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Background Socioeconomic status (SES) is essential for determining a person or community’s

position about certain social and economic characteristics. This is particularly important in sub-

Saharan Africa, where health disparities are pronounced. We conducted a scoping review to explore

approaches used in health studies to measure socio-economic status in the sub-Saharan region.

Methods A comprehensive literature search covering January 2012 to June 2024 was conducted in

�ve databases: PubMed, EMBASE, CIHNAL, Web of Science, and African Index Medicus. All studies in

sub-Saharan Africa focused on health-related socioeconomic status were included, regardless of

study methodology. Three peer reviewers independently evaluated the selected articles according to

inclusion and exclusion criteria. Discrepancies between reviewers were resolved through a

consensus meeting. The review protocol was registered on the Open Science Framework (OSF,

OSF.IO/7NGX3).

Results The initial search yielded 19,669 articles. At the end of the screening process, 65 articles

were analysed. Cross-sectional studies have been widely used. South Africa (13.4%) and Kenya (11%)

were the most represented countries. Maternal, neonatal, and infant/juvenile health was the most
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covered theme (31%). The review identi�ed 12 categories of SES measurement methods, with the

asset-based wealth index being the most widespread (61.9%). Principal component analysis (PCA) is

the primary analytical method used to calculate this index (57.7%).

Conclusions This scoping review identi�ed the asset-based wealth index as the most frequently used

and provided essential elements for pooling di�erent SES calculation methodologies to reach a

consensus. Using SES to improve interventions is important to limit African health disparities.

Corresponding author: Georges Nguefack-Tsague, nguefacktsague@gmail.com

1. Introduction

Socio-economic status (SES) is crucial in explaining health disparities, more precisely in access to

care and health coverage in vulnerable communities[1][2][3]. It is also recognized as an essential

determinant for improving public health policy and is important to track progress towards Sustainable

Development Goals (SDG) related to health[4][5][6]. Its calculation generally integrates several

components, such as the standard of living, assets, and economic, social, and professional life[7]. At

the dawn of the emergence and reemergence of infectious and chronic non-communicable diseases in

Africa, SES allows the prioritization of interventions in at-risk areas and populations and measures

their impacts on improving health equity[8][9][10][11]. However, the calculation approaches used to

grade the SES vary according to the indicators used and can strongly in�uence the recommendations

made by stakeholders.

Due to the diversity of socioeconomic contexts and conditions, measuring SES is complex. In addition,

the indicators usually used di�er according to the SES calculation method and expected objectives.

Moreover, the indicators used to assess SES may vary depending on the population studied and the

availability of data[12]. However, this variability makes it di�cult to compare studies because of the

diversity of realities in countries and communities[11][13][14]  Finally, developing a standardized and

consensual approach across Africa is a signi�cant challenge because of �uctuations in the accuracy

and credibility of the measures used[15][16][17].

Health inequalities are a signi�cant problem with enormous consequences for human capital. African

countries, which have a heavy burden of infectious and non-communicable diseases, need to

understand the socio-economic determinants of health to guide health interventions e�ciently[18].
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Sub-Saharan Africa is characterized by a disparate socioeconomic context due to the political

structure and cultural and historical legacies that must be considered in de�ning and selecting

indicators for measuring[18][19]. However, the lack of standardized SES measures can hamper e�orts

to tackle the wide range of inequalities in high-risk groups and the assessment of interventions

implemented to curb them. Given the above challenges, this scoping review aims to provide a

comprehensive overview of the di�erent approaches used to measure SES in sub-Saharan African

health research. We explored the following research questions: How is socioeconomic status (SES)

measured in health studies and in terms of well-being in Africa? What are the variables and

methodologies used to determine SES? It will probably improve the understanding of SES

measurement while providing valuable information that can inform future studies, improve public

health interventions, and reduce health disparities across the continent.

2. Methods

This scoping review used literature searches to address broad research questions, incorporate data

from available quantitative and qualitative methodologies, and summarize the main �ndings[20]. Our

review followed the methodological framework developed by Arksey and O’Malley[21]. We included

relevant literature, regardless of the study design or evidence quality. Our scoping review protocol was

registered on the Open Science Framework (OSF) at the following link:

https://doi.org/10.17605/OSF.IO/7NGX3.

2.1. Search strategy

The following databases were searched to identify relevant publications: PubMed/Medline, CINAHL,

EMBASE, Web of Science, and African Index Medicus from January 2012 to June 2024. The key search

terms for the population, intervention, and outcomes are listed in Table 1. We choose the latest 12

years to ensure that the conceptualization of SES re�ects contemporary indicators. We included all

types of manuscripts, guideline reports or editorials published in English, focusing on SES and African

countries. Conference proceedings, books, grey literature, case reports, letters, notes, and studies on

“non-Sub-Saharan” African countries were excluded.
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Table 1. Keywords used for developing a comprehensive search strategy

2.2. Screening and Selection

The Rayyan platform was used to compile and screen articles. Duplicates were removed. A team of

reviewers (SYD, GMK, PN, MNN, DMM, LDGP, AAP) conducted the selection process in two stages

following the previously stated inclusion and exclusion criteria. A couple of reviewers independently

evaluated each article. In the �rst stage, selection was made based on the titles and abstracts. The

second stage involved full-text screening. Each reviewer documented the reasons for exclusion on the

platform. Disagreements were resolved by consensus during a plenary meeting involving all the

reviewers. Each selection phase began with a benchmarking exercise to minimize errors and reduce

the risk of discrepancies between the reviewers.

2.3. Data extraction

Relevant information for each study was extracted using a pre-developed grid. The extracted data

included details, such as the �rst author’s name, article title, type of article, objectives, study design,

sample size, study period, data source, population pro�le, SES measure name, countries involved,

methodology, and indicators used. SES measures were analyzed and categorized based on the

calculation methods and types of indicators used.

3. Results

The database search yielded 19,669 publications. After removing duplicate articles; 15,215 articles

remained for title and abstract screening. Of these, 15,029 which did not meet the inclusion criteria
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were excluded. Of the 186 articles selected for full-text screening, 15 were excluded because full texts

were unavailable. Ultimately, 65 articles were included in the �nal analysis. Figure 1 provides details of

the search process (see Figure 1).

Figure 1. Scoping review �ow diagram using PRISMA

qeios.com doi.org/10.32388/RAQHRD 5

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


3.1. Study Characteristics

Geographical distribution of the studies

A total of 22 countries were included in this review. Figure 2 shows that the most frequently

referenced articles were from South Africa (13.4%, n= 11 articles), Kenya (11%, n= 9), and Ghana

(9.8%, n = 8).

Figure 2. Frequency of mentioned Countries in the articles of Scoping review, n= 82

Number of articles published per year

Figure 3 shows that the highest number of publications was published in 2020, with 15% (n=10

articles), and 2022 with 12% (n=8).
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Figure 3. Number of articles published per year, n= 65

Characteristics of included studies based on the type of article, design, and �eld of

intervention

The research article was the most common type of article, accounting for 93.8% (n= 61). The study

design most represented was a cross-sectional study (52%, n=34), followed by cohort studies (23%,

n= 15). Socioeconomic status and maternal and child health were the most frequently covered themes,

representing 31% each. The sample size ranged from 333 participants to 1,273,644 participants.

3.2. Socioeconomic status measures

Di�erent category of SES Indices and measurements

Eleven SES categories with 41 measures of socioeconomic status were identi�ed in the 65 selected

articles. The most used method for socioeconomic status calculation was the asset- based Wealth

Index (Table 3), with 61.9% (n = 52), with the Wealth Index (WI) representing 28.6% (n= 24). The WI

includes variations such as the New WI, Household WI, Harmonized Wealth Index, and Absolute WI.

Table 2 outlines various indices and their calculation characteristics.
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Characteristics of included studies
Number of articles

(n=65)

Percentage

(%)

Type of article    

Research article 61 93.8

Methodology article 4 6.2

Study design    

Cross-sectional study 34 52

Cohort study 15 23

Quantitative data analysis 8 12

Mixed methods involving qualitative and quantitative approaches 3 5

Case-control study 2 3

Experimental/Quasi-experimental study 1 2

Methodological study 1 2

Review 1 2

Field of intervention    

Socioeconomic status assessment, wealth, poverty 20 31

Maternal, Child, youth, family health and wellbeing 20 31

Non-communicable diseases (NCDs) and control (including trauma

and eye health)
8 12

Neglected tropical disease control and malaria 4 6

Mental health 3 5

Communicable disease (TB, HIV) 2 3

Nutrition 2 3

Gerontology 2 3

Public health research and program evaluation 2 3

Social determinants of health 2 3
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Characteristics of included studies
Number of articles

(n=65)

Percentage

(%)

Total 65 100

Table 2. Characteristics of included studies, n= 65
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Categories Included articles Frequency Percentage

SES Measures   (n=84) (%)

Asset-based wealthIndex

Wealth Index

[22][23][24][25][26][27][28]

[29][30][31][32][33][34][35]

[36][37][38][39][40][41][42]

[43][44][45]

24 52 (61.9)

Household SES [46][47][48] 3  

Asset Index calculation [49][50] 2  

Socioeconomic Position [49][51] 2  

Socioeconomic Status [52][53] 2  

Global Network Socioeconomic Status Index(GN-SESI) [54][55] 2  

Utility-based livingstandards index (ULS) [56] 1  

Childhood SES Index [38] 1  

Neighbourhood SES Index [46] 1  

Socioeconomic Index [57] 1  

PCA Index [31] 1  

SHINE Wealth Index [58] 1  

Polychoric Dual-Component Wealth Index (P2C) [59] 1  

Objective relative wealth [60] 1  

Multidimensional wellbeing indicator [61] 1  

Economic Clusters model [16] 1  

Asset indices(MCA index) [31] 1  

Household SES using theMCA model [62] 1  

Socioeconomic Status(SES) indice MCA model [63] 1  
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Categories Included articles Frequency Percentage

SES Measures   (n=84) (%)

Wealth quintiles (EquityTool) MCA model [64] 1  

Household Wealth Index with RF [42] 1  

DHS Wealth Index (WI)with RF [65] 1  

Census WealthIndex (CWI) withRF + geographical location [65] 1  

Indices basedon Education, health, and Living standards

Multidimensional Poverty Index

[39][42][50][66][67][68]

[69][70][71][72][73][74]
13 14(16.7)

Fuzzy poverty Index [75] 1  

Indice basedon Occupation, Income, Education

Wealth asset, Education, Occupation (WEO) [42] 1 4(4.8)

Household SES in Cameroon

(occupation, income, educational level)
[76] 1  

Individual SES index [77] 1  

Objective Social Status(OSS) [78] 1  

Indice basedon perceived wealth,Income, Education, and Occupation

Subjective Social Status(SSS) [78][79] 2 4(4.8)

Subjective SES index (SSES) [77] 1  

Subjective relative wealth (SRW) [60] 1  

Asset basedwealth indices withmaterial a�uence scale

SES using Material A�uence Scale (MAS) [80][81] 2 2(2.4)

Indice basedon Income      

Poverty score (Simple Poverty Scorecard) [64] 1 2(2.4)

Social status [41] 1  

Indice basedon education, occupation
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Categories Included articles Frequency Percentage

SES Measures   (n=84) (%)

Individual-level SES

(Educational attainment and occupational status)
[82] 1 1(1.2)

Indice basedon asset, income, disability

NHIF scorecard [25] 1 1(1.2)

education and Income

WAMI [42] 1 1(1.2)

Asset wealthIndex based + income

Household SES index [77] 1 1(1.2)

Asset based on Expenditure

Household economic status [83]   1(1.2)

No name

S.E.S (no explicit name) [84] 1 1(1.2)

Table 3. Di�erent categories of socioeconomic status indices found in the scoping review, n= 84

Indicators and methodology analysis used by category of SES Index

This section presents the indicators for calculating socioeconomic status for the most common indices

found (see Table 4).
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Table 4. Common indicators used by the most frequent category of the SES Index

Table 5 displays the analysis methods most frequently used in the Asset-Based Wealth Index. PCA was

the predominant method, used independently in 57.7% of cases and in combination with other

methods in 9.6% of cases.
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  Methodology analysis

Frequency Percentage

(n=52) (%)

Asset based Principal Component Analysis (PCA) 30 57.7

Wealth PCA + RF (Random Forest) 3 5.8

Index PCA + MCA (Multiple Correspondence Analysis) 1 1.9

  PCA + FA (Factor Analysis) 1 1.9

  CFA (Con�rmatory FA) + IRT (ItemResponse Theory) 1 1.9

  P2C (Polychoric PCA) + SMC (Squarred multiple correlation) 1 1.9

  Weighted K-medoids clustering method 1 1.9

  IRT 1 1.9

  FA 1 1.9

  MCA 1 1.9

  No Methodology 11 21.3

Total   52 100

Table 5. Methodology analysis used to calculate Asset Based Wealth Index

4. Discussion

This study aimed to explore methods for measuring SES in African health studies. After rigorous

screening, 65 articles were included in the �nal analysis, providing a robust dataset for examining

various aspects of health disparities. This review revealed 41 di�erent types of SES measures, which

can be categorized into 11 groups. The asset-based wealth index is the most used SES measure,

followed by the indice-based wealth index based on income, education, and living standards. South

Africa, Kenya, and Ghana are the most representative countries. This distribution may re�ect

di�erences in data availability in some countries. The increase in the number of publications over

time, especially between 2020 and 2022, suggests a growing interest in SES measurement in African

health studies exacerbated by the COVID-19 pandemic. This trend is consistent with the critical review
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by Dagher and Linares, which highlights the complex interaction between the social determinants of

health and adverse health outcomes, particularly during crises[2].

The prevalence of cross-sectional studies (52%) and cohort studies (23%) indicates an interest in

identifying the determinants of short- and long-term health disparities, as demonstrated by the work

on economic status assessment in Eyler and Hubbard trauma registries[85]. The particular interest in

the theme of maternal and child health demonstrates that e�orts are being made to understand

disparities within vulnerable groups, as described in the studies by Adler et al.[1] and Alamneh et al. in

the �eld of maternal and child health[10]. To achieve the Sustainable Development Goals 3 aimed to

reduce maternal mortality to less than 70 per 100000 live births and mortality to less than 12 per 1000

live births by 2030, e�orts should be made to enhance the coverage of essential and adequate maternal

and child healthcare services[86].

A wide variety of methods have been used to measure SES. Of the 41 indices identi�ed, the wealth by

asset index was the most used, accounting for 61.9% of all measures. This index, often calculated

using principal component analysis (PCA), considers elements such as possession of durable goods

and quality of housing and de�nes long-term wealth[87]. It uses data from demographic health

surveys with a standardized data collection tool in several countries, including those in Africa. This

facilitates comparability among countries with limited resources[88]. The Wealth Index (WI) and its

variations, such as the New WI, Household WI, Harmonized Wealth Index, and Absolute WI, were used

frequently, accounting for 28.6% of the indices. The variability of the WE calculation indicates a

continuous e�ort to adapt, to better understand the nuances of economic conditions in di�erent

contexts. The use of multiple indices follows the work of Batool and Hennig, who proposed clustering

methods to improve the accuracy of socio-economic assessments[89].

The main component analysis (PCA) appeared to be the predominant method for asset- based wealth

index calculation, used independently in 57.7% of cases and in combination with other methods in

9.6% of cases. The dependence on PCA is due to its ability to synthesize several variables together

when they are all quantitative to best describe the set of individuals de�ned by these variables in the

descriptive study. This reduces the number of initial variables while returning the maximum amount

of information[90][91]. The use of other methods, such as Multiple Correspondence Analysis (MCA),

could be an alternative method of calculating socioeconomic status in households[87]. Studies have
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shown that combining PCA and MCA can be bene�cial, with neither method used to the detriment of

the other, but rather to complement it[92].

Di�erent SES measurement methods can signi�cantly impact the detection and interpretation of

health disparities. In the case of less used measures, such as SSS, which allow to understand how

di�erent groups of people perceive themselves in the social hierarchy, their unique interpretation

among groups can maximize positive health outcomes[93].

Indices based on income and expenditure are more direct measures of short-term socioeconomic

status, but data are often di�cult to collect from households in developing regions, where informal

employment remains signi�cant[94]. Asset-based indices seem to be more accurate in identifying

disadvantaged groups in contexts where income is unreliable. Policy decisions based on unreliable

indices could worsen equity, meaning that resources might not be allocated fairly or e�ectively[95].

Studies that use multidimensional measures, such as MPI, tend to reveal more pronounced health

disparities, particularly about infant mortality, malnutrition, and access to healthcare.

The results of this study highlight the importance of choosing an appropriate SES measure according

to the context and theme addressed. Policies based on simplistic SES measures such as income alone

may not be e�ective in targeting vulnerable groups. Some healthcare subsidy programs that do not

consider certain indicators may not reach those who need it most.

Strengths and Limitations

The challenge of drawing strong conclusions on a continental scale lies in the diverse methods used to

calculate SES, from asset-based indices to those that incorporate dimensions, such as education,

income, perceived wealth, and health.

Regarding the study’s limitations, it should be pointed out that, like many scoping reviews, we did not

conduct a thorough critical appraisal of the quality of the studies included. Additionally, the

comparability of the studies due to the heterogeneity of methodologies and approaches is another

limitation to consider. Lastly, we acknowledge that we may not have thoroughly reviewed all of the

available literature on our topic.
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Conclusion

The purpose of this review was to map all available indices and methods used to measure socio-

economic status in health-related studies in sub-Saharan Africa. Principal Component Analysis is the

most used calculation method. The asset-based wealth index was the most widely used, followed by

indices focusing on education, health, living standards, and many other indices with their

speci�cations. These measures can be utilized by researchers to provide valuable information that

informs policies and intervention strategies that aim to reduce health disparities and promote equity.

It is recommended to move towards the standardization of SES measurement methods in Africa, while

allowing adjustments for local contexts.

Statements and Declarations

Data Availability

It is a scoping review, thus no data available.

Con�icts of Interest

The authors declare that they have no known competing �nancial interests or personal relationships

that could have appeared to in�uence this research.

References

1. a, bAdler NE, Boyce WT, Chesney MA, Folkman S, Syme SL. Socioeconomic inequalities in health. No eas

y solution. JAMA. 1993 Jun 23-30;269(24):3140–5. PMID: 8505817.

2. a, bDagher RK, Linares DE. A Critical Review on the Complex Interplay between Social Determinants of

Health and Maternal and Infant Mortality. Children (Basel). 2022 Mar 10;9(3):394. doi:10.3390/childre

n9030394. PMID: 35327766; PMCID: PMC8947729.

3. ^Sacre H, Haddad C, Hajj A, Zeenny RM, Akel M, Salameh P. Development and validation of the Socioec

onomic Status Composite Scale (SES-C). BMC Public Health. 2023 Aug 24;23(1):1619. doi:10.1186/s1288

9-023-16531-9. PMID: 37620893; PMCID: PMC10464400.

4. ^Feinstein JS. The relationship between socioeconomic status and health: a review of the literature. Mil

bank Q. 1993;71(2):279–322. PMID: 8510603.

qeios.com doi.org/10.32388/RAQHRD 17

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


5. ^Saif-Ur-Rahman KM, Anwar I, Hasan M, Hossain S, Sha�que S, Haseen F, et al. Use of indices to meas

ure socio-economic status (SES) in South-Asian urban health studies: a scoping review. Syst Rev. 2018

Nov 17;7(1):196. doi:10.1186/s13643-018-0867-6. PMID: 30447696; PMCID: PMC6240202.

6. ^Umuhoza SM, Ataguba JE. Inequalities in health and health risk factors in the Southern African Develo

pment Community: evidence from World Health Surveys. Int J Equity Health. 2018 Apr 27;17(1):52. doi:1

0.1186/s12939-018-0762-8. PMID: 29703215; PMCID: PMC5921793.

7. ^Galobardes B, Lynch J, Smith GD. Measuring socioeconomic position in health research. Br Med Bull. 2

007;81–82:21-37. doi:10.1093/bmb/ldm001. Epub 2007 Feb 6. PMID: 17284541.

8. ^Ataguba JE, Akazili J, McIntyre D. Socioeconomic-related health inequality in South Africa: evidence fr

om General Household Surveys. Int J Equity Health. 2011;10;10:48. doi:10.1186/1475-9276-10-48.

9. ^Christie SA, Dickson D, Mbeboh SN, Embolo FN, Chendjou W, Wepngong E, Fonje AN, Oben E, Azemfac

K, Chichom Me�re A, Nana T, Mbianyor MA, Stern P, Dicker R, Juillard C. Association of Health Care Use

and Economic Outcomes After Injury in Cameroon. JAMA Netw Open. 2020;3(5):e205171.

10. a, bAlamneh TS, Teshale AB, Yeshaw Y, Alem AZ, Ayalew HG, Liyew AM, Tessema ZT, Tesema GA, Work

u MG. Socioeconomic inequality in barriers for accessing health care among married reproductive aged

women in sub-Saharan African countries: a decomposition analysis. BMC Womens Health. 2022;25;22

(1):130. doi:10.1186/s12905-022-01716-y

11. a, bBarakat C, Konstantinidis T. A Review of the Relationship between Socioeconomic Status Change an

d Health. Int J Environ Res Public Health. 2023;20(13):6249.

12. ^Sha�ei S, Yazdani S, Jadidfard MP, Zafarmand AH. Measurement components of socioeconomic status

in health-related studies in Iran. BMC Res Notes. 2019;12(1):70. doi:10.1186/s13104-019-4101-y

13. ^Fotso JC, Kuate-Defo B. Measuring socioeconomic status in health research in developing countries: Sh

ould we be focusing on households, communities or both? Social Indicators Research. 2005;72(2), 189–

237.

14. ^Yun JY, Sim JA, Lee S, Yun YO. Stronger association of perceived health with socio- economic inequalit

y during COVID-19 pandemic than pre-pandemic era. BMC Public Health. 2022; 22, 1757. doi:10.1186/s1

2889-022-14176-8

15. ^Mueller CW, Parcel TL. Measures of Socioeconomic Status: Alternatives and Recommendations. Child D

evelopment, 1981;52(1), 13–30. doi:10.2307/1129211

16. a, bEyler L, Hubbard A, Juillard C. Optimization and validation of the Economic Clusters model for facilit

ating global health disparities research: Examples from Cameroon and Ghana. PLoS One. 2019;14(5):e0

qeios.com doi.org/10.32388/RAQHRD 18

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


217197.

17. ^Kim Y, Vazquez C, Cubbin C. Socioeconomic disparities in health outcomes in the United States in the la

te 2010s: results from four national population-based studies. Arch Public Health. 2023;81(1):15.

18. a, bKhanijahani A, Iezadi S, Gholipour K, Azami-Aghdash S, Naghibi D. A systematic review of racial/et

hnic and socioeconomic disparities in COVID-19. Int J Equity Health. 2021;20(1):248.

19. ^Sanoussi Y, Ahinkorah BO, Banke-Thomas A, Yaya S. Assessing and decomposing inequality of opport

unity in access to child health and nutrition in sub-Saharan Africa: evidence from three countries with l

ow human development index. Int J Equity Health. 2020;19(1):143.

20. ^Armstrong R, Hall BJ, Doyle J, Waters E. Cochrane Update. ’Scoping the scope’ of a cochrane review. J P

ublic Health (Oxf). 2011;33(1):147–50.

21. ^Arksey H, O’Malley L. Scoping studies: Towards a methodological framework. International Journal of

Social Research Methodology. 2005. doi:10.1080/1364557032000119616

22. ^Boccia D, Hargreaves J, Howe LD, De Stavola BL, Fielding K, Ayles H, Godfrey- Faussett P. The measure

ment of household socio-economic position in tuberculosis prevalence surveys: a sensitivity analysis. Int

J Tuberc Lung Dis. 2013;17(1):39–45.

23. ^Houle B, Stein A, Kahn K, Madhavan S, Collinson M, Tollman SM, Clark SJ. Household context and chil

d mortality in rural South Africa: the e�ects of birth spacing, shared mortality, household composition a

nd socio-economic status. Int J Epidemiol. 2013;42(5):1444–54.

24. ^Kanamori MJ, Carter-Pokras OD, Madhavan S, Lee S, He X, Feldman RH. Associations Between Orphan

and Vulnerable Child Caregiving, Household Wealth Disparities, and Women’s Overweight Status in Thr

ee Southern African Countries Participating in Demographic Health Surveys. Matern Child Health J. 201

5;19(8):1662–71.

25. a, bKuwawenaruwa A, Baraka J, Ramsey K, Manzi F, Bellows B, Borghi J. Poverty identi�cation for a pro

-poor health insurance scheme in Tanzania: reliability and multi- level stakeholder perceptions. Int J E

quity Health. 2015;14:143.

26. ^McKinnon B, Harper S, Kaufman JS. Who bene�ts from removing user fees for facility- based delivery s

ervices? Evidence on socioeconomic di�erences from Ghana, Senegal and Sierra Leone. Soc Sci Med. 201

5;135:117–23.

27. ^Mwanga JR, Kaatano GM, Siza JE, Chang SY, Ko Y, Kullaya CM, Nsabo J, Eom KS, Yong TS, Chai JY, Min

DY, Rim HJ, Changalucha JM. Improved Socio-Economic Status of a Community Population Following S

qeios.com doi.org/10.32388/RAQHRD 19

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


chistosomiasis and Intestinal Worm Control Interventions on Kome Island, North-Western Tanzania. K

orean J Parasitol. 2015;53(5):553–9.

28. ^Kacker S, Bishai D, Mballa GA, Monono ME, Schneider EB, Ngamby MK, Hyder AA, Juillard CJ. Socioeco

nomic correlates of trauma: An analysis of emergency ward patients in Yaoundé, Cameroon. Injury. 201

6;47(3):658–664.

29. ^Lartey ST, Khanam R, Takahashi S. The impact of household wealth on child survival in Ghana. J Healt

h Popul Nutr. 2016;35(1):38.

30. ^Tusting LS, Rek JC, Arinaitwe E, Staedke SG, Kamya MR, Bottomley C, Johnston D, Lines J, Dorsey G, Li

ndsay SW. Measuring Socioeconomic Inequalities in Relation to Malaria Risk: A Comparison of Metrics i

n Rural Uganda. Am J Trop Med Hyg. 2016;94(3):650–658.

31. a, b, cKabudula CW, Houle B, Collinson MA, Kahn K, Tollman S, Clark S. Assessing Changes in Household

Socioeconomic Status in Rural South Africa, 2001-2013: A Distributional Analysis Using Household Asse

t Indicators. Soc Indic Res. 2017;133(3):1047–1073.

32. ^Egede LE, Voronca D, Walker RJ, Thomas C. Rural-Urban Di�erences in Trends in the Wealth Index in

Kenya: 1993-2009. Ann Glob Health. 2017;83(2):248–258.

33. ^Rosengren A, Smyth A, Rangarajan S, Ramasundarahettige C, Bangdiwala SI, AlHabib KF, Avezum A,

Bengtsson Boström K, Chifamba J, Gulec S, Gupta R, Igumbor EU, Iqbal R, Ismail N, Joseph P, Kaur M, Kh

atib R, Kruger IM, Lamelas P, Lanas F, Lear SA, Li W, Wang C, Quiang D, Wang Y, Lopez-Jaramillo P, M

ohammadifard N, Mohan V, Mony PK, Poirier P, Srilatha S, Szuba A, Teo K, Wielgosz A, Yeates KE, Yusof

f K, Yusuf R, Yusufali AH, Attaei MW, McKee M, Yusuf S. Socioeconomic status and risk of cardiovascular

disease in 20 low-income, middle-income, and high-income countries: the Prospective Urban Rural Ep

idemiologic (PURE) study. Lancet Glob Health. 2019;7(6):e748–e760.

34. ^Ekholuenetale M, Tudeme G, Onikan A, Ekholuenetale CE. Socioeconomic inequalities in hidden hunge

r, undernutrition, and overweight among under-�ve children in 35 sub- Saharan Africa countries. J Egy

pt Public Health Assoc. 2020;95(1):9.

35. ^Gondwe KW, Walker RJ, Mkandawire-Valhmu L, Dressel A, Ngui EM, Kako PM, Egede L. Predictors of

wealth index in Malawi - Analysis of Malawi demographic Health Survey 2004-2015/16. Public Health

Pract (Oxf). 2020;2:100059.

36. ^Smith ML, Kakuhikire B, Baguma C, Rasmussen JD, Bangsberg DR, Tsai AC. Do household asset wealth

measurements depend on who is surveyed? Asset reporting concordance within multi-adult households

in rural Uganda. J Glob Health. 2020;10(1):010412.

qeios.com doi.org/10.32388/RAQHRD 20

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


37. ^Shibre G, Tamire M. Prevalence of and socioeconomic gradient in low birth weight in Ethiopia: further

analysis of the 2016 demographic and health survey data. BMC Pregnancy Childbirth. 2020;20(1):608.

38. a, bKeetile M, Navaneetham K, Letamo G, Rakgoasi SD. Association between childhood socioeconomic st

atus and adult health in Botswana: A cross-sectional study. Journal of Public Health. 2021;29(5), 1189–

1196.

39. a, bMcLorg A, Omolo K, Sifuna P, Shaw A, Walia B, Larsen D A. Examining Wealth Trends in Kombewa,

Kenya. Social Indicators Research: An International and Interdisciplinary Journal for Quality-of-Life M

easurement. 2021;157(2), 631–651.

40. ^Zegeye B, Shibre G, Garedew Woldeamanuel G. Time trends in socio-economic, urban- rural and regio

nal disparities in prevalence of obesity among non-pregnant women in Lesotho: evidence from Lesotho

demographic and health surveys (2004-2014). BMC Public Health. 2021;21(1):537.

41. a, bAkinyemi AI, Ikuteyijo OO, Mobolaji JW, Erinfolami T, Adebayo SO. Socioeconomic inequalities and f

amily planning utilization among female adolescents in urban slums in Nigeria. Front Glob Womens He

alth. 2022;3:838977.

42. a, b, c, d, eMusheiguza E, Mbegalo T, Mbukwa JN. Bayesian multilevel modelling of the association betw

een socio-economic status and stunting among under-�ve-year children in Tanzania. J Health Popul N

utr. 2023;42(1):135.

43. ^Ostermann J, Hair N, Grzimek V, Zheng S, Gong W, Whetten K, Thielman N. How Poor Is Your Sample?

A Simple Approach for Estimating the Relative Economic Status of Small and Nonrepresentative Sample

s. Glob Health Sci Pract. 2023;11(2):e2200394.

44. ^Tungu MM, Mujinja PG, Amani PJ, Mwangu MA, Kiwara AD, Lindholm L. Health, wealth, and medical

expenditures among the elderly in rural Tanzania: experiences from Nzega and Igunga districts. BMC H

ealth Serv Res. 2023;23(1):1040.

45. ^Xie K, Marathe A, Deng X, Ruiz-Castillo P, Imputiua S, Elobolobo E, Mutepa V, Sale M, Nicolas P, Mont

ana J, Jamisse E, Munguambe H, Materrula F, Casellas A, Rabinovich R, Saute F, Chaccour CJ, Sacoor C,

Rist C. Alternative approaches for creating a wealth index: the case of Mozambique. BMJ Glob Health. 2

023;8(8):e012639.

46. a, bGri�ths PL, Sheppard ZA, Johnson W, Cameron N, Pettifor JM, Norris SA. Associations between house

hold and neighbourhood socioeconomic status and systolic blood pressure among urban South African

adolescents. J Biosoc Sci. 2012;44(4):433–458.

qeios.com doi.org/10.32388/RAQHRD 21

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


47. ^Kagura J, Adair LS, Pisa PT, Gri�ths PL, Pettifor JM, Norris SA. Association of socioeconomic status cha

nge between infancy and adolescence, and blood pressure, in South African young adults: Birth to Twen

ty Cohort. BMJ Open. 2016;6(3):e008805.

48. ^Agyekum MP, Agyekum EO, Adjei A, Asare K, Akpakli DE, Asiamah S, Tsey I, Amankwah G, Manyeh A

K, Williams JEO, Ross DA. Sexual behaviours and their associated factors among young people in the Do

dowa Health and Demographic Surveillance Site (DHDSS) in Ghana. Ghana Med J. 2022;56(3 Suppl):43

-50.

49. a, bHowe LD, Galobardes B, Matijasevich A, Gordon D, Johnston D, Onwujekwe O, Patel R, Webb EA, Law

lor DA, Hargreaves JR. Measuring socio-economic position for epidemiological studies in low- and mid

dle-income countries: a methods of measurement in epidemiology paper. Int J Epidemiol. 2012;41(3):87

1–86.

50. a, bPsaki SR, Seidman JC, Miller M, Gottlieb M, Bhutta ZA, Ahmed T, Ahmed AS, Bessong P, John SM, Ka

ng G, Kosek M, Lima A, Shrestha P, Svensen E, Checkley W; MAL-ED Network Investigators. Measuring s

ocioeconomic status in multicountry studies: results from the eight-country MAL-ED study. Popul Healt

h Metr. 2014;12(1):8.

51. ^Ojagbemi A, Bello T, Luo Z, Gureje O. Living Conditions, Low Socioeconomic Position, and Mortality in

the Ibadan Study of Aging. J Gerontol B Psychol Sci Soc Sci. 2017;72(4):646–655.

52. ^Guerra M, de Sousa B, Ndong-Mabale N, Berzosa P, Arez AP. Malaria determining risk factors at the h

ousehold level in two rural villages of mainland Equatorial Guinea. Malar J. 2018 May 18;17(1):203. doi:

10.1186/s12936-018-2354-x. PMID 29776367; PMCID PMC5960103.

53. ^Daoud A, Kim R, Subramanian SV. Predicting women’s height from their socioeconomic status: A mach

ine learning approach. Soc Sci Med. 2019;238:112486.

54. ^Archana B Patel, Bann CM, Garces AL, Krebs NF, Lokangaka A, Tshefu A, Bose CL, Saleem S, Goldenber

g RL, Goudar SS, Derman RJ, Chomba E, Carlo WA, Esamai F, Liechty EA, Koso-Thomas M, McClure EM,

Hibberd PL (2020). Development of the Global Network for Women’s and Children’s Health Research’s

socioeconomic status index for use in the network’s sites in low and lower middle-income countries. Re

productive Health, 17(Suppl 3).2020. doi:10.1186/s12978-020-01034-2

55. ^Patel AB, Bann CM, Kolhe CS, Lokangaka A, Tshefu A, Bauserman M, Figueroa L, Krebs NF, Esamai F,

Bucher S, Saleem S, Goldenberg RL, Chomba E, Carlo WA, Goudar S, Derman RJ, Koso-Thomas M, McCl

ure EM, Hibberd PL. The Global Network Socioeconomic Status Index as a predictor of stillbirths, perinat

qeios.com doi.org/10.32388/RAQHRD 22

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


al mortality, and neonatal mortality in rural communities in low and lower middle income country sites

of the Global Network for Women’s and Children’s Health Research. PLoS One. 2022;17(8):e0272712.

56. ^Ngo, Diana KL. A theory-based living standards index for measuring poverty in developing countries. J

ournal of Development Economics.2018;130, 190–202. doi:10.1016/j.jdeveco.2017.10.011

57. ^Kunna R, San Sebastian M, Stewart Williams J. Measurement and decomposition of socioeconomic ine

quality in single and multimorbidity in older adults in China and Ghana: results from the WHO study on

global AGEing and adult health (SAGE). Int J Equity Health. 2017;16(1):79.

58. ^Chasekwa B, Maluccio JA, Ntozini R, Moulton LH, Wu F, Smith LE, Matare CR, Stoltzfus RJ, Mbuya MN

N, Tielsch JM, Martin SL, Jones AD, Humphrey JH, Fielding K; SHINE Trial Team. Measuring wealth in r

ural communities: Lessons from the Sanitation, Hygiene, Infant Nutrition E�cacy (SHINE) trial. PLoS O

ne. 2018;13(6):e0199393.

59. ^Martel P, Mbofana F, Cousens S. The polychoric dual-component wealth index as an alternative to the

DHS index: Addressing the urban bias. J Glob Health. 2021;11:04003.

60. a, bSmith ML, Kakuhikire B, Baguma C, Rasmussen JD, Perkins JM, Cooper-Vince C, Venkataramani AS,

Ashaba S, Bangsberg DR, Tsai AC. Relative wealth, subjective social status, and their associations with d

epression: Cross-sectional, population-based study in rural Uganda. SSM Popul Health. 2019;8:100448.

61. ^Collomb JGE, Alavalapati JR, Fik T. Building a Multidimensional Wellbeing Index for Rural Populations

in Northeastern Namibia. Journal of Human Development and Capabilities. 2012;13(2):227–246.

62. ^Were V, Foley L, Turner-Moss E, Mogo E, Wadende P, Musuva R, Obonyo C. Comparison of household s

ocioeconomic status classi�cation methods and e�ects on risk estimation: lessons from a natural experi

mental study, Kisumu, Western Kenya. Int J Equity Health. 2022;21(1):47.

63. ^Were V, Bu� AM, Desai M, Kariuki S, Samuels AM, Phillips-Howard P, Ter Kuile FO, Kachur SP, Niesse

n LW. Trends in malaria prevalence and health related socioeconomic inequality in rural western Keny

a: results from repeated household malaria cross-sectional surveys from 2006 to 2013. BMJ Open. 2019;

9(9):e033883.

64. a, bTrotignon G, Engels T, Saeed Ali S, Mugwang’a Z, Jones I, Bechange S, Kaminyoghe E, Adera TH, Sch

midt E. Measuring equity of access to eye health outreach camps in rural Malawi. PLoS One. 2022;17(5):

e0268116.

65. a, bGeorganos S, Gadiaga AN, Linard C, Grippa T, Vanhuysse S, Mboga N, et al. Modelling the Wealth Ind

ex of Demographic and Health Surveys within Cities Using Very High-Resolution Remotely Sensed Infor

mation. Remote Sensing. 2019;11(21):Article 21.

qeios.com doi.org/10.32388/RAQHRD 23

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


66. ^Ntsalaze L, Ikhide S. Rethinking Dimensions: The South African Multidimensional Poverty Index. Socia

l Indicators Research. 2018;135(1):195.

67. ^Coates MM, Kamanda M, Kintu A, Arikpo I, Chauque A, Mengesha MM, Price AJ, Sifuna P, Wamukoya

M, Sacoor CN, Ogwang S, Assefa N, Crampin AC, Macete EV, Kyobutungi C, Meremikwu MM, Otieno W,

Adjaye-Gbewonyo K, Marx A, Byass P, Sankoh O, Bukhman G. A comparison of all-cause and cause-spe

ci�c mortality by household socioeconomic status across seven INDEPTH network health and demograp

hic surveillance systems in sub-Saharan Africa. Glob Health Action. 2019;12(1):1608013.

68. ^Musiwa AS. Multidimensional child poverty in Zimbabwe: Extent, risk patterns and implications for po

licy, practice and research. Children and Youth Services Review. 2019;104:104398. doi:10.1016/j.childyou

th.2019.104398

69. ^Pinilla-Roncancio M, Mactaggart I, Kuper H, Dionicio C, Naber J, Murthy GVS, Polack S. Multidimensio

nal poverty and disability: A case control study in India, Cameroon, and Guatemala. SSM Popul Health.

2020;11:100591.

70. ^Dika G, Tolossa D, Eyana SM. Multidimensional poverty of pastoralists and implications for policy in B

oorana rangeland system, Southern Ethiopia. World Development Perspectives. 2021;21:100293.

71. ^von Fintel M. Chronic Child Poverty and Health Outcomes in South Africa Using a Multidimensional Po

verty Measure. Child Indicators Research. 2021;14(4):1571–1596.

72. ^Amfo B, Osei Mensah J, Aidoo R. Migrants and non-migrants’ welfare on cocoa farms in Ghana: Multi

dimensional poverty index approach. International Journal of Social Economics. 2022;49(3):389–410.

73. ^Trani JF, Moodley J, Maw MTT, Babulal GM. Association of Multidimensional Poverty With Dementia i

n Adults Aged 50 Years or Older in South Africa. JAMA Netw Open. 2022;5(3):e224160.

74. ^Jerumeh TR. Incidence, intensity and drivers of multidimensional poverty among rural women in Nige

ria. Heliyon. 2024;10(3):e25147.

75. ^Demsou T. Gini index decomposition by deprivation in multidimensional poverty: evidence from Chad.

Gac Sanit. 2023;37:102299.

76. ^Navti LK, Ferrari U, Tange E, Bechtold-Dalla Pozza S, Parhofer KG. Contribution of socioeconomic stat

us, stature and birth weight to obesity in Sub-Saharan Africa: cross-sectional data from primary school

-age children in Cameroon. BMC Public Health. 2014;14:320.

77. a, b, cBotha F, Booysen F, Wouters E. Family Functioning and Socioeconomic Status in South African Fa

milies: A Test of the Social Causation Hypothesis. Social Indicators Research. 2018;137(2):789–811.

qeios.com doi.org/10.32388/RAQHRD 24

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


78. a, bScott KM, Al-Hamzawi AO, Andrade LH, Borges G, Caldas-de-Almeida JM, Fiestas F, Gureje O, Hu C,

Karam EG, Kawakami N, Lee S, Levinson D, Lim CC, Navarro-Mateu F, Okoliyski M, Posada-Villa J, Tor

res Y, Williams DR, Zakhozha V, Kessler RC. Associations between subjective social status and DSM-IV m

ental disorders: results from the World Mental Health surveys. JAMA Psychiatry. 2014;71(12):1400–8.

79. ^Varghese JS, Hall RW, Adair LS, Patel SA, Martorell R, Belleza DE, Kroker-Lobos MF, Lee NR, Nyati LH,

Ramirez-Zea M, Richter LM, Stein AD. Subjective social status is associated with happiness but not weig

ht status or psychological distress: An analysis of three prospective birth cohorts from low- and middle-

income countries. Wellbeing Space Soc. 2022;3:None.

80. ^Addae EA. The mediating role of social capital in the relationship between socioeconomic status and a

dolescent wellbeing: evidence from Ghana. BMC Public Health. 2020;20(1):20.

81. ^Addae EA, Kühner S. How Socioeconomic Status and Family Social Capital Matter for the Subjective We

ll-Being of Young People: Implications for the Child and Family Welfare Policy in Ghana. Journal of Soci

al Policy. 2022;51(4):876–899.

82. ^Mumah JN, Jackson-Smith D. Why are the bene�ts of increased resources not impacting the risk of HIV

infection for high SES women in Cameroon? PLoS One. 2014;9(6):e100507.

83. ^Bamgboye E, Odusote T, Olusanmi I, Akinyemi J, Bidemi Y, Adebowale A, Gbenga A, Ladipo O. Socio-ec

onomic status and hunger among orphans and vulnerable children households in Lagos State, Nigeria.

Afr Health Sci. 2020;20(2):923–931.

84. ^Paredes Ruvalcaba N, Bignall E, Fujita M. Age and Socioeconomic Status in Relation to Risk of Materna

l Anemia among the Ariaal Agropastoralists of Northern Kenya. Human Ecology. 2020;48(1):47–54.

85. ^Eyler L, Hubbard A, Juillard C. Assessment of economic status in trauma registries: A new algorithm for

generating population-speci�c clustering-based models of economic status for time-constrained low-r

esource settings. Int J Med Inform. 2016;94:49–58.

86. ^Mugo NS, Mya KS, Raynes-Greenow C. Country compliance with WHO-recommended antenatal care

guidelines: equity analysis of the 2015-2016 Demography and Health Survey in Myanmar. BMJ Glob He

alth. 2020;5(12):e002169.

87. a, bPoirier MJP, Grépin KA, Grignon M. Approaches and Alternatives to the Wealth Index to Measure Soci

oeconomic Status Using Survey Data: A Critical Interpretive Synthesis. Social Indicators Research. 2020;

148(1):1–46.

88. ^Croft TN, Allen CK, Zachary BW, et al. Guide to DHS Statistics. Rockville, Maryland, USA: ICF.2023.

qeios.com doi.org/10.32388/RAQHRD 25

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD


89. ^Batool F, Hennig C. Clustering with the Average Silhouette Width. Computational Statistics & Data Ana

lysis. 2021;158(C). https://econpapers.repec.org/article/eeecsdana/v_3a158_3ay_3a2021_3ai_3ac_3as0

167947321000244.htm

90. ^Ben Salem K, Ben Abdelaziz A. Principal Component Analysis (PCA). La Tunisie Medicale. 2021;99(4):3

83–389.

91. ^Vyas S, Kumaranayake L. "Constructing socio-economic status indices: How to use principal compone

nts analysis". Health Policy and Planning. 21 (6): 459-468. doi:10.1093/heapol/czl029.

92. ^Costa PS, Santos NC, Cunha P, Cotter J, Sousa N. "The Use of Multiple Correspondence Analysis to Explo

re Associations between Categories of Qualitative Variables in Healthy Ageing". J Aging Res. 2013;2013:3

02163.

93. ^Shaked D, Williams M, Evans MK, Zonderman AB. "Indicators of subjective social status: Di�erential as

sociations across race and sex". SSM Popul Health. 2016;2:700–707.

94. ^Khan MM, Taylor S, Morry C, Sriram S, Demir I, Siddiqi M. "How reliable is the asset score in measurin

g socioeconomic status? Comparing asset ownership reported by male and female heads of household

s". PLoS One. 2023;18(2):e0279599.

95. ^Onwujekwe O, Hanson K, Fox-Rushby J. "Some indicators of socio-economic status may not be reliabl

e and use of indices with these data could worsen equity". Health Econ. 2006;15(6):639–44.

Declarations

Funding: No speci�c funding was received for this work.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/RAQHRD 26

https://www.qeios.com/
https://doi.org/10.32388/RAQHRD

