Step-by-step
guide

for measuring
social
inequalities

N health

ANERREREERERRERERRERERRRRRERRRNS RS SRRRRRRRRAN

©® o i

s‘"» EVERY WOMAN \3"33 o=
—,g, & EVERYCHILD -

@UN ;557
WOMEN EJ




Step by step guide for measuring social inequalities
in health

© Every Woman Every Child Latin America and Caribbean (EWEC LAC)

This publication may be reproduced for use in research,
advocacy and education only, provided the source is
acknowledged (EWEC LAC). This publication may not be
reproduced for other purposes without the prior written
permission of EWEC LAC.



Step-by-step
guide

for measuring
soclal
nequalities

N health




CONTENT

A. PRELIMINARY DATA: PREPARATION ... 10
B. GAP MEASURES OF SOCIAL INEQUALITY INHEALTH, . ... 13
a. Absolute and relative gaps of inequality with grouped
ATA ...ttt .14
C. GRADIENT MEASURES OF SOCIAL INEQUALITY IN
HEALTH oo 25
a. Slope index of inequality for non-grouped data................ccccoo........ 26
b. Slope index of inequality for grouped data................co.coooovvevvernnn. 36
c. Concentration index for non-grouped data...........coccooovvvevveevorerncenn. 43
d. Health concentration index for grouped data...............e. 54
BIBLIOGRAPHY ...ttt 59
ANNEX 1: INSTALLATION OF THE “DATA ANALYSIS"
COMPLEMENT IN EXCEL 2013. ..... . . .. 60

° Step-by-step guide | Gradient-based measures of social inequality in health.



Preface

In the last 10 to 15 years, the countries of Latin America and the Caribbean (LAC) have
made significant achievements in reproductive, maternal, neonatal, child and adolescent
health. Even with these advances, inequalities in access and coverage between and
within the countries of the region have persisted and in some cases increased. These
inequalities are systematically related to social factors including gender, socioeconomic
status, ethnicity, income, and education, to name a few.

One of the main challenges to address social inequalities in health is the lack of strategic
information and available evidence on the magnitude of the inequalities, either between
or within countries. Currently, most LAC countries are not measuring or monitoring
social inequalities in health at the national or local levels. Most national programs and
interventions do not include indicators in their monitoring and evaluation frameworks
(which fosters the reduction of inequalities).

EWEC-LAC has developed a toolkit that includes methodological orientations and tools
for the measurement and monitoring of health inequities. It also provides technical
support to institutionalize the measurement and monitoring of inequalities in national
health information systems.

We are sure that technical staff from Ministries of Health, researchers, students and other
global health actors interested in quantitative analysis of social inequalities will find this
guide useful. The purpose of this material is to facilitate the measurement and monitoring
of social inequalities in health, using a widespread program (Microsoft Excel ®). Assisted
by examples, the reader will be able to calculate the simple measures (absolute and relative
inequality gaps) and the complex ones (slope index of inequality and concentration index
of health), if data disaggregated at the sub-national level is available.

Step-by-step guide | Gradient-based measures of social inequality in health. e



A) Preliminary data
oreparation



The quality of the outcome analysis will result from data quality at the beginning. It is
important to create a sound database including the three dimensions required for
inequality analyses:

1. Health and morbimortality indicators: outcome variables

2. Equity stratifiers: socio-economic variables used to rank the population and define
the groups whose health status is to be compared

3. Demographic variables: (usually the denominators of the health indicators) needed
to calculate the weighting terms according to the population relative size

Some examples:

1. Health / morbimortality indicator: Maternal mortality ratio
2. Equity stratifier: mean years of schooling
3. Demographic variable: live births

1. Health / morbimortality indicator: Coverage of family planning modern methods
2. Equity stratifier: % of poor households
3. Demographic variable: women in reproductive age

The database should have separate spreadsheets for each dimension, and if needed,
paired columns for data on two periods of time. A template of database for Excel is
available at:

https://www.everywomaneverychild-lac.org/plantilla_de_datos/

Once the database is configured, descriptive statistics should be of help to “clean” it from
potential mistakes and outliers, and to become acquainted with the data as well. For
example, using the interquartile range, the standard deviation or a whiskers and box plot,
it is possible to discover which health indicators hold low variability and will, therefore, be
of little help to describe social inequalities. The variation coefficient (=standard deviation/
mean x 100) may be used to compare the variability of indicators, even if their units of
measure are different.
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Itis important to identify which equity stratifiers are of nominal (those that do not follow
an inherently ordered scale: sex, urban/rural location, ethnicity) or ordinal nature (those
that follow a logically ordered scale: income, levels of education achieved, access to
water and sanitation). The simple inequality measures allow both types of stratifiers,
not the complex ones, restricted to ordinal equity stratifiers.

Type of stratifier Example Measures allowed
NOMINAL Urban vs. rural * Absolute gap
population

* Relative gap

ORDINAL % of analphabet  Absolute gap
population * Relative gap
+ Slope index of inequality

* Health concentration index

Before starting to practice, it is recommended to extract from the database like the one
shown below, to follow the next steps easily.

A B @ D

1 Health indicator Health stratifier Demographic weigthing

Demographic units (departments,
Year 1 Year 2 Year 3
provinces, minicipalities)

O N oA W

Once the data is arranged in the excel sheet, the procedure can be followed more easily.
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B) Absolute and relative
gaps of Inequality
wWIth grouped data
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a. Absolute and relative gaps of inequality with grouped data

Step Sort the data panel according to the equity stratifier (for ordinal stratifiers)

Whenever an ordinal equity stratifier is used, data should be ordered
according to the stratifier's values. It is recommended to start top-bottom
from the worst-off social situation to the best-off social situation. In some
cases, like GDP per capita, the geographical units (also called observation
units) with the highest values of the stratifier will lay on the bottom; on
the opposite, geographical units with the highest value of the stratifier, like
percentage of poor households, will be on top. The examples of the rest of
the guide use ordinal stratifiers.

For nominal stratifiers, it is recommended that the selected reference group
be placed at the bottom for convenience. Comparisons among the different
subgroups formed by a nominal stratifier (i.e. ethnic groups) may be made
as necessary.

(Next page)
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SR En—
v ‘-’;1 Add Level ” >< Delete Level ” =3 Copy Level ” - . ’ Options... ] My data has headers
Column Sort On Order
Sortby 2008 lz‘ Values lz‘ iargest to Small
[ OK J [ Cancel
A B C D

1
2 Maternal mortality ratio Percentage of women illeteracy Live births
B Districts 2006 2006 2006
4 |G 133.07 34.4 9,096
5 N 243.09 324 4,681
6 |0 184.76 322 2,356
7 A 137.1 32.1 3,587
8 L 106.4 305 14,926
9 |D 100.8 29.1 7,624
10 |M 57.3 27.2 5,180
11 1 63.1 26.6 3,059
12 |K 313 18.2 6,077
13 |B 0 17.4 3,712
14 |C 55.3 17.4 9,042
15 |E 0 17.3 4,335
16 [H 43 16.9 7,007
17 |F 80.19 16.8 3,733
18 P 12531 16 3,156

0 Step-by-step guide | Gradient-based measures of social inequality in health.




)
L
-

Group data using quantiles of the social stratifier

Depending on the number of geographical units and the heterogeneity of
the equity stratifier, population groups generically named quantiles can be
formed. Three groups would be “terciles,” four, “quartiles”; five, "quintiles”;
ten, “deciles” and so on.

This example uses quintiles, which means that the distribution of the
stratifier finds cut points at percentiles 20, 40, 60 and 80, denoted by P20,
P40, P60, P.80.

Groups (quintiles in this example) are formed as follows:

« If the stratifier is bottom-top sorted

o Group 1 (socially worst-off): units with values of the stratifier less or
equal to P20

o Group 2: units with values of the stratifier higher than P.20, but less
or equal to P40

o Group 3: units with values of the stratifier higher than P40, but less
or equal to P60

o Group 4: units with values of the stratifier higher than P.60, but less
or equal to P80

o Group 5 (socially best-off): units with values of the stratifier higher

than P80

« If the stratifier is top-bottom sorted:

o Group 1 (socially worst-off): units with values of the stratifier higher
than P80

o Group 2: units with values of the stratifier higher than P.60, but less
or equal to P80

o Group 3: units with values of the stratifier higher than P40, but less
or equal to P60

o Group 4: units with values of the stratifier higher than P.20, but less
or equal to P40

o Group 5 (socially best-off): units with values of the stratifier less or
equal to P20

(Next page)
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Step Calculate and interpret the absolute gap comparing group 1 and group 5
7 Example:

v
Groups |Weighted average of each group Absolute gap
(G1-G5)
Gl 172.5
G2 109.0
G3 475 172.5-38.2=1343
G4 293
G5 382
Interpretation: For the data in the example, for that country in that year,
there were 134.3 more maternal deaths per 100,000 live
births in the group with the lowest educational status,
compared to the group with the highest educational status.
In other words, the absolute gap expresses the magnitude
difference of mortality experience between the worst-off and
best-off educational status.
Step Calculate and interpret the relative gap comparing group 1 and group 5
8 Example:
v
Groups |Weighted average of each group Absolute gap
(G1/G5)
Gl 1725
G2 109.0
G3 475 172.6/382 =45
G4 293
G5 382

Interpretation: For the data in the example, for that country in that year,
maternal mortality ratio in the group with the lowest
educational status was 4.5 times that of the group
with the highest educational group. In other words, the
mortality experience of the socially most disadvantaged
group was more than four times that of the least socially
disadvantaged group.
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Step Using data available on two periods of time: four scenarios of
9 performance

v When data two periods of time are available, once the calculation of
inequality gaps for each period is done as well as having the national-level
figure of the health indicator, it is recommended to compare those findings
with the following four scenarios. The four scenarios analysis elaborates
on the performance of the country regarding not only the health indicator
by itself but in parallel to the inequality gaps.

POPULATION-
WIDE CHANGE
IN THE HEALT!
INDICATOR

IMPROVING

WORSENING

CHANGE OF THE INEQUALITY MEASURE

NARROWING

The best
result

WIDENING

Improvement with
inequality:
health indicator improved
among the most privileged,
not necessarily among the
most socially deprived

Worsening with protection:
health advances in the socially
deprived helped reduce the
inequality gap, but the overall
health indicator worsened in
the period
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of soclal Inequality In

C) Gradient measures
health

AN



a. Slope index of inequality for non-grouped data

For this regression-based measure, it is recommended to leave the data non-
grouped to gain statistical power, especially when the geospatial units are a few.

Step Construction of a table with the following columns:

1
v A. Geographical unit E. Relative frequency of
B. Health indicator (Y) population
C. Population (denominator in F. Cumulative frequency
the health indicator) (cwpob)
D. Equity stratifier G. RIDIT (X)
H. Weight (W)

(Next page)
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Step Data Analysis

6 Analysis Tools
v F-Test Two-Sample for Variances -
Fourier Analysis
Histogram

Maving Average

Random Mumber Generation
Rank and Percentile -
Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

Regression
Input
InputY Range: $153:8]518

Input X Range: SHE3:81518

[ Labels Constant is Zero
Confidence Level: 95 %

Qutput options

() Qutput Range:
@ MNew Worksheet Ply:
() Mew Workbook

Residuals
|| Residuals || Residual Plots
[ standardized Residuals [ Line Fit Plots

MNormal Probability
[ Mormal Probahility Plots

A = D E F G H 1
1 |SUMMARY QUTPUT
2
3 Regression Statistics
4 MultipleR 0.920303424
5 RSquare 0.846958392
6 Adjusted RSquare  0.764598277
7 Standard Error 3302521423
8 |Observations 16
9
10 ANOVA
11 df 55 MSs F Significance F
12 Regression 2 845029514 4.23E+08 38.7392  3.33496E-06
13 Residual 14 152693068.5 10906648
14 Total 16 997722582.5
15
16 Coefficients Standard Error & Stat P-value  Lower 95% Upper 95%  Lower 95.0% Upper 95.0%
17 |Intercept 0 #NJA #N/A #N/A #N/A #N/A aN/a #N/A
18 X Variable 1 149.4576424 19.35422664 7.722222 2.06E-06 107.3469543 190.9683301 107.9469543 190.3683301
19 X Variable 2 = 1763358 33.61284893 -4.61063 0.000404 -227.0087268 -82.88394491 -227.0687268 -82.88394491
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Step Interpretation of the index slope of inequality

For the data in the example, for that country in that year, there were 154
more maternal deaths per 100,000 live births among the most illiterate
populations compared to the least illiterate populations considering the
information of all the geographical units, and their population weights.

The sign in the slope index of inequality is frequently negative with impact
health indicators, indicating that the left section of the distribution (socially
worst-off units) shows higher levels of the indicator (i.e. maternal mortality)
than the right section (socially best-off units). Thus the regression line
displays anegative slope. The inverse usually happens with coverage health
indicators. So, the slope index compares the socially best-off population
with the socially worst-off; the inverse happens with the absolute gap of
inequality, which is the reason why multiplying the slope index of inequality
times (-1) allows the comparison in the same terms of the absolute gap and
the interpretation is as described in Step 7 of the absolute gap.

In the statistical sense, the index will be negative (<0) whenever there is an
inverse relationship between the health outcome and the RIDIT.

The magnitude of the index equals the absolute inequality (in this case,
the difference) of maternal mortality ratio between the population with the
highest and lowest analphabetism levels.

b. Slope index of inequality for grouped data

Step Construction of a table with the following columns, using the results
1 obtained from the gap measures of inequality:
v
1) Group number 4) Cumulative frequency
2) Group population 5) RIDIT
3) Relative frequency
Example:
Group g Relative Cumulative
number Group population frequency frequency RIDIT
1 2833
2 2547
3 0/64
4 5934
5 908

@ Step-by-step guide | Gradient-based measures of social inequality in health.



Step Calculation of the relative frequency for each group
2 Add up the population of all the groups, which will give the total population.
v Each group’s population divided by the total population will give each group’s
relative frequency.
Example:
SUM v (© X « fo| =B2/B3]
A B 5 D E
G b G lati Relative C lative fi RIDIT
q roup number roup population frequency umulative frequency
2 1 16133 |=82/857 |
3 2] 20137 0.221
4 3 14316 0.121
5 4 17089 0.144
6 5 A4708 0.378
7 118383
Excel
syntax = GROUP POPULATION/ TOTAL POPULATION
Step Calculation of the cumulative frequency for each group
3
v Example:
SUM +(© X v f| =Dy
A B c D E
Group Groun bapulation Relative Cumulative RIDIT
1 number ppop frequency frequency
2 1 16133 0.136 0.136
3 2 26137 0.221]=D2+C3 |
a 3 14316 0.121 0.478
5 a 17089 0.144 0.622
6 5 24708 0.378 1.000
7 118383
Excel = relative frequency of each group + cumulative frequency of the
syntax previous group
Note: The cumulative for the first group will be its relative frequency. For the

second and next groups, add the cumulative frequency of its previous one plus
its relative frequency.
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Step  Calculation of the RIDIT for each group

4 .
v Example:
SUM ~ (" %X v f| =(D2tD2)/2
A B C D E
Group G lati Relative Cumulative RIDIT
1 number roup population frequency frequency
2 1 16133 0.136 0.136] 0.068
3 2 26137 0.221 0.357| =(D3+D2)/2
a 3 14316 0.121 0.478 0.418
5 4 17089 0.144 0.622 0.550
6 5 44708 0.378 1.000 0.811
7 118383
Excel = (cumulative frequency of each group + cumulative frequency
syntax of the previous group ) / 2
Note: The RIDIT for the first group will be the cumulative frequency of
the first group divided by half. For the second and following groups, sum
up the cumulative frequency of the previous one plus the cumulative
frequency of itself and divide the result by two
Step
5 Construction of a 7-column table
v Example:
A B C D E F G
Group .
Y X Group population W WH*X WHY
1 humber
2 1| 1725 0.7 16133 127.0 87| 219154
3 2| 109.0 0.25 26137 161.7 39.9| 17618.7
4 3| 475 o042 14316 119.6 50.0 5683.7
5 4l 203| o055 17089 130.7 71.9 3825.0
6 5/ 382 o081 44708 211.4 171.5 8077.3
7 118383
Excel To calculate the square root:
syntax =RSQRT(each group population)
Note: _
Group: number of each group (depends on the number of quantiles used)
Y: health indicator for each group (obtained as in step 6 of the gaps measures)
X: RIDIT of each group
Group population
W: the population weight (Square root of the population of each group)
W#X: weighted RIDIT (the product of weight times the RIDIT of each group)
W+Y: weighted health indicator (the product of weight times the health

indicator of each group)

@ Step-by-step guide | Gradient-based measures of social inequality in health.
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Step Data Analysis

Analysis Tools

F-Test Two-Sample for Variances

Fourier Analysis

Histogram

Moving Average

Random Mumber Generation

Rank and Percentile

Regression

Sampling

t-Test; Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

QK

i

Cancel

Help

e

Regression

Input
Input ¥ Range: 86525655

Input X Range: 5E52:5F56|

[ Labels Constant is Zero
Confidence Level: a5 %

Qutput options
(7} Qutput Range:
@ Mew Warksheet Bly:
) Mew Workbook

Residuals

[ Residuals [7] residual Plots
[7] standardized Residuals [7] Line Fit Plots

Mormal Probability
[7] Mormal Probability Plots

In
il

In
il

[2.7]

[ 7 |l
Ok

Cancel

Help
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Step Interpretation of the slope index of inequality

v Interpretation: For the data in the example, for that country in that
year, there were 155 more maternal deaths per
100,000 live births among the provinces of the most
illiterate group than in the less illiterate group, taking
into consideration the information on the whole gradi-
ent and their population weights.

Note:

See steps 5, 6 and 7 of the slope index for non-grouped data for further explanation
about the weighting and estimations using regression with Excel.
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Step Calculation of the health share for each geographical unit

Note:

it is necessary to extract the numerator of the health indicator for each
geographical unit to graph the concentration curve with the cumulative
share of health in the abscissa and the correspondent cumulative
population share in the ordinate.

The numerator is obtained by solving for it in the equation defining the
health indicator. Please note that different health indicators use different
multiplying factors, i.e., the maternal mortality ratio uses 100,000 live
births, but infant mortality uses 1,000 live births.

MMR= (maternal deaths) %100.000
(Live births) ’
Thus:
RMM

maternal deaths= x live births

100,000

(Next page)
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Step

Step

Interpretation of the HCI

This complex measure makes a comparison in relative terms, between the
share of population and the share of health (or disease) in a certain time
and place. Thus it is a dimensionless measure. Theoretical values fluctuate
among -1 (in the case a single person would concentrate the whole burden
of disease) and +1 (in the case a single person would concentrate the whole
health coverage). In practice, as referred by a bibliography(1), the HCI rarely
exceeds [0.5]. Conventionally, values around |0.2| and |0.3]| are interpreted as a
reasonably high inequality.

In the presented example, an HCI=-0.35 indicates a considerably high
inequality (>|0.3[) with a higher concentration of maternal deaths among the
more illiterate population.

Another way of looking at it is finding approximately half of the cumulative
population share and what is its corresponding (in this case) mortality share.
In the example, 50.9% of the population is accumulated through Province “B”
in cell F12. Its corresponding share of mortality is shown in cell 112, 74.1%.
In other words, the most socially deprived half of the population shares more
than half of the maternal deaths.

Finally, there is an alternative interpretation available(2). Multiplying the HCI
times 75 equals the percentage of health (in this case maternal deaths) that
would have to be redistributed among the less-burdened half of the population
to achieve equality. Nevertheless, this translation might arise ethical concerns
about the redistribution of disease burden /health coverage; as the aspirational
goal is getting the entire population to experience the good health status of the
most socially advantaged.

Plotting of the concentration curve

Copy the following columns in a separate spreadsheet with the following titles:
Name of the geographic unit, the cumulative relative frequency of population
(cwpob) and cumulative relative frequency of health (cwHealth). Add a column
to the right named “Equity line.” The three columns on the right should start
with a zero and end with a one, as in the image. Note that the zero is written in
the immediate row before the first geographical unit.

A B 5 D

a Geographical unit Cumulat::;:lhe]quencv cwHealth Equity line

2 District 0 0 [
3 G 0.0768 0.1421 0.0768
4 N 0.1164 0.2756 0.1164
5 0 0.1363 0.3267 0.1363
6 A 0.1666 0.3344 0.1666
Z| L 0.2927 0.5708 0.2927
8 D 0.3571 0.6610 0.3571
9 M 0.4008 0.6959 0.4008
101 0.4267 0.7185 0.4267
11 K 0.47380 0.7409 0.4780
12 B 0.5093 0.7409 0.5093
13 |C 0.5857 0.7995 0.5857
14 E 0.6223 0.7995 0.6223
15 H 0.6815 0.8349 0.6815
16 |F 0.7131 0.8700 0.7131
17 |P 0.7397 0.9165 0.7397
18 ) 1 1 1
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In case there were outliers affecting the estimation of the HCI, one option is to

group data using quantiles.
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ANNEX 1

Instalation of the Analysis ToolPak Add-inn on Excel 2013.

St_lep In the Excel file, click on the File menu, tag Options.
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Step It will appear the Add-ins window. Click on the options "Analysis ToolPak”, "Analysis
ToolPak-VBA" and "Solver add-inn". And then, click on "Ok".

3
v

Analysis ToolPak oK
Analysis ToolPak - VBA
|:| Eyro Currency Tools
¥4 Solver Add-in

I Cancel l

I Browse... ]

l Automation... ‘

Solver Add-in
Tool for optimization and equation solving
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Every Woman Every Child Latin America and Caribbean (EWEC
LAC) is the regional coordination mechanism for the Global
Strategy for Women's, Children's and Adolescents’ Health in
the context of Latin America and the Caribbean. EWEC-LAC
catalyzes and supports countries in their efforts to meet the
goals and targets set out in the Global Strategy and align with
the Sustainable Development Goals, with a focus on reducing
social inequalities in health.

EWEC-LAC collaborates with key stakeholders in
the region including governments, international
development agencies, civil society representatives,
academic institutions, professional institutions and
non-governmental organizations to catalyze and
support country-led efforts with the objective to reduce
disparities in access to quality health services.
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