Additional file 1 
Table A1 Summary of Studies using the CI-Based Indices Published between 2015 and 2017
	Study
	hi 

(measurement scale)
	Concentration curve illustrated
	Index Used
	Match between index and health measure?
	Range of index considered?
	Interpretation of Results
	Policy prescription based on the results of the index provided?
	Estimates decomposed

	Ataguba et al1
	Self-assessed good health as excellent, very good, or good (dichotomous)
	No
	Standard concentration index 
	Yes 
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Buisman and García-Gómez2
	Inpatient hospital use (dichotomous)
	Yes
	Standard concentration index
	Yes
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes
	Yes

	Cabieses et al3
	Self-reported health status (dichotomous)
	Yes
	Erreygers index (referred as corrected CI);
Standard concentration index (to compare):
	Yes for Erreygers index. 
No for standard CI since mean health varies for boys and girls making it difficult to compare inequalities for the standard CI since the range of the index would vary. 
	Range of index not provided.
	Direction: pro-rich/ pro poor.
Noted: “Since concentration indices can be hard for policy makers to interpret, we also perform a simpler analysis based on more intuitive ratio and pag measures of inequality”
	No
	Yes

	Capurro et al4
	Presence of untreated caries (dichotomous)
	Yes
	Standard concentration index as relative measure;
Slope index of inequality for absolute measure
	No 
Mean health varies across the time periods examined making it difficult to interpret changes in inequalities since the range of the index would vary.
	Range of index not provided.
	As percentage increase in inequality. 
	No
	No

	Devaux5
	General practitioner visits (dichotomous);
Specialist visits (dichotomous);
Dentist visits (dichotomous);
Breast and cervical cancer screening (dichotomous)
	No 
	Wagstaff index
	Yes 
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	No
	No

	Devkota and Upadhyay6
	Probability of physician visit (dichotomous);
Number of physician visits (ratio scale)
	No
	Standard concentration index
	No 
Mean health varies across different the countries for probability of physician visit making it difficult to interpret changes in inequalities since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Dorjdagva et al7
	Self-assessed presence of a chronic illness (dichotomous); 
Self-assessed  presence of a physical disability (dichotomous)
	No
	Erreygers index (referred as correction to CI)
	Yes
	Yes, Erreygers index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes
	Yes 

	Hudson et al8

	Smoking status (dichotomous); 
Frequent alcohol consumption defined as 5-7 days per week (dichotomous);
Low physical activity (dichotomous)
	No
	
Erreygers index (labelled as concentration index);
	Yes
	Yes, Erreygers index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided.
	Interpret using Koolman and van Doorslaer (2004), interpretation on how much to be transferred to poorest half. Unclear whether this interpretation is appropriate for Erreygers index. 
	No
	Yes

	Hwang et al9
	Self- reported visual impairments among those with diabetes (dichotomous)
	Yes
	Standard concentration index
	Yes 
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Joe et al10
	Reporting health care utilization (dichotomous)
	Yes
	Standard concentration index 
	Yes
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

 

	King et al11
	Avoidable mortality (dichotomous);
Amenable mortality (dichotomous);
Preventable mortality (dichotomous)
	No
	Erreygers index (Referred to as corrected CI);
Standard concentration index 
	No for standard CI. 
Mean health varies across the time periods examined making it difficult to interpret changes in inequalities for the standard CI since the range of the index would vary.
	Yes, Erreygers index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes
 
	No

	Laskowska12
	Use of medical service (dichotomous);
Visits to a general practitioner (dichotomous);
Visits to specialist (dichotomous);
Hospital stay (dichotomous)
	No
	Standard concentration index
	No 
Mean health varies across the different regions examined making it difficult to interpret changes in inequalities since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	No
	No

	Layte and Nolan13
	General practitioner utilization (dichotomous); 
Number of general practitioner visits (ratio scale);
Birth weight (ratio-scale);
Gestation (ratio-scale);
Parental-assessed health (dichotomous);
Presence of an accident (dichotomous)
	No
	Standard concentration index (for ratio scale variables);
Erreygers index (for dichotomous variables)
	Yes
	Yes, Erreygers index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided.
	Direction: pro-rich/ pro poor.
Results from the different indices compared as if equivalent. 
	No
	Yes

	Pal14
	Receipt of full antenatal care (dichotomous);
Institutional or home delivery attended by skilled health professional (dichotomous) 
	Yes
	Standard concentration index
	Yes
	Range of index not provided.
	Not provided focus on interpreting decomposition analysis
	Yes

	Yes 

	Peres et al15
	Inadequate dentition defined as fewer than 21 natural teeth (dichotomous)
	Yes
	Standard concentration index;
Generalized concentration index
	No
Mean health varies across the time period and countries examined making it difficult to interpret changes in inequalities for the standard CI since the range of the index would vary. 
	Range of index not provided.
	Whether inequalities increased or decreased over time 
	No
	No

	Raittio et al16
	Toothache or oral discomfort (dichotomous); 
Perceived current need for dental care (dichotomous);
Self reported oral health status (dichotomous)
	No
	Standard concentration index (as relative measure);
Erreygers index (as absolute measure)
	No
Mean health varies across the time periods examined making it difficult to compare inequalities for the standard CI since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	No
	Yes

	Siegel et al17
	BMI 30 or higher (dichotomous);
Self-reported hypertension (dichotomous);
Self-reported diabetes (dichotomous)
	No
	Wagstaff index (referred to as corrected CI)
	Yes 
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	No
	No

	Walsh and Cullinan18
	Obese (dichotomous);
Overweight (dichotomous)
	Yes
	Wagstaff index 
	Yes
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Interpret using Koolman and van Doorslaer (2004), interpretation on how much to be transferred to poorest half. Unclear whether this interpretation is appropriate for Wagstaff index. Indicates that inequalities are large.
	No
	Yes

	Xu et al19
	Whether household incurred catastrophic health expenditure (dichotomous)
	Yes
	Standard concentration index
	No
Mean health varies across the time periods examined making it difficult to interpret changes in inequalities for the standard CI since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Zhang et al20
	Doctor visits (dichotomous);
Inpatient care (dichotomous)
	No
	Standard concentration index
	Yes 
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes 
	Yes

	Carrieri and Jones21
	Use of e-cigs and other nicotine delivery systems (dichotomous)
	No
	Erreygers index
	Yes 
	Yes  
Magnitudes described relative to bounds of index (i.e. range of index)
	Direction: pro-rich/ pro poor.
	No 
	Yes

	Davillas and Benzeval22
	BMI (ratio-scale, bounded);
BMI components- total body fat (ratio-scale, bounded);
BMI components- fat free mass (ratio-scale, bounded);
Percent body fat (ratio-scale);
Waist circumference (ratio-scale, bounded);
Obesity based on BMI where BMI >30 (dichotomous);
Where percent body fat > 25 males and >32 females (dichotomous);
Obese Gallanger-percent body fat (dichotomous);
Abdominal obesity where waist circumference greater than 102 cm males and 88 cm females (dichotomous)
	No
	Erreygers index;
Wagstaff index (sensitivity analysis)
	Yes
	Yes, Erreygers and Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided for Erreygers
	Direction: pro-rich/ pro poor.
	No
	Yes

	Gonzalo-almorox and Urbanos-garrido23
	No physical activity versus some physical activity (dichotomous)
	No
	Erreygers index;
Standard concentration index
	Yes for Erreygers index. 
No for standard CI since mean health varies for boys and girls making it difficult to compare inequalities for the standard CI since the range of the index would vary. 

Range of index not provided
	Yes, Erreygers index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided.
	Direction: pro-rich/ pro poor .
	Yes

	Yes

	Kim and Hwang24
	Self report gastric/colorectal cancer screening services (dichotomous)
	No
	Wagstaff index (referred to as renormalization of standard CI)
	Yes
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Ma et al25
	Whether household incurred catastrophic health expenditure (dichotomous)
	No
	Standard concentration index
	No
Mean health varies across the three provinces examined making it difficult to compare inequalities for the standard CI since the range of the index would vary. 
	Range of index not provided
	Discussed trends in  standard concentration index 
	Yes 

	No

	Mosquera et al26

	CVD events defined as first time hospitalizations with main diagnosis of circulatory diagnosis (dichotomous)
	Yes
	Wagstaff index (Referred to as concentration index)
	Yes
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
In relation to concentration curve. 
	No
	Yes

	Mullachery et al27
	Self reported doctor visits (dichotomous);
Dentist visits (dichotomous);
Hospital admission (dichotomous);
Reporting of usual source of care (dichotomous)
	No
	Standard concentration index 
	Yes
	Yes 
bounds calculated but incorrectly (p-1 and 1-p where p is prevalence)
	Direction: pro-rich/ pro poor and as a percentage of feasible upper bound
	No
	Yes

	Murakami and Hashimoto28
	Self reported dental care use (dichotomous)
	No
	Standard concentration index
	Yes 
	Range of index not provided
	Direction: pro-rich/ pro poor.
	Yes
	

	Palafox et al29
	Hypertension treatment (dichotomous);
Hypertension awareness (dichotomous);
Hypertension control (dichotomous)
	No
	Wagstaff index
	Yes 
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	No
	No

	Shao et al30

	Ill-health score constructed using self-rated health (unclear) 
	Yes
	Standard concentration index
	Unclear
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Sözmen and Ünal31
	General practitioner visits (dichotomous);
Specialist visit (dichotomous);
Inpatient care (dichotomous);
Dental care (dichotomous);
Emergency care (dichotomous);
Number of general practitioner visits  (ratio scale);
Number of specialist practitioner visits  (ratio scale);
Number of inpatient visits  (ratio scale);
Number of denal visits  (ratio scale);
Number of emergency visits  (ratio scale);
	Yes
	Standard concentration index (for ratio scale variables);
Wagstaff index (for dichotomous variables)
	Yes
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.

Compared estimates of standard CI to Wagstaff index as if they are equivalent. 
	No
	Yes

	Walsh et al32
	Up to date vaccination uptake (dichotomous);
Vaccination usage –diphtheria-tetanus, acellular pertussis, measles-mumps-rubella and polio (dichotomous)
	Yes
	Wagstaff index
	Yes
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
Also provide  Koolman and van Doorslaer (2004), interpretation on how much to be transferred to poorest half. Unclear whether this interpretation is appropriate for Wagstaff index. 
	No
	No

	Xu et al33
	Presence of depressive symptoms (dichotomous)
	Yes
	Standard concentration index
	Yes
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Zhang et al34
	Mortality rate reduction (ratio-scale bounded)
	Yes
	Standard concentration index
	No
Mean health varies across the time periods examined making it difficult to interpret changes in inequalities for the standard CI since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes
	No

	Amroussia et al35
	Mental well-being- good versus poor mental health (dichotomous)
	Yes
	Wagstaff index
	Yes 
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors acknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	No
	Yes

	Ásgeirsdóttir and Jóhannsdóttir36
	Eye disease (dichotomous);
Irritable bowel syndrome (dichotomous); 
Chronic fatigue syndrome (dichotomous); 
Cold/flu (dichotomous); 
Alcoholism (or substance addiction) (dichotomous);
Chronic anxiety (dichotomous);
Chronic depression (dichotomous); 
Anxiety (dichotomous);
Serious worries (dichotomous);
Sleeping difficulties (dichotomous);
other mental disorders (dichotomous); Shortness of breath (dichotomous); 
Debility (dichotomous);
Myalgia (dichotomous);
Back/shoulder pain (dichotomous);
Arm pain (dichotomous);
Leg pain (dichotomous);
Frequent headaches (dichotomous);
Toothache (dichotomous); 
Abdominal pain (dichotomous); 
Rheumatoid arthritis (dichotomous);
Osteoarthritis (dichotomous); 
Fibromyalgia (dichotomous); 
Chronic back syndrome (dichotomous); 
Chronic throat disease (dichotomous); 
Diabetes (dichotomous);
Serious headaches (dichotomous);
Urinary incontinence (dichotomous);
Thyroid disease (dichotomous);
High blood pressure (dichotomous)
	No
	Wagstaff index
	Yes 
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	No
	Yes

	Berke-Berga et al37
	Self-assessed good health (dichotomous)
	No
	Standard concentration index
	No
Mean health varies across the time periods examined making it difficult to interpret changes in inequalities for the standard CI since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
(referred to as better off and worst off)
	No
	Yes

	Bilger et al38

	Status- obese or not (dichotomous);
Depth - average excess  BMI over the obesity threshold (bounded, ratio-scale); 
Severity of obesity average squared excess (ratio scale)
	No
	Standard concentration index
	No
Mean health varies across the time periods examined making it difficult to interpret changes in inequalities for the standard CI for the bounded variables since the range of the index would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor. 
	No
	Yes

	Li et al39
	Probability of outpatient visits in the last month (dichotomous); 
Total number of outpatient visits in the last month (ratio-scale);
Probability of inpatient visits in the last year (dichotomous);
Total number of inpatient visits in the last year (ratio scaled). 
	No
	Standard concentration index
	Yes 
	Range of index not provided.
	Direction: pro-rich/ pro poor
	Yes

	Yes

	Martenies et al40
	Exposure concentrations: PM2.5, O3, SO2, NO2 (ratio-scale)
	No
	Standard concentration index
	Yes
	Range of index not provided.
	Direction: less socially advantaged versus more socially advantaged.
	No
	No

	Mukong et al41
	Diagnosed with tuberculosis (dichotomous);
Diagnosed with high blood pressure (dichotomous);
Diagnosed with stroke (dichotomous);
Diagnosed with diabetes (dichotomous);
Diagnosed with stroke (dichotomous);
Diagnosed with heart problems (dichotomous); 
Diagnosed with cancer (dichotomous);
Persistent cough (dichotomous); 
Experiencing depression (dichotomous); Experiencing chest pain  (dichotomous);
Using PCA reduced to a single index value for health status (measurement scale unclear);
Sensitivity analysis with self-assessed health (dichotomous)
	No
	Erreygers index 
	Yes
	Yes, Erreygers index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.  

Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes

	Quintal and Oliveira42
	Overweight or obese (dichotomous)
	Yes
	Wagstaff index
	Yes
	Yes, Wagstaff index used to accommodate bounded outcome variable. Authors awknowledge varying range when mean health varies.
	Direction: pro-rich/ pro poor.
	No
	No

	Si et al43
	Whether household incurred catastrophic health expenditure (dichotomous)
	Yes
	Standard concentration index
	No
Mean health varies across the sub groups examined making it difficult to interpret differences in inequalities since the range of the standard CI would vary.
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes 
	Yes

	Zheng et al44
	Hepatitis B awareness ordinal, score ranging from 0-5 (measurement scale unclear)
	Yes
	Standard concentration index
	No
	Range of index not provided.
	Direction: pro-rich/ pro poor.
	Yes

	Yes
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Appendix B
Literature review search strategy:

The purpose of the literature review was to identify empirical studies that employ the concentration-based indices to estimate socio-economic related health inequality. This was done to better understand how these indices are currently used. The indices considered include the standard concentration index, extended concentration index, generalized concentration index, modified concentration index, Wagstaff index, Erreygers Index, symmetric index, and generalized symmetric index. The peer-reviewed academic literature from electronic databases was searched between May and September 2018. The search terms included key words such as income related health inequality, socioeconomic health inequality, concentration index, Erreygers index, and Wagstaff index. The databases included Web of Science, EconLit, OVID Medline, EMBASE, CINAHL, PROQuest, and JSTOR. The search was also extended to the references cited in studies, as well as a search of studies citing key references related to methodological papers of CI-based indices. The search strategy was restricted to empirical studies published in the English language and in the year 2015, 2016, and 2017 since the purpose of the literature review was to examine how recently published studies use the CI-based indices.
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