points (n=9/14 studies)

Building on the latter description–focused objectives, other 
works also sought to understand the etiology of inequalities, 
and changes therein, over time, as well as potential 
heterogeneity in inequality patterns across groups: 

3. To assess determinants of the inequalities between
groups, at two or more time points, respectively
(n=3/14 studies)

4. To assess if the magnitude of the inequalities between
groups varied (differed) based on groups’ age and/or
sex (n=1/14 studies)
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b) Data sources
In the fourteen Canadian studies reviewed, eight data 
sources were used, six of which were national in scope. The 
two most commonly used data sources were the Canadian 
Community Health Survey (CCHS) (n=7, 50% of studies) 
and Ontario’s ICES provincial health data (n=2, 14%). The 
remaining sources were used in only one of the reviewed 
studies. At the national level, pan–Canadian data sources 
included the National Population Health Survey (NPHS), the 
Aboriginal Peoples Survey (soon to be called the Indigenous 
Peoples Survey, IPS), the Canadian Tobacco Use Monitoring 
Survey (CTUMS), the CanCHEC cohorts, and the Discharge 
Abstract database data. One study used data from Ontario’s 
Integrated Public Health Information System (iPHIS). 

c) Measures
Outcome (indicator) measures 

A majority of studies focused on one to three outcomes. The 
outcomes most commonly studied were diabetes, premature 
mortality, obesity, self–rated health and smoking (Figure 7). 
One of the studies, a report on health status for the City of 
Toronto (Ontario, Canada), explored 13 outcomes including 
lung cancer incidence, physical inactivity, chlamydia, 
gonorrhea, low birth weight, childhood injury, and risk of falls 
among the elderly. None of the studies explored outcomes 
pertaining to living conditions such as receipt of social 
support or housing quality. 

FIGURE 7.  Outcomes (indicators) studied across Canadian studies (n=14) of changes 
in inequalities through time 
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Social stratification (exposure) measures 

The five most commonly used exposure measures used in 
the Canadian studies were income, sex/gender, educational 
attainment, age, and a measure of geography (Figure 8). Other 
measures included marital status (e.g. married or in common– 
law status, divorced/widowed, single), area–level deprivation 
(quintiles), homeownership (yes, no), immigrant status 
(including time since immigration), urban or rural residence, 
receipt of social assistance, and occupational status. 

Several operationalisations of occupational status were  
used.  These included a dichotomous measure of employed  
or unemployed25, a measure of ability to work (yes, no)26 and  
a measure of work sector (e.g.  white collar, blue collar, sales  
work, student, unemployed)26. 

Income was mostly studied quintile values. Both individual–  
and area–level income measures were used (e.g.  27). Income  

values were also often equivalized, based on household  
size25,26,28,29. Educational attainment was operationalized  
based on grade groupings and degree obtained. Geography  
measures included both categorical measures of province or  
territory of residence26 and regional groupings of provinces  
and territories, such as: “Western” Canada (British Columbia,  
Alberta, Saskatchewan, Manitoba),  “Atlantic” Canada  
(New Brunswick, Prince Edward Island, Nova Scotia and  
Newfoundland and Labrador),  “Central” Canada (Ontario   
and Quebec), and the Territories28,30,31. 

Individual–level measures of race/ethnicity, including  
measures of Indigeneity,  were used in three studies.  
These included a dichotomous measure of white versus  
non–white29, and a categorical measure of white, Black,  
Indigenous,  Asian, multiple/other groups25. One study  
explored First Nation, Inuit and Metis populations28. 

FIGURE 8.  Social stratification measures used Canadian studies (n=14) of changes 
in inequalities through time. 
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d) Inequality metrics 	
In Canadian studies, seven measures of inequality  were  
used.  These included, in descending order of frequency:  

rate differences, slope index of inequality (SII) and relative  
index of inequality (RII) measures, rate ratios, concentration  
indexes, odds ratios and population attributable fractions  
(Figure 9). 

FIGURE 9.  Inequality measures used in Canadian studies (n=14) of changes 
in inequalities through time. 
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The most common metric used as an absolute measure  
of outcome difference (e.g. prevalence, incidence or life  
expectancy difference) between groups25,27,32–35. Not all works  
reviewed explicitly described how they measured outcome  
differences, or the variance associated with difference  
estimates (e.g. 95% confidence internals)33.  Differences were  
mostly computed descriptively using crude numerator and  
denominator values, and subtracting the value for one group  
from a reference group. No regression modeling was used.  

In the works that estimated both Slope index of inequality  
(SII) and Relative index of inequality (RII) values29,30,34,36,37, 
several analytic approaches were used.  The most common  
approach was the use of generalized linear models,  with log  

binomial– and identity–links applied for RII and SII estima
tion, respectively29,37.  Another approach was the specification  
of a logistic regression model for RII estimation,  with  
subsequent use of post–estimation predicted probabilities  
for SII estimation30. Both of the latter approaches relied on  
an assumption of linearity of the inequality across the social  
marker studied.  A third approach that was used, that does  
rely on the assumption of linearity,  was Moreno–Betancur’s  
hazard modeling approach, in which Cox proportional hazard  
and additive hazard models are used for RII and SII estima
tion, respectively36. None of the studies appeared to have  
applied sensitivity analyses for their RII or SII estimations. 
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Works that estimated inequalities using outcomes ratios 
(e.g. rate ratios, relative risk measures)27,33–35,38 either 
estimated these ratios descriptively using crude numerator 
and denominator values, and taking the ratio between 
groups of interest27,38, or simply did not specify how ratios 
were estimated. 

Two studies used concentration index measures26,28. These 
measures are estimated using ordinary least squares 
regression. One study estimated odds ratios using logistic 
regression models. Lastly, one study estimated population 
attributable fractions, but did not specify how this metric 
was computed34 . 

e) Operationalization of time 
On average, the studies reported on inequalities over a 
period of 14 years (ranging from 831 to 21 years38). None of 
the reviewed studies examined outcomes after 2017. Time 
periods studied were largely based on data availability 
(details on time periods studied, by study, are presented the 
Appendix’s Figure 12). Descriptive results were presented 
by year or by grouped years (as a pooled average). No rolling 
averages were presented. 

f) Temporal analyses 
Although all reviewed initiatives described inequalities across 
time, the methods used to do so varied across studies. 
Three of the studies26,28,36 provided graphical depictions of 
outcomes across groups, over time, with no formal test of 
significance in inequalities across time. Three studies per-
formed decomposition analyses, to study the determinants 

of inequalities across time25,26,28. The latter studies conducted 
decomposition analyses that were stratified by time period, 
and discussed differences in the estimates of proportion of 
inequalities explained across time period. Three studies27,33,34 

assessed whether inequalities changed over time by exam-
ining whether 95% confidence intervals overlapped across 
study periods. Three studies used regression–analyses, using 
models that were adjusted for a continuous or categorical 
time measure, as well as interaction terms between exposure 
measures and time29,31. Two studies used descriptive test 
statistics (t–tests, z–tests) to test differences in inequalities 
between time periods35,37. 

g) Data visualization and interpretation 
All of the studies reported their findings in table format. The 
next most common types of data visualization tools used 
were connected scatter plots and trend lines, with rates and 
inequalities in rates presented by year or period (Figure 10). 
In the three studies that applied decomposition analyses to 
estimate the proportion of inequalities explained by various 
social determinants of health, cumulative bar charts were 
used to depict the proportions of inequalities explained. 
Lastly, bar charts were used in one of the studies34, as was 
Blakely’s three–way compass to describe the direction of 
absolute and relative inequalities through time36. Examples 
of the latter data visualization techniques are described 
in the Supplemental Material’s Figure 14. A majority of 
graphic representations of trend lines or connected 
scatter plots of outcomes over time did not include 95% 
confidence intervals. 

Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

  
 

 
  

 

 
 

 
 

  

 
 

  
 

 
 

  
 

 
 
 

  
 

 

  
 
 

  

 
  

 
 

  
  

  
 

  
 

 
  

 
 

  
 

  
  

  
  

 

37
 



  

 
 

 

 

’

Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

FIGURE 10: Types of data visualization tools and frequency (n) of use in the 
identified Canadian studies (n=14) 

Tables, 14 Connected scatter plot (stratified), 7 

Trend line (stratified), 6 

Cumulative 
bar charts, 3 

Histogram 
(bar charts), 1 

Blakely s 
compass, 1 

Beyond presenting findings using visual aids, authors provided 
written interpretations of whether and how inequalities 
changed over time. The direction of inequality changes were 
described. Additionally, several reports explained how under
lying outcome rates changes in the specific sub–populations 
to shape the direction and scope of the inequality27 (key take– 
home message interpretations are summarized in Table 3). 

Authors interpreted the coefficient estimates of regression 
models on SII and RII as indicating the “absolute and relative 
changes in the SII and RII respectively for each additional 
year”, where negative values indicated an increase in outcome 
burden in least advantaged groups compared to those in most 
advantaged groups, over time30. For example, in a study of 

inequalities in type 2 diabetes, negative regression coefficients 
in SII or RII models were interpreted as indicating that “the 
absolute inequality in type 2 diabetes has increased over 
time”30. In contrast, an absence of a statistically significant 
change in RII or SII values was interpreted as follows in another 
study: “our findings also suggested that the severity of this 
inequality has not improved over the course of ten years”37. 

Studies that applied decomposition methods described  
which factors significantly contributed to the observed  
inequalities. For example, one study’s key take–home mes
sage was that “factors such as occupation status, drinking  
habits and educational attainment […] contribute negatively  
to the observed inequality in obesity risk in Canada”26. 
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TABLE 3: Canadian studies of changes in health inequality through time (n=14) 

Author,  
Year, Title Objective(s) Data source(s) 

Outcome  
Variables 

Stratifier  
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data   
Visualization Quality Interpretation 






Brown et al. (2015) 

Growing social 
inequality in the 
prevalence of 
type 2 diabetes 
in Canada, 
2004–2012. 

(1) Describe 
absolute and 
relative education– 
based inequalities 
in type 2 diabetes 
prevalence in 
Canada between 
2004 and 2012, 
(2) and assess 
whether inequal
ities changed 
through time 

CCHS 2004/05 
and 

2007/08, 
2009/10, 
2011/2012 

Adults age 25 
years and above 
(N=413453) 

Self–reported 
Type 2 
diabetes 
diagnosis 
prevalence 

Stratifier variables: 

Education 
(10 category, from <grade 8 to 
bachelor’s degree) 

Sex (male, female) 

Region (Western – BC, AB, Sask, 
Man; Atlantic – NB, PEI, NS, 
NFLD; Ontario & QC 

Slope index of 
inequality (SII) 

Relative index of 
inequality (RII) 

stratified by sex, by 
year and by region 

Change in trends 
between 2004 
and 2012 

RII/SII estimation: 

1) Ordered based on education, 
attribute score based on share of 
the population. 
2) Logistic regression model, 
adjusted for age (continuous and 
quadratic transformation of age) 
(RII based on prevalence across 
education levels; SII measured by 
taking difference in post–estima
tion predicted prevalence between 
those with ranks 0 and 1. 

Change over time: Regress SII 
and the natural log of RII on time 
(7 time points, using random 
effects of meta–regression 
analyses; using Metafor package 
in R), weighted by inverse of SE 
of gender–specific SII or RII. 

Trend line plots 
of SII and RII (Y) 
across year (X), 
by region and sex, 
with 95% CI 

Scatter plot 
(95% CI) of SII 
and RII (Y) across 
time (X) with beta 
coefficients for 
relative change in 
SII or RII across 
time, by sex 

Tables 

Low Coefficients repre
sent absolute and 
relative changes 
in SII/RII for each 
additional year 
(2004–2012): 
“The difference 
in the prevalence 
of type 2 
diabetes between 
individuals with 
the highest level 
of educational 
attainment 
compared to 
the lowest, as 
reflected by the 
SII, expanded from 
approximately 
2.5% to 4.5% for 
women and 1.4% 
to 2.3% for men 
between 2004 
and 2012.” 
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Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Buajitti et al.
(2020) 

Changing relative 
and absolute socio
economic health 
inequalities in 
Ontario, Canada: A 
population–based 
cohort study of 
adult premature 
mortality, 1992 
to 2017. 

(1) Describe  
trends in absolute  
and relative  
SES inequalities  
in premature  
mortality between  
1992 and 2017   
(2) and assess  
whether inequal
ities changed   
through time 

Ontario popula
tion cohort (ICES  
administrative  
data) linked with  
Vital Statistics  
Database 

All–cause  
premature  
mortality  
(among aged  
18–74 years;  
rates per 1000)  
Hazard  

Age– (18–34,  
35–44, 45–55,  
55–64,  
65–74) and  
sex–specific 

Stratifier variable: 

Dissemination–area Provincial  
quintile of material deprivation  
(Ontario Marginalization Index) 

Slope index of  
inequality (SII)  
(deaths per 1000) 

Relative index of  
inequality (RII) 

stratified by year  

Rates per year 
(1997 to 2017) 

SII/RII estimated using  
unadjusted Cox proportional  
hazard models (for RII) and  
additive hazard models (SII) 
(Moreno–Betancur approach), 
stratified by sex and year. 

Change over time: visually 
depict SII and RII simultaneously 
(Blakely et al.) “SII values are a 
transformed representation of 
the estimated RII values, based 
on the following mathematical 
relationship between rate, RII 
and SII: SII = 2 × rate × (RII– 1) ÷ 
(RII + 1)” 

Trend line plots of 
mortality per 1000,  
stratified by   
deprivation quintile 

Blakely’s three– 
way “compass”  
plot: RII (Y) by  
mortality rates (X), 
mapped with SII 
contour bands 

Tables 

High Visuzalization: RII  
paths in relation  
to SII contour  
lines and rates:  
“adult premature  
mortality rates  
steadily decreased  
(decreasing  
values along x  
axis) while relative  
inequalities  
steadily increased  
(increasing values  
along y).  For  
much of the study  
period, absolute  
inequalities  
remained fairly  
static; here the  
paths move in  
parallel to the  
SII contour lines.  
Approaching 2017,  
there is a demon
strable increase  
in absolute  
inequalities, above  
and beyond what  
is expected from  
the simple alge
braic relationship  
between overall  
rate and SII, as the  
trend–line paths  
diverge vertically  
upwards from the  
SII contours.” 
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Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Bushnik et al. 
(2020) 

Socioeconomic 
disparities in 
life and health 
expectancy among 
the household 
population in 
Canada. 

(1) Describe 
disparities in 
life expectancy 
(LE) LE and 
health–adjusted LE 
(HALE) in 1996 and 
2011, by gender, 
education and 
income 
(2)  assess whether 
inequalities changed 
through time 

CanCHEC 1996, 
2011 cohorts 

N = 4,526,300 

Five–year 
mortality 
follow–up: 
–Life 
Expectancy 
(LE) 
–Health 
Adjusted Life 
Expectancy 
(HALE) 

at ages 25 and 
65, based on 
person–years of 
follow–up 

By sex/gender (men, women): 

Income (pre–tax household) 
Quintile(overall and 
by education) 

Education 
< HS graduation, HS graduation 
or trades certificate, post
secondary diploma excluding 
university degree, and university 
degree or equivalent. 
(overall and by income) 

Difference in LE 
between groups 

Change in LE 
difference 
between groups 

Change between 
LE in 1996 
and 2011 

Z–test (Z–score based testing of 
equality between two estimates) 

Scatterplot of LE 
and HALE (Y) by 
education group 
(X), stratified by 
income, for 2011. 

All other reporting 
via tables. 

High Take–home mes
sage: “A distinct 
stepwise gradient 
in LE and HALE 
also exists by 
level of education 
within and across 
income quintiles. 
There is evidence 
that disparities 
are wider than 
they were 15 years 
ago, but not 
necessarily to the 
same extent for 
both sexes or at 
different ages.” 

CIHI (2015) 

Trends in  
Income–Related  
Health Inequalities  
in Canada— 
Methodology Notes 

(1) Describe  
indicator trends  
across income  
quintiles through  
time, and  
(2) assess changes  
relative and  
absolute income  
inequalities   
across time 

CCHS 

Survey of Labour  
and Income  
Dynamics 

16 indicators, 
including – age  
standardized:  
Smoking  
Self–rated  
mental health  
Obesity   
Flu   
immunization   
Fall injury  
(seniors)   
Diabetes   
Infant  
mortality  
Small for GA  

All age–  
standardized 

Individual–level household  
income (quintiles) 

Dissemination area–level   
household income (quintiles) 

“Disparity”  rate  
ratio (RR)  
“Disparity”  rate  
difference (RD) 
Between Quintile 1  
and Quintile 5 
Potential rate  
reduction (popula
tion attributable  
fraction) 
Potential  
impact number  
(prevented   
fraction) 

Change between  
1993 and 2011   
(2 time–points) 

Crude rate estimation,  
95% CI estimated using CIHI  
variance formula 

Crude difference calculation  
for changes over time, statistical  
difference estimating by assessing  
for overlapping confidence  
intervals [insufficient information  
to know how  variance of the  
difference was estimated] 

Change over time only estimated  
if estimate at time 1 did not  
approach null 

Tables 

Stratified trend  
lines of outcomes  
on y–axis, years  
on x–axis, with a  
line per group 

Moderate Take–home  
message:   
“this report iden
tified increased  
inequality  
over time for  
the following  
3 indicators:  
Smoking, Chronic  
Obstructive  
Pulmonary  
Disease (COPD)  
Hospitalization  
for Canadians  
Younger Than Age  
75 and Self–Rated  
Mental Health. […] 
Increased inequal
ity was shown  
for Self–Rated  
Mental Health due  
to an increase in  
the rate of poor/ 
fair health in the  
lowest income  
level.” (p.8) 

41 



Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

     

 

 
 

 
 

 
 

 
 

 
 

 
 
 

  
 

 

 
  

 

 
 

 
 

 
 

 

 

 
 

 

 
 
 
 
 

 
  

 
 

 
 

 
 

  
  

 
 
 

 
 

 
 

 
  

  

Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Fang et al. (2020) 

Changes in 
income–related 
inequalities in oral 
health status in 
Ontario, Canada. 

(1) Describe trends 
in absolute and 
relative income– 
inequalities in oral 
health in Ontario 
from 2003 to 2014, 
and 
(2) to determine 
inequalities differ 
by age and sex 

CCHS 2003, 
2007, 2013/14 

Self–reported 
oral health 
(“poor” vs. 
higher) 

Social stratifiers for 
inequality: 
Total household income 
(quintiles, by province) 

Additional strata: 
Age (12–19, 20–34, 35–49, 
50–64, 65 years+) 

Sex (male, female) 

Slope index of 
inequality (SII) 
(multiplied by 100 
for intepretation as 
% point difference) 

Relative index of 
inequality (RII) 

stratified by year, 
and by age and sex 

Change between 
2003 and 
2013/14 (2 
time–points) 

Index of inequality estimated 
by first estimating prevalence in 
each income group, and ranking 
income into ridit scores (0 to 1). 
SII and RII estimated using GLM 
(log–binomial with identity link for 
SII estimation and log link for 
RII estimation) 

Sex– and age–stratified analyses. 

Change in SII and RII over time 
estimated by taking the % change 
between first and last survey 
waves (simple calculation only) 

Tables 

Connected 
scatter plots 
with SII and RII 
on y–axis, years 
on x–axis 

Moderate Finding no statis
tically significant 
difference in SII 
or RII over time, 
authors write: 
“Our findings also 
suggested that 
the severity of this 
inequality has not 
improved over 
the course of 
ten years.” 

Hajizadeh et al.  
(2014) 

Socioeconomic  
inequalities in  
adult obesity risk  
in Canada: trends  
and decomposition  
analyses 

(1) Describe  
income inequality  
in obesity in  
Canadian adults,  
(2) identify the  
contribution of  
factors on the  
income inequality  
at two time points 

CCHS 2000/01  
to 2009/10 

N= ~130,000 

Obesity  
(assessed  
via BMI) 

Inequality stratifier 
Equivalized household income  
Sex, age (Male/Female by  
groups 18–34, 35–49,   
50–65 years) 

Decomposition predictors 
Home ownership (yes/no) 
Marital Status (Married,  
Divorced/Widowed, Single) 

Household arrangements  
(single/married w kids/ etc) 

Education level (<HS, HS,  
some post–secondary, post– 
secondary degree) Occupation  
status (White/Blue collar, sales,  
student, unemployed) 
Immigration status/duration 
Urban/Rural Province 

Concentration  
Index in relation to  
income, stratified  
by  year and age 

Overall and by sex 

Descriptive  
analyses of  
changes between  
2000/01 and  
2009/2010  
(2–points) 

Descriptive analyses of exposure  
and outcome means across time  
(table and trend line graphs) 

C index estimated by ordinary  
least squares (OLS) regression  

Wagstaff decomposition of C 
index using a linear probability  
model (for the absolute contribu
tion of exposures to inequality),  
in 2000/01 and 2009/10  
respectively (stacked bar chart) 

Tables 

Stratified trend  
lines of outcomes  
on y–axis, years  
on x–axis, with a  
line per group 

Cumulative  
bar charts for  
% explained,  
stratified by time  
and group 

Moderate Interpretation  
of C index  
findings: “The  
results showed  
that obesity is  
concentrated  
among the poor  
in Canada. The  
inequality, how
ever, decreased  
over the   
study period.” 

Decomposition  
analyses are strat
ified by time (not  
explaining change  
through time,  
rather differences  
in determinants  
of the inequality  
at various time  
points). Finding  
interpretation:  
“Factors such as  
occupation status,  
drinking habits  
and educational  
attainment  
are other  
determinants  
that contribute  
negatively to the  
observed inequal
ity in obesity risk  
in Canada.” 
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Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Hajizadeh et al. 
(2016) 

Socioeconomic 
gradient in health 
in Canada: Is the 
gap widening or 
narrowing? 

(1) Describe 
socioeconomic 
inequalities in 
functioning across 
time (years), and 
(2) and assess 
whether inequal
ities changed 
through time 

NPHS 1998 to 
2011 

Health Utility 
Index 

Frailty Index 

Inequality stratifier 
Equivalized household income 
(quintiles) 
Education (<HS graduation, 
HS graduation, some postsec
ondary, and post–secondary 
graduate) 

Adjustment variables 
Age (NA) 
Sex (male, female) 
Race/ethnicity (white, 
non–white) 

Relative index of 
inequality (RII) 

Slope index of 
inequality (SII) 

Adjusted for sex, 
age, race/ethnicity 

RII and SII esti
mation, stratified 
by year: 
1998/99 
2000/01 
2002/03 
2004/05 
2006/07 
2008/09 
2010/11 

SII/RII estimated using GLM 
models for SII and RII estimation 
(log and identity link) 

Unadjusted and adjusted for age, 
sex, race/ethnicity 

Change in inequality through 
time assessed using GLM model 
with interaction term between 
fractional rank and time (continu
ous measure) 

Tables High Interpretation: “ 
The statistically 
significant 
decreases in 
the relative and 
absolute indices 
suggested that 
income– and 
education–related 
inequalities in 
health widened 
among Canadian 
adults.” 

Hajizadeh et al. 
(2018) 

Socioeconomic 
inequalities in 
health among 
Indigenous Peoples 
living off–reserve 
in Canada: trends 
and determinants 

(1) Describe 
income inequality 
in self–rated health 
among Indigenous 
adults, off–reserve, 
(2) assess whether 
inequalities changed 
through time 
(3) identify the 
contribution of 
factors to income 
inequalities 

Aboriginal 
Peoples Survey 
(3 cycles; 2001, 
2006, 2012) 
N=68,040 

Self–rated 
health 
(poor/fair) 

Inequality stratifiers: 
Equivalized Household  
income 
Sex and age (Male/Female   
by groups (35–49, 50–65,   
65+ years) 
Ethnicity (FN, Metis, Inuit) 
Region (Atlantic, QC, ON, MB,  
SK, AB,  BC, Territories) 

Decomposition predictors 
Marital status (Married,  
Divorced/Widowed) 
Education (Grades 9–10,  
11–HS, Some post–secondary,  
Post–secondary degree) 
Occupation (Unable to   
work, Other) 

Relative 
concentration 
index 

Absolute 
concentration 
index in relation to 
income 

Stratified by year, 
sex, Indigenous 
group (FN, Inuit, 
Metis), region 

Descriptive 
analyses of 
changes between 
2001 and 2012 
(2–points) 

Descriptive analyses, stratified 
by year (2001, 2006, 2012), chi– 
squared for difference between 
2001–2012) (table and trend 
line graphs) 

C index estimated by ordinary 
least squares (OLS) regression 

Wagstaff decomposition of C 
index using a linear probability 
model (for the absolute contribu
tion of exposures to inequality), 
in 2000/01 and 2009/10 
respectively (stacked bar chart) 

Tables 

Cumulative  
bar charts for  
% explained,  
stratified by time  
and group 

Moderate Intepretation:  
“Analyses revealed  
significant  
increases in the  
prevalence of  
poor/fair health  
status, and persis
tent and growing  
pro–rich relative  
and absolute  
inequalities in  
health when the  
three Indigenous  
groups of Canada  
(First Nations,  
Métis, Inuit)  
were considered  
collectively.” 
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Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Pichora et al. 
(2018) 

Comparing 
individual and 
area–based 
income measures: 
impact on analysis 
of inequality in 
smoking, obesity, 
and diabetes rates 
in Canadians 
2003–2013 

(1) Describe the 
inequalities in 
diabetes, smoking, 
and obesity preva
lence according 
to individual– and 
area–level income, 
across time 
(2)  assess whether 
inequalities 
changed 
through time 

CCHS 2003, 
2005, 2007/08, 
2009/10, 
2011/12, 2013 

Self–reported 
diagnosed 
diabetes 
prevalence 

Self–reported 
current (daily 
or occasional) 
smoking 
prevalence 

Self–reported 
Obesity 
(BMI > 30) 

Age– 
standardized 
(2011 census) 

Individual–level household 
income, before tax (quintiles) 

Dissemination area–level 
household income (adjusted for 
family size) (quintiles) 

Sex (female, male) 

Prevalence rate 
ratio (RR) 

Prevalence rate 
difference (RD) 

Between Quintile 1 
and Quintile 5, with 
95% CI 

Estimates 
stratified by 
CCHS year 

Descriptive estimation of preva
lence, prevalence rate ratios and 
rate differences, stratified by year 
[analytic method not specified] 

Change over time: Difference 
estimation based on overlapping 
95% CI. 

Tables 

Stratified trend 
lines of outcomes 
on y–axis, years 
on x–axis, with a 
line per group 

Low  Key take–home: 
“We documented 
higher rates 
of each health 
indicator within 
both the lower 
individual–level 
and lower 
area–level income 
quintiles, which 
persisted 
over time.” 

Reid et al. (2010) 

Socio–economic 
status and smok
ing in Canada, 
1999–2006: 
has there been 
any progress 
on disparities in 
tobacco use? 

(1) Assess relative 
education inequal
ities in smoking by 
year, between1999 
and 2006, and 
(2) assess whether 
inequalities 
changed 
through time. 

Canadian 
Tobacco Use 
Monitoring 
Survey (CTUMS) 
waves 1999 
and 2006 

adults 25 
and older 
(n = 86,971) 

Smoking 
status: “cur
rent smokers” 
(smoked 100+ 
cigarettes, 
currently 
smokes daily 
or occa
sionally) vs. 
“non–smoker 
(incudes “for
mer smokers” 
(smoked 100+ 
cigarettes, does 
not currently 
smoke) AND 
“never–smokers” 
(smoked <100 
cigarettes, does 
not currently 
smoke)) 

Education   
(4 levels: <secondary,  
secondary, community college,  
completed university)  

Sex 
Age (continuous) 
Region (Atlantic, QC, Ontario,  
Western, BC)  

Odds ratio Change between  
1999 and 2006  
(2 points) 

Change over time: Logistic  
regression for OR estimation,  
adjusted for age, sex, region, edu
cation, stratified by  year and with 
interaction of time (continuous) 
and education (table format of 
ORs by year, and reporting of 
Chi–squared statistic and p–value 
of interaction term. 

Tables 

Stratified con
nected scatter 
plots of outcomes 
on y–axis, years 
on x–axis, with a 
line per group 
(no 95% CIs 
presented in 
the figures) 

Moderate Key take home:  
“The decline in  
smoking among  
Canadians  
between 1999 and  
2006 represents  
a major public  
health achieve
ment. However,  
considerable  
smoking–related  
disparities exist  
between socio– 
economic groups,  
and have changed  
very little.” 
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Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 




Vahid Shahidi et al. 
(2018) 

Widening health 
inequalities 
between the 
employed and the 
unemployed: A 
decomposition of 
trends in Canada 
(2000–2014). 

(1) Describe 
changes in 
unemployment– 
related inequalities 
in self–rated health 
through time, 
(2) identify the 
contribution of 
factors on changes 
in the employ
ment–based 
inequality 

CCHS 2000, 
2003, 2005, 
2007, 2009, 
2011, 2013 
N=337,880 

Self rated 
health 
(excellent, very 
good, good vs. 
fair or poor) 

Inequality stratifier 
Employment status 
Age (years) 
Sex (male, female) 
Marital status (couple, single, 
widowed/divorced) 
Children in household (yes/no) 
Self identified race (white, 
Black, Indigenous, Asian, 
multiple/other) 
Immigrant status/duration 
Region (Atlantic, Central, 
Western) 
Urbanicity 
(urban/rural) 
Education (<HS, HS graduation, 
some postsec, post–secondary 
degree) 
Home ownership (yes/no) 
Equivalized household income 
(decile) 
Receipt of social asst. 
(yes/no) 

Difference in 
proportions 

Decomposition 
of change 
in predictor 
between 2000 
and 2013 (two 
time points) 

Descriptive analyses 
proportions, stratified by time 
(table, trend line graphs) 

Decomposition using Fairlie 
Oaxaca–Blinder Extension 

Tables 

Stratified trend 
lines of outcomes 
on y–axis, years 
on x–axis, with a 
line per group 

Low Key take–home:  
“Our results indi
cate that relative  
and absolute  
inequalities in  
poor self–rated  
health increased  
between the two 
groups over the 
study period.” 

Zygmunt et al. 
(2020) 

Avoidable Mortality 
Rates Decrease 
but Inequity 
Gaps Widen for 
Marginalized 
Neighborhoods: A 
Population–Based 
Analysis in Ontario, 
Canada from 1993 
to 2014 

(1) To describe the 
relative inequality 
in avoidable 
mortality rates 
between most 
and least deprived 
areas, yearly, 
between 1993 
and 2014; and 
(2) calculate the 
difference in the 
relative inequalities 
between 1993 
and 2014 

Ontario population 
cohort (ICES 
administrative 
data) linked 
with data from 
the Office of 
the Registrar 
General–Deaths 
database 
(1993–2014) 

Aged less than 
75 years 

Avoidable 
mortality—over
all, preventable, 
and treatable 
(premature 
deaths 
occurring 
among those 
under 75 years 
of age with a 
preventable or 
treatable cause 
of death, as 
defined 
by CIHI) 

Standardized by 
age and sex 

Census Tract–level Ontario 
Marginalization index 
(ON–Marg Index, based on 
four dimensions: 

Dependency index 
Ethnic concentration index (con
centration of recent immigrants 
and visible minorities) 
Material deprivation index 
Residential instability index 

Quintile groups 

Rate ratio (RR) 
between Quintile 
5 and Quintile 1 
(95% CI) 

Absolute 
difference 
in rate ratios 
between 1993 
and 2014 

Change between 
1993 and 2014 
(2 time points) 

Descriptive analyses of rates per 
marginalization quintile, per year 
(trend line graph) 

Descriptive rate–ratio 
estimation [analytic method 
not specified] 

Descriptive calculation of 
difference in rate–ratios 

Tables 

Stratified  
connected 
scatter plots 
of outcomes 
on y–axis, years 
on x–axis, with a 
line per group 

High Key take–home:  
“Despite declining  
AM, the inequity  
gap between the  
most and least  
marginalized  
neighborhoods  
widened for all  
four marginaliza
tion dimensions  
over time, and  
these gaps were  
generally greater  
for treatable AM  
than preventable  
AM.” 
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Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Van Ingen et al  
(2015) 

The Unequal City  
2015: Income and  
Health Inequalities  
in Toronto –  
Technical Report 

URLs  
https://www. 
toronto.ca/ 
legdocs/ 
mmis/2015/hl/ 
bgrd/background
file–79096.pdf 

Technical report 
https://www. 
toronto.ca/ 
wp–content/ 
uploads/2019/  
10/98bb–  
Technical–Report– 
FINAL–PRINT  
AODA.pdf  

Since an initial  
baseline report   
in 2008,   
(1)  provide updated  
information on  
health inequalities  
(follow–up)   
(2) Describe how   
the inequalities  
over time 

Toronto 
Ontario’s 
Integrated 
Public Health 
Information 
System (iPHIS) 
public health 
surveillance data 
(which draws 
from Canadian 
Community 
Health Survey) 

34 health status 
indicators: 
CVD, Premature 
Mortality, 
Diabetes, Self– 
rated health, 
Life expectancy, 
Lung Cancer, 
Physical 
Inactivity, 
Premature 
Mortality, 
Smoking, 
Chlamydia, 
Gonorrhea, Low 
birth weight, 
Life expectancy, 
Obesity, 
Childhood 
Injury, Falls 
among older 
adults 

Census tract–level income 
(% of people living below the 
after tax low income measure – 
quintile groups) 

Outcome rate 
differences (RD) 

Outcome rate 
ratios (RR) 

Population 
attributable 
fraction (PAR) 

Slope index of 
inequality (SII) 

Relative index of 
inequality (RII) 

Change between 
2005 and 2015 
(2 time points) 

RII/SII estimation via linear 
regression model [no information 
provided] 

Description of outcomes by 
income group, stratified by year. 

Descriptive analyses of RII, per 
year, stratified by sex 

Change over time estimated 
via graphical interpretation of 
confidence intervals (overlapping 
between years or not) 

Histogram plots 
of rates across 
income quartiles 
(with 95% CI), 
stratified by period 

Connected line 
plot of SII and RII 
(Y) by year (X) 

Combined scatter 
plot of RII (X) [one 
point for each time 
period]; health 
indicators on Y axis 

Graphs stratified 
by sex 

Moderate Key take–home: 
“Overall, health 
inequities in 
Toronto have not 
improved over 
time. For the first 
years of data ana
lyzed, low income 
groups had worse 
health for 21 of 
the 34 health 
status indicators 
analyzed. Over 
approximately 
ten years, health 
inequities 
persisted for 
16 indicators, 
became worse for 
four indicators 
and improved for 
one indicator.” 
(p.4) 
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     Author, 
Year, Title Objective(s) Data source(s) 

Outcome 
Variables 

Stratifier 
Variables 

Inequality 
measure(s) Time horizon Analyses 

Data 
Visualization Quality Interpretation 

Plante et al. (2020) 

Urban Public  
Health Network  

Urban Income– 
Related Health  
Inequalities in  
Canada: City–Level  
Results in Health  
System Use and  
Self–Reported  
Indicators 

http://uphn.ca/ 
wp–content/ 
uploads/2021/02/ 
MTHIC–Report– 
English–Report.pdf 

(1) Describe health  
inequalities across  
cities in Canada,  
and   
(2) measure  
changes in health  
inequalities 

Canadian  
Community  
Health Survey  
(2001–2015) 

Discharge  
Abstract  
Database 
(2006–2015) 

Changes  
through time  
explored for  
indicators: 
–past year  
flu shot  
immunization 
–rates of  
hospitalizations  
for injuries  
related to falls 
–opioid  
poisoning 
Hospitalization  
for –alcohol– 
related harm 
–Angina 
–Asthma 
–COPD 
–CHF 
–Diabetes 
–Epileptic 
Convulsions 
–Hypertension 
–Heart 
Attacks 
–Strokes 
–Motor Vehicle  
Injury 
–self injury  
–Childhood 
Caries 

Neighbourhood–level income  
quintile groups  

City (Canadian CMAs)  

Rate ratio  
between quintile 1  
and quintile 5 

Rate difference  
between quintile 1  
and quintile 5 

Outcomes  
stratified by  
calendar year  
groups: 
Flu shots 
2001–2005,  
2006–2010,  
2011–2015 
Falls 
2006–2010,  
2011–2015 

Statistical significance of  
change in rates assessed using  
two–sample t–tests (p.58) 

Connected line  
plot of Outcome  
rates (Y) by  
year groups (X),  
stratified by  
income quintiles 

Tables 

Moderate Key take–home:  
“Although overall  
rates may have  
improved over  
time for some  
indicators since  
the early 2000s,  
inequalities  
therein have either  
not improved  
or, in a handful  
of instances,  
increased. Overall,  
health inequalities  
are highly variable  
between cities.”  
(p.5) 
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4. DISCUSSION
 
To ensure the highest levels of relevance, excellence, and rigour of future enhanced Canadian analyses of 

changes in inequalities through time, the objective of this review was to summarize the aims and methods of 

both international reporting initiatives and Canadian scientific literature that explore this topic and identify 

promising practices for future reporting. We found that a majority of international initiatives that reported on 

health inequalities also reported on changes in health inequalities through time. Expanding Canada’s health 

inequality monitoring to include a temporal dimension, therefore, represents a key priority to align the HIR 

Initiative (HIRI) with the highest calibre reporting initiatives of the world, and to enhance Canadian 

leadership in health inequalities reporting. 

We identified both promising practices as well as practices to 
avoid in future enhanced analyses. A principle gap in many of 
the international reports as well as in some of the Canadian 
scientific literature was an absence of sufficient detail regard
ing the methodological steps and analyses taken, to allow for 
analytic replication. This finding is aligned with limitations 
identified by Frank et al3 in their environmental scan of 
international health inequality reporting initiatives. Detailed 
methodological and technical reporting is an essential com
ponent of rigorous epidemiologic analysis39, and represents a 
useful resource for other jurisdictions to draw from, for their 
regional, provincial, or national analyses. Other observed 
gaps in the scientific studies reviewed were missing informa
tion on survey participation and response rates, description 
of power based on available sample size. Most of the studies 
were cross–sectional and therefore could not confirm that 
the outcome occurred after the exposure. Almost none of the 
studies explored how the exposures (e.g. income) may have 
changed throughout participants’ life course. Nor did most of 
the studies adjust for potential confounding variables beyond 
age or sex. 

Among the promising practices identified were the inclusion 
of clear statements of purpose and analytic objectives, the 
use of both absolute and relative inequality metrics, the 
application of rigorous statistical methods to both assess 
the magnitude of inequalities, their determinants, and their 
potential changes over time, and lastly, the use of data 
visualization tools to convey findings. In the studies reviewed, 

timeframes used (> 5 years) were likely sufficient to reason
ably expect a change in the association between exposures 
and the outcome of interest. 

4.1 PROMISING PRACTICES AND  
RECOMMENDATIONS FOR HIRI  

a) Purpose 
The overall objectives and stated purpose of the reviewed 
international reporting initiatives varied. However, several 
themes emerged. The stated purpose of these initiatives 
tended to focus on a range of priorities across a transformative 
action cycle: from improved epidemiologic understanding to 
priority setting, monitoring of progress, supporting and guid
ing policy action, and enabling the evaluation of the impact of 
interventions. The scientific literature that we reviewed tended 
to focus more specifically on the first of the latter components; 
that is, the improvement of our epidemiologic understanding 
of the scope and magnitude of inequalities as well as their 
etiology. However, unlike academic or scientific researchers, 
governmental bodies such as public health institutions 
tend to have a much broader mandate beyond surveillance, 
including both the capacity and explicit mandate to enact 
health programs and policies. It, therefore, makes sense that 
health inequality surveillance initiatives would be designed to 
help guide, or evaluate the effectiveness of these policies and 
programs, to reduce health inequalities. 
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Recommendations:  

1.  Specify the overall purpose of the enhanced temporal  
analyses before designing and performing analyses.  

2.  The scope of the specified purpose should focus on a  
transformative action cycle: from improved epidemiologic  
and etiologic understanding, to priority setting, to the  
monitoring of progress, to supporting and guiding policy  
action, and evaluating the impact of interventions.  
For example:  

•  To better understand drivers of health inequalities  
across populations and areas  

•  To explore how inequalities build up from childhood   
to adulthood 

•  To help set priority health indicators 
•  To monitor progress in tackling health inequalities 
•  To guide and support public health action  
•  To better understand the impact of interventions   

on health inequalities and health and well–being  

b) Objectives 
The analytic objectives of both initiatives and scientific  
studies were aligned.  Two broad themes emerged from the  
aims and objectives of reviewed works: initiatives and works  
aimed to either describe inequality patterns over time and/ 
or to understand the causes or drivers of these inequalities  
across time. 

First, initiatives and Canadian works aimed to either describe  
inequality patterns over time.  These included objectives  
such as 1) “to describe health outcomes, across time points,  
for each social strata, respectively,” 2) “to describe health  
inequalities, at each time point, respectively” and 3) “assess  
for a statistically significant change in the magnitude or  
direction of the absolute or relative inequalities between time  
points”.  The first of the latter two objectives are necessary  
descriptive building blocks before exploring the third of   
these objectives.  

Second, several initiatives and works had objectives to better  
understand the determinants of these inequalities across  
time.  These included objectives such as (4) “to determine the  
relative contribution of various determinants on observed  
inequalities, two or more time points, respectively”, 5) “to  
determine the relative contribution of various determinants  

on observed changes in inequalities between two or more  
time points”, and (6) an intersectionality–focused aim of  
assessing “whether inequalities varied across population  
sub–groups”. Of note, including the two latter types of  
questions represents a bridging between goals of monitoring  
changes in health inequalities through time, and of identify-
ing potential areas for policy intervention. 

Recommendations 

3.  Align objectives with the overall purpose of the initiative. 
4.  Explore both descriptive and analytic objectives: aim to  

both describe overall outcome rates and inequalities in  
outcome rates over time, and to understand the deter-
minants of these inequalities across time. For example,  
objectives to consider in future monitoring of health  
inequalities through time could include: 

•  to describe indicators/outcomes stratified by groups   
and time 

•  to describe and test the statistical significance of   
relative and absolute inequalities between groups,   
stratified by time; 

•  to describe and test the statistical significance of   
changes in inequalities through time. 

•  To assess determinants of the inequalities between  
groups, and changes therein, over time (i.e. assess  
whether there has been a change in the association  
between social stratification measures and health or  
behavioural outcomes across time points, and what   
factors may explain these changes). 

c) Outcomes 
Health outcomes monitored tended to vary across  
international jurisdictions, the most common being life  
expectancy, certain cause–specific mortality rates (cancer,  
cardiovascular disease), and survey–based self–reported  
conditions. Previous studies have provided critiques of  
grouped outcomes such as cancer–related mortality, as the  
etiology and treatment strategies of cancer incidence across  
cancer sites can vary significantly3. Few if any described why  
certain outcome indicators were selected over others.  To  
note, previous scans have described Canada’s HIR Initiative  
report’s process to identify and select priority indicators as  
“exemplary” and “unique among all the countries with SIH  
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[social inequalities in health] reports, a model for   
other countries”3. 

Compared to international monitoring initiatives, the scope  
of outcomes measured in the Canadian studies was much  
more limited.  A majority of scientific studies focused on  
one to three outcomes. Common between international  
monitoring initiatives and the studies reviewed were out-
comes of life expectancy and premature mortality, perinatal  
outcomes such as low birth weight, self–rated health, health  
behaviours such as smoking, and physical health conditions  
such as diabetes and obesity. Unlike international monitoring  
initiatives, none of the Canadian studies explored outcomes  
pertaining to living conditions such as receipt of social sup-
port or housing quality, despite the fact that these represent  
intermediary factors with the WHO’s Social Determinants of  
Health Framework5,40. 

Recommendations  

5.  Identify and describe a process for health outcome   
selection. 

6.  Avoid grouping outcomes that may be shaped by   
heterogeneous etiological factors, or treatment or   
intervention strategies. 

7.  Include intermediary social and environmental conditions.  

d) Social stratification 
(exposure) measures 
In both international initiatives and scholarly  works, beyond  
demographic measures of sex/gender or age, the most  
commonly used socioeconomic stratification variables  
included local area–level deprivation (based on income and  
employment levels, etc.) and individual–level educational  
attainment and income.  This finding is aligned with those   
of past reviews of international reporting initiatives3 . 

Area–level measures such as neighbourhood deprivation  
indexes are particularly useful when individual–level  
measures of socioeconomic status are not available14. They  
measure experiences of deprivation at the local area–level,  
which can be used as a proxy for exposure to stressors and  
limited access to health promoting resources41,42. As such,  
they capture distinct social constructs from individual–based  
measures33.  They also can be updated on a regular basis14 . 
For reporting initiatives that seek to identify outcomes for  

which largest inequalities exist or persist, use of a consistent  
measure, such as area–level deprivation, for all indicator  
assessments can help achieve this aim. However, they have  
been criticized for their vulnerability to ecological fallacies3 . 
Further, since community– or neighbourhood– charac-
teristics can change over time43–46, it may be that certain  
neighbourhoods fall in one quintile group (for example) at  
one time point, and in another group at a later time point.  
As such, reporting on changes in health outcomes over time  
across area–level socioeconomic measures such as income  
or deprivation quintiles, must clarify for readers that these  
analyses provide information on the magnitude of inequal-
ities across neighbourhood characteristics, rather than  
tracking differences between specific communities   
or neighbourhoods. 

At the individual level, measures such as education or  
income tend to be unavailable in data sources outside of  
health surveys (e.g. birth and death registries, etc.), thus  
limiting their systematic use in monitoring initiatives that  
draw from a wide array of data sources3. Further, measures of  
educational attainment have been criticized for their limited  
use when studying outcomes across long periods of time  
(e.g. decades), as occupational needs, educational policy  
and investment, and mandatory schooling legislation have  
changed significantly since the start of the twentieth century,  
shaping secular trends in educational outcomes across birth  
cohorts3,41. Further, in the Canadian context, educational  
success does not always equate with economic success,  
especially among racialized populations48.The poverty rate  
among racialized populations and immigrants has been  
increasing while it has decreased or stayed stable among  
Canadian–born populations—a phenomenon that has been  
described as the “racialization of poverty”48. However, at an  
operational scale, these issues can be overcome by studying  
shorter time frames, effect modification across other social  
measures such as race/ethnicity or immigrant status and/or  
generation, and assessing for potential age–period–cohort  
trends in exposure distributions. Regarding the latter point,  
few of the reviewed international reporting initiatives and  
scientific studies explored changes in exposure distributions.  
These types of analyses are useful to tease out whether  
changes in the magnitude of outcome inequalities through  
time are due to changes in the distribution exposures   
(e.g. poverty becoming more prevalent) or the effect of  
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the exposure on the outcome (e.g. experiences of poverty  
more strongly determine smoking risk over time).  

Recommendations 

8.  Determine and justify the choice of stratification   
measures based on existing literature and guiding   
theories and conceptual frameworks. 

9. The use of measures such as income, education,  
or area–level deprivation is aligned with existing  
international monitoring initiatives and would allow  
cross–national comparisons. However,  when used,   
their limitations must be acknowledged. 

10. The use of additional sociodemographic measures such  
as race/ethnicity, immigrant status, is necessary to take  
into account the racialization of poverty.  The use of a  
cluster of exposure measures can be applied to capture  
heterogeneity across sub–groups, and potential vulner-
ability to systems of power and oppression. 

e) Health inequality metrics 
Several but not all of the reviewed works met the scientific  
guidelines’39 recommendation of assessing both absolute  
and relative inequalities.  As Frank and Matsunaga noted  
in their review3, the most common metrics studied across  
international reporting initiatives were rate difference (RD)  
and ratio (RR) metrics as well as Slope Index of Inequality  
(SII) and Relative Index of Inequality (RII) metrics.  A similar  
pattern was observed in the scientific works.  

Although SII and RII measures have the advantage of  
accounting both for the magnitude of inequality as well as  
the size and relative distribution of population sub–groups  
across exposure categories or measures (e.g. across  
the entire distribution of income), they have two major  
limitations. First, SII and RII metrics require modelling that  
regress the outcome on the ordered and weighted rank (e.g.  
ridit scores) of observations, based on their standing along  
a continuous or ordinal social measure (most often years  
of educational attainment, income quantile groupings, or  
area–level deprivation quantile groupings). SII and RII esti-
mates cannot be estimated for individual–level categorical  
stratification measures such as race/ethnicity, Indigeneity,  
employment or marital status, etc. For these reasons,  
rate difference and ratio measures, therefore, hold a clear  
advantage when seeking to explore inequalities across a  

range of stratification measures, regardless of measure type.  
However, the latter categorical measures can be operation-
alized at an area–level to create continuous measures of  
population density e.g. area–level population proportions  
of residents who are Indigenous), in which case SII and RII  
metrics could be computed. Lastly, as others have noted, SII  
and RII metrics rely on an assumption of linearity between  
the exposure and outcome,  which may not always hold, and  
is often not tested3,49. One of the reviewed studies applied a  
hazard modelling approach (Cox proportional and additive  
hazard modelling) to avoid this assumption and overcome  
this limitation36 . 

Recommendations 

11. Estimate inequalities on an additive (absolute) and   
relative scale, using rate difference and ratio metrics 

12. If estimating concentration curves or coefficients (GINI),  
slope or relative indexes of inequalities measures (SII,  
RII) describe how these estimates should be interpreted.  

13. When estimating SII or RII metrics using linear regres-
sion modelling, perform sensitivity analyses to test the  
validity of linearity assumptions.  Alternatively, a hazard  
modelling approach can be applied to avoid making  
these assumptions.  

f) Operationalization of time 
A majority of the international reports and Canadian studies  
examined changes in health inequalities over 5 or more  
years,  which enabled sufficient time to elapse to feasibly  
see changes in the outcomes at a population level. Some  
works assessed the magnitude in the change in inequalities  
between the earliest and latest time points, others tested a  
time trend across data points.  When testing the statistical  
significance of a temporal trend, the use of multiple time  
points (e.g., ≥ 4–5) is recommended50 . 

The operationalization of time measurement was largely  
determined by data availability. Pooling data across time  
periods or constructing rolling (or moving) averages enabled  
analyses when sample sizes were small.  The latter was done  
in international reporting initiatives that presented simple  
descriptive statistics of inequalities across overlapping time  
periods (moving averages). If more complex analyses were  
planned, analyses would need to be adapted to this form of  
data, to account for autoregressive errors51. 
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Lastly,  works reviewed operationalized time based on  
calendar years as well as birth cohorts, highlighting the need  
to consider secular and policy changes across time and an  
individual’s lifecourse.  

Recommendations 

14.  Group years as needed for statistical power (e.g. 2–   
or 5– year averages) and consider the use of rolling or  
moving averages if data are severely limited.  When using  
moving averages, analyses should be adapted to this  
form of data. 

15. Use sufficient timeframes to be able to feasibly observe  
a change in inequalities (e.g. 5 years or more)  

16.  Consider integrating other time dimensions than   
calendar years (e.g. age or birth cohorts, captured by  
year of birth). 

17.  Differences in inequalities between two time points  
can be assessed. If seeking to test the significance of a  
temporal trend, the use of multiple time points (e.g., ≥ 5)  
is recommended. 

g) Temporal analyses 
Many of the reviewed initiatives and Canadian studies did not  
provide methodological details on how inequalities as well  
as differences in inequalities across periods were tested, or  
simply did not test the statistical significance of potential  
changes.  These are important gaps for any future initiatives  
to avoid when reporting on health inequalities through time.  
Ranging from least to the most complex, methods employed  
to compare inequalities between time periods included  
descriptive test statistics (t–tests,  z–tests), comparison of  
variance estimate bounds (95% CIs) between estimates at  
different time points, as well as regression–based analyses  
that include interaction terms between exposure measures  
and time (e.g. measured as calendar years or periods).  

Statistical analyses can be adapted to specific analytic object-
ives. In addition to descriptive aims, several studies aimed to 
better understand determinants of observed inequalities and 
changes therein.  These types of objectives require a distinct 
set of analyses, and indeed, both international reporting 
initiatives and Canadian studies conducted decomposition 
analyses (e.g. Oaxaca–Blinder decomposition) to meet these 
types of objectives. Used initially in the field of Economics, this 
frequency of the use type of analysis in epidemiologic studies,  

particularly in the field of social epidemiology, is growing52 . 
Decomposition analyses have also been identified for their 
utility in integrating social and public theories, including those 
pertaining to fundamental determinants of health53 and inter-
sectionality52. Including a decomposition analysis of health 
inequalities would also represent a bridging element between 
goals of monitoring changes in health inequalities through 
time, and of identifying potential areas for policy intervention. 

Recommendations 

18.  Provide a systematic description of rates and   
inequalities, by group and time periods, respectively. 

19. Test statistical differences in the distribution of expos-
ures, the outcomes between groups, and changes in  
inequalities between time periods, respectively, using  
descriptive or regression–based analyses (using inter-
action terms between exposures and periods). 

20. Perform decomposition analyses to explore drivers of  
changes in inequalities. 

21.  Provide sufficient methodological information so that all  
analytic steps may be replicated. 

h) Data visualization 
All of the studies reported their findings in table format.  The  
next most common types of data visualization tools used  
were connected scatter plots and trend lines,  with rates and  
inequalities in rates presented by  year or period (Figure 10). 
In the three studies that applied decomposition analyses to  
estimate the proportion of inequalities explained by  various  
social determinants of health, cumulative bar charts were  
used to depict the proportions of inequalities explained.  
Lastly, bar charts were used in one of the studies34,  as was  
Blakely’s three–way compass to describe the direction of  
absolute and relative inequalities through time36 . 

Blakely’s compass is the only data visualization technique  
that describes change in the overall underlying rates, as well  
as in relative and absolute inequalities. However, its featuring  
of dual scales (for RII and SII, respectively) can make it diffi-
cult to interpret54. For this reason, data visualization experts  
have recommended against the use of dual scale graphs42,43. 
Instead, side–by–side charts can be used.  

Examples of the data visualization techniques used are 
described in the Appendix’s Figure 14.  A majority of graphic 

Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

 
 

 

52
 



 
  

 
  

 
 
 

  
 

 
 

 
 

 
 

  
  

 

  
 

 
 

  

  
 

 
 

 
 

 
 

 
  

 
 

 
 

 
  

 
  

 
 

 
 

 

Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

representations of trend lines or connected scatter plots of 
outcomes over time did not include 95% confidence intervals. 

Most reviewed reports and studies provided data in table 
format. Although tables provide complete information, 
they do not always allow for a rapid visual assessment of 
differences in the magnitude of inequalities. Trend lines, 
connected scatter plots, stratified bar charts and choropleth 
maps all represent valuable data visualization tools to depict 
changes in rates across groups, over time, as well as changes 
in the magnitude of inequalities. These formats have been 
identified as more useful for policymakers and in the general 
public3. However, unlike maps, the other three figure types 
are more compatible with a visualization of variance (e.g. 
95% confidence intervals)—an aspect that was missing from 
a majority of the figures reviewed. 

Lastly, beyond presenting findings using visual aids, authors 
of the reviewed studies provided written interpretations 
of whether and how inequalities changed over time. This 
element enables the identification of key “take–home 
messages” for public health decision–makers. 

Recommendations 

22. Leverage both tables and data visualization tools such 
as connected scatter plots or stratified bar charts to 
describe changes in the outcomes across groups, and in 
the magnitude of inequalities, over time. 

23.	 Include metrics of variance (95% CI) within tables and 
figures. If they cannot be depicted in figures (e.g. choro
pleth maps), provide them in a supplemental table. 

24.	 Ensure that data visualizations are accompanied by 
clear written interpretations of the findings on how 
inequalities changed over time. 

4.2 LIMITATIONS 

The findings of this review should be interpreted within the 
context of certain limitations. Primarily, the search strategy 
was non–exhaustive and therefore likely missed other 
examples of international reports or Canadian studies that 
explored changes in health inequalities over time. Further, 
the reviewed materials focus primarily on the measurement 
of health inequalities through time, between population 
sub–groups. They are informed by epidemiological theory 
and methods. However, several other scientific initiatives in 
Canada, such as the One Society Network (55), launched 
during the COVID–19 pandemic, draw from other substantive 
areas, including those of economics and social sciences to 
explore changes in outcomes such as air quality, food supply 
chains, or gross domestic product. These topics were beyond 
the scope of the present review, but may merit consideration 
in future assessments. Additionally, it was beyond the 
scope of this review to appraise how future reporting in 
Canada should interpret concurrent changes in underlying 
population rates, as well as relative and absolute inequalities. 
Additional engagement and discussion is needed to pursue 
that objective in future analyses. 
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5. CONCLUSION 
Canada is currently missing a national monitoring strategy of changes in health inequalities over time.  This  

topic of analysis has been identified as a priority for the Pan–Canadian Health Inequities Reporting (HIR)  

Initiative and for Canadian health inequality surveillance.  This review provides an up–to–date portrait of the  

promising practices implemented by international initiatives and Canadian scientific literature, to assess  

changes in health inequalities over time. It provides recommendations on promising practices to implement,  

from the stage of setting aims and objectives to data visualization.  This review provides a road map to align  

the HIR Initiative with the highest calibre reporting initiatives of the world, and to promote Canada’s public  

health leadership and excellence on the global stage. 
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7. SUPPLEMENTAL MATERIAL

7.1 DETAILED METHODS 

a) International scan: country identification strategy

TABLE 4. Selection of jurisdictions for international scan 

Frank & Matsunaga (2021) Evaluation of 36 OECD countries* 

No. Country 

[1] Availability  of  
definition of ‘health  
inequalities’ and/or  
‘health inequities’  
on official website 

 
  

 
 

 
 

 
  

 

Included in rapid 
review based on 

Frank & Matsunaga 
(2021) review 

(Yes if [2] = yes, No 
if [2] = Unclear/No) 

 
 

 
 

 
 

 

Included in 
additional 

hand-search 
(based on 

authors’ a priori 
awareness of 

reporting across 
countries) 

Scanned  
item # 

1 Australia Yes No No No Yes 1 

2 Austria Yes No No No 

3 Canada Yes Yes Yes N.A. 

4 Belgium Yes Yes Yes Yes 

Czech  
5 Republic Yes No No No 

6 Chile No No No No 

2 

7 Estonia No No No No 

8 Denmark No No No No 

9 Finland Yes Unclear Unclear No 

10 France Yes Unclear No No 

11 Germany Yes Yes No Yes 

12 Greece No No No No 

3 

13 Hungary No No No No 

14 Iceland No No No No 

15 Ireland Yes Yes No Yes 4 

16 Israel Yes Yes No Yes 5 

17 Italy  Unclear No No No Yes 6 

18 Japan Yes No No No Yes 7 

Continued on next page. 
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[3]  Health 
inequalities 

measurement 
system in place

[2] Retrievable
report on socia
inequalities in

health on 
official website



 

 

 

 

 

 

 

 

 

 

 

  

19 Korea Unclear Unclear Unclear No 

20 Latvia No No No No 

21 Lithuania Yes Unclear No No 

22 Luxembourg No No No No 

23 Mexico Yes Yes Unclear Yes 8
 

24 Netherlands
 Yes No Unclear No 

25 New Zealand
 Yes No No No Yes 9
 

26 Norway
 Yes Yes Yes Yes 10
 

27 Poland
 No No No No 

28 Portugal
 Yes No No No 

29 Slovakia
 No No No No 

30 Slovenia
 Yes Yes No Yes 11


31 Spain
 No No No No 

32 Sweden
 Yes No No No Yes 12
 

33 Switzerland
 Yes No No No 

34 Turkey
 No No No No 

35 United   

England
 Yes Yes Yes Yes 13 

Norther  
Ireland Yes Yes Yes 

Scotland Yes Yes Yes 

Wales Yes Yes Yes 

36 United States Yes Unclear Unclear 

WHO (Added) 

OECD (Added) 
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Included in 
additional 

hand-search 
(based on 

authors’ a priori 
awareness of 

reporting across 
countries) 

[1] Availability  
of definition 

of ‘health  
inequalities’  

and/or ‘health  
inequities’ on  

official website 

 
 

 
  

 

Included in rapid 
review based on 

Frank & Matsunaga 
(2021) review 

(Yes if [2] = yes, No 
if [2] = Unclear/No) 

 
 

 

[3] Health 
inequalities 

measurement 
system in place

Scanned  
item # No. Country 
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Kingdom

Yes  14

Yes  15

Yes  16

Yes  17

N.A.                                 Yes  18, 19

N.A.                                 Yes  20

 

[2] Retrievable
report on socia
inequalities in

health on 
official website

*  Provided in the article’s Supplementary File’s Table 1, available online at
https://www.tandfonline.com/doi/suppl/10.1080/09581596.2020.1862761/suppl_file/ccph_a_1862761_sm4606.pdf

Note: All empty cells in columns 3 to 8 of Table 4 indicate that there is no applicable data items to note in these cells. No
data are represented for the United Kingdom (UK) row, as the data are instead presented for each devolved UK 
jurisdiction instead (i.e., for England, Northern Ireland, Scotland, Wales, respectively) in subsequent rows.

https://www.tandfonline.com/doi/suppl/10.1080/09581596.2020.1862761/suppl_file/ccph_a_1862761_sm4606.pdf
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b) Rapid literature review: detailed search strategy 

TABLE 5. Search strings used to identify Canadian studies of health  
inequalities through time 

PubMed 

Search: ((((health[Title/Abstract]) AND (inequality[Title/Abstract] OR inequalities[Title/Abstract] OR disparity[Title/ 
Abstract] OR disparities[Title/Abstract] OR inequity[Title/Abstract] OR equity[Title/Abstract] OR gap[Title/Abstract])) AND 
(socioeconomic[Title/Abstract] OR “social determinants”[Title/Abstract] OR social[Title/Abstract] OR education[Title/ 
Abstract] OR income[Title/Abstract] OR deprivation[Title/Abstract] OR occupation[Title/Abstract] OR class[Title/Abstract] 
OR “Indigenous peoples”[Title/Abstract] OR “Indigenous identity”[Title/Abstract] OR “First Nations”[Title/Abstract] OR 
Métis[Title/Abstract] OR Inuit[Title/Abstract] OR race[Title/Abstract] OR ethnicity[Title/Abstract] OR “race/ethnicity”[Title/ 
Abstract] OR gender[Title/Abstract] OR sex[Title/Abstract])) AND (((“trend”[Title/Abstract] OR “change”[Title/Abstract] OR 
“monitor*”[Title/Abstract]) ))) AND (time[Title/Abstract] OR temporal[Title/Abstract]) 

Results = 1,635 

Google 

English: 
https://www.google.com/search?lr=lang_en&hl=en&as_qdr=all&tbs=lr%3Alang_1en%2Ccdr%3A1%2Ccd_ 
min%3A1%2F1%2F2010&ei=OPMaYPKM5Wx5NoPpbKNMA&q=national+%22health%22+inequality+inequalities+ 
monitoring+surveillance+system+trends+time+temporal&oq=national+%22health%22+inequality+inequalities+ 
monitoring+surveillance+system+trends+time+temporal&gs_lcp=CgZwc3ktYWIQA1DwtQNYlscDYJvSA2gCcAB4AIA 
BswGIAeEDkgEDMC4zmAEAoAEBqgEHZ3dzLXdpesABAQ&sclient=psy–ab&ved=0ahUKEwj_xpjOs87uAhWVGF 
kFHSVZAwYQ4dUDCA0&uact=5 

French: 
https://www.google.com/search?q=National+in%C3%A9galit%C3%A9+in%C3%A9galit%C3%A9s+sant%C3%A9+ 
surveillance+syst%C3%A8me+temporelles+tendances+temps&rlz=1C1GGRV_enCA937CA937&source=lnt&tbs=c
dr%3A1%2Ccd_min%3A1%2F1%2F2010%2Ccd_max%3A&tbm= 

7.2 DETAILED RESULTS 

a) Quality evaluation: scientific studies 
For a copy of the report’s full quality analysis extraction table (Excel file), please contact: 
health.inequalities-inegalites.en.sante@phac-aspc.gc.ca 
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b) Time frame of data reporting
International reporting initiatives 

FIGURE 11. Time periods covered international reporting on changes in  
health inequalities over time 
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Canadian scientific studies 

FIGURE 12. Time periods covered in Canadian studies of changes in health inequalities 
over time (n=14) 
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c) D ata visualization (examples) 


Examples of data visualization tools used in international reporting initiatives 

Connected scatter plot with estimates presented over time 

Example 1: Scotland 

Source: Scottish Government. Long-term monitoring of health inequalities: December 2018 report [Internet]. Scottish 
Government. 2018 [Accessed 2021-11-24]. Available from: Long-term monitoring of health inequalities: December 2018 report 

•	 Figure 1.2 of the report, entitled “Relative index of inequality (RII): All cause mortality <75 y, Scotland 1997–2017”, depicts a 
connected scatter plot graph. The vertical axis depicts the relative index of inequality (RII), while the horizontal axis depicts 
calendar years. RII values per year are depicted. 

Example 2: OECD 

Source: OECD (2017), Preventing Ageing Unequally, OECD Publishing, Paris, Preventing Ageing Unequally. 
(Source for the data: calculations form the Luxembourg Income Study covering 25 OECD countries.) 

•	 Figure 1.6 of the report, entitled “Income Gini coefficient by cohort and age groups in four selected countries” depicts a 
figure with four panels, each presenting a connected scatter plot. The vertical axis depicts the Gini coefficient (values ranged 
from 0.15 to 0.40). The horizontal axis depicts the values of age (from 20 to 75 years). Each panel depicts a country (United 
States, Slovak Republic, Spain, Ireland). Within each panel, a connected scatter point line is presented for each birth cohort, 
based on year of birth (1920, 1930, 1940, 1950, 1960, 1970, 1980). Each birth cohort connect scatter point line has a distinct 
symbol or line type (e.g. full line, dashed, square with full line, triangle with full line, dash-dot line, dash-dot-dash line, 
diamond with full line). The lines depict the Gini values, by age, for each birth cohort. 

Combined histogram and scatter plot 

Example: OECD 

Source: OECD (2017), Preventing Ageing Unequally, OECD Publishing, Paris, Preventing Ageing Unequally. 
(Source for the data: Source: OECD calculations from the Luxembourg Income Study data.) 

•	 Figure 1.5 of the report, entitled “Income inequality at the same age has increased from one generation to the next in most 
countries – Changes in income Gini coefficient at the same age across birth cohorts in percentage points, average across 
age groups, cohort reference = 1920s” depicts a vertical bar gaph (or histogram). The horizontal axis depicts OECD country 
names. The vertical axis depicts the size of the Gini coefficient change (negative or positive values representing improving 
and worsening values, respectively). For each country, a point (white diamond shape) indicates the change in the magnitude 
of the Gini coefficient between 1920 and 1950, and a blue bar indicates the change in the magnitude of the Gini coefficient 
between 1920 and 1980. 

64 

https://www.gov.scot/publications/long-term-monitoring-health-inequalities-december-2018-report/
https://doi.org/10.1787/9789264279087-en
https://doi.org/10.1787/9789264279087-en


  

  
   

 

  

   
  

  
 

  
  

  
  

   
 

   
 

 

Monitoring changes in health inequalities through time: A scan of international initiatives and a rapid review of scientific literature

Time-stratified box and whisker plot 

Example: WHO Europe 

Source: WHO Europe. Environmental health inequalities in Europe: Second assessment report (2019). WHO Europe. 2019 
[Accessed 2022-02-24] Available from: Environmental health inequalities in Europe: second assessment report 

•	 Figure 28 of the report, entitled “PM2.5 exposure by GDP per capita across NUTS 3 regions over time”, depicts a box and 
whisker plot. The vertical axis depicts the population weighted 2.5-sized particulate matter (PM) concentration, while the 
horizontal axis depicts GDP per capita quintile groups (1 to 50. PM2.5 concentration values are depicted, per time period 
(2007–2008, 2010–2011, 2013–2014, respectively) and per GDP quintile group. 

Choropleth map of degree of change over time and space 

Example: WHO Europe 

Source: WHO Europe. Environmental health inequalities in Europe: Second assessment report (2019). WHO Europe. 2019 
[Accessed 2022-02-24] Available from: Environmental health inequalities in Europe: second assessment report 

•	 Figure 27 of the report, entitled “Absolute change in PM2.5 exposure in NUTS 3 regions, 2007–2008 to 2013–2014” depicts 
a choropleth map of European countries. The colour-coding system of the choropleth map shows change in population-
weighted PM2.5 concentration (μg/m3). Darker blue values indicate reduction, darker red values indicate increases. 
Grey values indicate an absence of data. 

Summary tables with icons or colour coding 

Example 1: Australia 

Source: Australian Institute of Health and Welfare (2019). Indicators of socioeconomic inequalities in cardiovascular 
disease, diabetes and chronic kidney disease. Cat. no. CDK 12. Canberra: AIHW. [Accessed 2022-03-01] Available from: 
https://www.aihw.gov.au/reports/social-determinants/indicators-socioeconomic-inequalities/summary 

•	 Table 2.2 of the report, entitled “Summary measures of inequalities in stoke incidence, by socioeconomic area and sex, 2006 
to 2016” depicts a table with icons that describe the direction of inequality trends. The table presents data for four summary 
measures of inequalities in stroke incidence. The four summary measures are the rate ratio, rate difference, relative index of 
inequality (RII), and population attributable fraction (PAF). Inequality estimates are provided for the years 2006, 2011 and 
2016. The last column of the table presents an icons that depict the change in the inequality. The three possible icons are: 
arrow going down (suggesting a decrease in inequalities), an upward arrow (suggesting an increase in inequalities), and 
a horizontal wave icon (suggesting no change, or that the trend is unclear). 
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Example 2: Slovenia 

Source: National Institute of Public Health. Inequalities in Health: Future Challenges for Intersectoral Cooperation. (2021). 
[Accessed 2022-02-25] Available from: Inequalities in health future challenges for intersectoral cooperation 

•	 Figure 2 of the report, entitled “Indicators in which the trend in the gap between low and high levels of education attainment 
is improving – the difference between socioeconomic groups is narrowing” depicts a table. The four columns of the table 
present data on: the direction of the burden for Slovenia overall, for those in the lowest educational attainment group, for 
those in the highest educational attainment group, and the direction of the inequality between the latter groups. Each row 
depicts data for one of seven indicators: self-assessed good or very good health, life expectancy at age 30 – men, obesity – 
men, neck chronic disorder, back chronic disorder, seeking help from mental health professionals – women and adult 
mortality from injuries caused by accidents. In the cells, a colour-coding scheme was used. The scheme uses three colours: 
green, to indicate an improvement during the period observed; red to indicate a deterioration during the period observed; 
and yellow, to indicate no statistically significant changes or an indefinable trend resulting from a fluctuation in the value 
or a reversal of the educational gap in the period observed. 

Examples of data visualization tools used in Canadian studies 
Lollypop graph 

Example : Toronto Public Health 

Source: Toronto Public Health. The Unequal City 2015: Income and Health Inequities in Toronto. (2015). [Accessed 2022-02-25] 
Available from: The Unequal City 2015: Income and Health Inequities in Toronto 

•	 The unnumbered figure on page 15 of the report, entitled “Changes in health inequities for Toronto men over the 7 to 12 years 
of data analyzed, the income and health relationship do not change between the initial and most recent time points for 12 of 
the 15 indicators of male health, and the two indicators of combined male and female health”, depicts a lollipop (or lollypop) 
graph. The horizontal axis depicts relative index of inequality (RII) values, which capture the strength of the relationship 
between income and health. The horizontal axis values range is from -2.5 to 2.5, where values below zero, represents poor 
health associated with high income, and values above zero represent poor health associated with low income. The vertical 
axis depicts health outcome indicators. Two sets of points are presented in the lollipop graph for each indicator: one point 
(in lighter colour) presents the initial RII values, while another point (in darker colour) presents the latest RII values, for each 
indicator, respectively. The reader can thus observe the change in RII across time for each indicator. 

Bar chart or scatter plot with estimates presented over time 

Example : Toronto Public Health 

Source: Toronto Public Health. The Unequal City 2015: Income and Health Inequities in Toronto. (2015). [Accessed 2022-02-25] 
Available from: The Unequal City 2015: Income and Health Inequities in Toronto 

•	 Figure 2 of the report, entitled “Breast Cancer Incidence Rate, by income, Females, Toronto, 1999 to 2001 Combined to 2008 
to 2010 Combined” depicts three panels. The first panel (Panel A) depicts a stratified histogram (vertical bar chart). The 
vertical axis depicts rates (per 100,000 population). The horizontal axis depicts years (1999–2001, 2002–2004, 2005–2007 
and 2008–2010). A bar value is presented for each income quintile group, for each period, respectively. It includes 95% con
fidence interval error bars. The second panel (Panel B) depicts a connected forest or scatter plot. The vertical axis depicts 
the slope index of inequality (SII) values. The horizontal axis depicts years (same as above). A SII value is presented for each 
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period, with a 95% confidence interval. The third panel (Panel C) depicts a connected forest or scatter plot. The vertical axis 
depicts the relative index of inequality (RII) values. The horizontal axis depicts years (same as above). A RII value is presented 
for each period, with a 95% confidence interval. 

Cumulative horizontal bar chart 

Example : Hajizadeh et al. (2014) 

Source: Hajizadeh M, Karen Campbell M, Sarma S. Socioeconomic inequalities in adult obesity risk in Canada: trends and 
decomposition analyses. The European Journal of Health Economics. 2014 Mar;15(2):203-21. Socioeconomic inequalities in 
adult obesity risk in Canada: trends and decomposition analyses 

•	 Figure 3 of the article, entitled “Relative contribution of each factor to the inequality of obesity in Canada” depicts a horizontal, 
cumulative bar graph. The graph presents the results of a decomposition analysis. The horizontal axis depicts proportions 
of the inequality explained. The vertical axis depicts gender groups (female, male, total population) for two time periods 
(2000–2001 and 2009–2010), respectively. A horizontal cumulative bar is presented for each of the six gender and time 
period pairings (females in 2000–2001, females in 2009–2010, etc.). Each segment within the bar graph depicts the 
proportion of the inequality explained by the social determinant or behavioural factors measured (e.g. demographic factors, 
household arrangements, immigrant status, drinking habit, income, education, fruits and vegetables consumption, smoking 
habit, home ownership, occupation status, physical activity, geographic factors) and the residual unexplained portion. Each 
factor is represented by a distinct colour, in each of the six bars. Differences in the size of the proportion explained between 
time periods, for each gender group, can be observed visually, by comparing the change in the size of the cumulative bar 
graph section for each factor, respectively (note: a more accessible version of this graph could include distinct textures, fill, 
and contour values to identify each factor). 

Blakely’s compass (connected scatter plot) 

Example : Buajitti et al. (2020) 

Source: Buajitti E, Frank J, Watson T, Kornas K, Rosella LC. Changing relative and absolute socioeconomic health inequalities in 
Ontario, Canada: a population-based cohort study of adult premature mortality,1992 to 2017. Plos One. 2020 Apr 2;15(4):e0230684. 
https://doi.org/10.1371/journal.pone.0230684 

•	 Figure 2 of this article, entitled “Absolute and relative inequalities in adult premature mortality (death ages 18 to 74), Ontario 
by sex, 1992 to 2017”, presents a connected scatter plot graph. This figure is also referred to as “Blakely’s compass”. The 
vertical axis depicts the relative index of inequality (RII) values on the log scale (values range form 0 to 3.0). The horizontal 
axis depicts the rate of adult premature deaths per 1000 population on a log scale (values range from 2 to 6). Additionally, 
dotted grid lines are presented in the background of the graph. Each dotted grid line indicates a slope index of inequality (SII) 
value (1.0, 1.5, 2.0, 3.0, 4.0). Two connected arrow scatter plot lines are presented in the graph: a full purple line for females, 
a dashed green line for males. The points in the arrow scatter plot lines are connected in order of year, with arrows indicating 
the directionality of the trend. 
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