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Several individual-based social deprivation and vulnerability indices have been developed to measure the negative impact of low socioeconomic status on health outcomes. However, their variables and measurable characteristics have not been unequivocally assessed. A comprehensive database literature scoping review was performed to identify all individual-based social deprivation and vulnerability indices. Area-based indices and those developed for pediatric populations were excluded. Data were extracted from all eligible studies and their methodology was assessed with quality criteria. A total of 14 indices were identified, of which 64% (9/14) measured social deprivation and 36% (5/14) measured socioeconomic vulnerability. Sum of weights was the most common scoring system, present in 43% (6/14) of all indices, with no exclusive domains to either vulnerability or deprivation indices. A total of 83 different variables were identified; a very frequent variable (29%; 5/14) related to an individual’s social relationships was “seen any family or friends or neighbors.” Only five deprivation indices reported a specific internal consistency measure, while no indices reported data on reproducibility. This is the first scoping review of individual-based deprivation and vulnerability indices, which may be used interchangeably when measuring the impact of SES on health outcomes.
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1 Introduction

The negative impact of low socioeconomic status (SES) on several diseases has been well established (1–3), making the narrowing of social inequalities and poverty reduction top priorities for both public health researchers and policy makers (4). Socioeconomic vulnerability, broadly defined as the inability of certain individuals to cope with adverse shocks (e.g., natural disasters, economic crises, etc.) (5), has been measured with individual (6) or area-based (geographic) indices (7, 8), using questionnaires to obtain information about specific indicators, such as financial stability, education, employment, housing conditions, and personal relationships. These indices have been utilized in epidemiological studies to detect possible causal relationships between SES and various health outcomes (9–13). Similarly, the concept of deprivation, defined as a lack of resources to maintain a socially acceptable lifestyle (14), has been developed to assess socioeconomic position in adults and children (15), by portraying actual living conditions through the use of questionnaire-based measures, at the individual (16, 17) and geographic level (18–21). Material deprivation can be measured with indicators relative to nutrition, clothing, housing, and employment, whereas social deprivation is more challenging to assess and refers to the conditions leading to social exclusion (22). A plethora of epidemiological studies have revealed the association of deprivation with deteriorated health outcomes (23–25).

Although several indices of individual socioeconomical vulnerability and deprivation have been utilized in public health and clinical research, the determination of widely acceptable living conditions is dependent on several temporal and geographic factors (26). Taking also into consideration the significant variability in study design and the ambiguity of measurement properties of these indices, a particularly heterogenous landscape is created. While these two concepts have clearly distinct definitions, significant differences regarding their measurable characteristics and their individual variables still remain unclear. Therefore, it is necessary to identify all relevant indices and examine the different types of variables of the respective questionnaires, in order to organize data pertaining to the approach utilized in constructing and utilizing deprivation indices in research and practical applications. In this context, the present scoping review aims to critically assess the methodological aspects of individual-based socioeconomic vulnerability and deprivation indices, focusing only on those developed for adult participants.



2 Materials and methods

This scoping review was performed according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols extension for scoping reviews (PRISMA-ScR) (27). The PRISMA-ScR Checklist is provided as a Supplementary Table S1.


2.1 Data source and search strategy

A comprehensive literature search was conducted in MEDLINE (PUBMED) and SCOPUS on March 31, 2023, using the following algorithm: “((Individual) OR (individual-based) AND ((social vulnerability) OR (socioeconomic vulnerability)) OR deprivation OR (material deprivation) OR (social deprivation) AND index).” We also used the queries “individual socioeconomic vulnerability index” and “individual deprivation index” for a Google search. Additionally, we performed the snowball technique (reference screening for eligible studies) on reviews, systematic reviews and/or meta-analyses found in the aforementioned literature search.



2.2 Study selection

Only individual-based indices were considered eligible for this scoping review, with data derived from questionnaires. Since vulnerability and deprivation seem to affect the responders but also their families, we also included indices with variables examining socioeconomic characteristics at the household level. Eligible studies had to describe the methodology with which socioeconomic vulnerability or deprivation indices were developed. Area-based and geographic indices deriving ecological data or data from censuses were excluded from this scoping review. Indices developed for children were also excluded due to their different context with respect to study design, variables and outcomes. No language restrictions were applied during the study selection process.



2.3 Data extraction and synthesis

Two authors (DP and TS) independently screened the title, abstract, and full text of the resulting articles and extracted the data. A designated third reviewer (TP) examined the data and resolved any discrepancy that occurred through mutual consultation. The following data were extracted (if available) from all eligible studies: Index title, country of study conduct, scoring system, study sample, outcome measures, types of variables, statistical methodology, strengths, and limitations. All data were recorded in Word and presented descriptively in tables and figures. With no specific quality criteria in effect for deprivation or vulnerability indices, we decided to use the criteria proposed by Terwee et al. (28) to characterize the quality of measurement properties of all indices. A similar approach has been used by Fouchard et al. (29) to characterize the respective properties of deprivation indices. Based on these criteria, we rated each individual property of every index as positive, negative, or indeterminate, according to the data provided in the publication. Since these criteria were created for health status questionnaires, a number of differences were expected to arise when assessing deprivation and vulnerability indices; we chose to modify the “floor or ceiling effect” and to assess only the upper limit of <15% of the respondents achieving the highest possible index scores (most deprived/vulnerable), on the basis that most individuals are expected to not be deprived or vulnerable.




3 Results

The detailed study selection process is presented in the flow chart diagram (Figure 1). A total of 15,083 records were identified, with 4,977 excluded as duplicates, and the remaining 10,106 were screened (title and abstract); of those, 4,523 were excluded because they pertained to geographic/area-based indices, 366 because they were developed for children, 782 due to being reviews or systematic reviews, and 4,286 due to being irrelevant. Thus, we ended up with 149 articles, for which full-text examination was performed. We then excluded 135 records; 71 due to being geographic/area-based indices and 64 because they did not specify index items and development methodology. Finally, we identified a total of 14 eligible indices, of which 64.3% (9/14) (16, 17, 26, 31–36) were measuring social deprivation and 35.7% (5/14) (12, 37–40) were measuring socioeconomic vulnerability. One study (31) was referring to “social handicap” instead of deprivation, with no significant conceptual differences between the two terms, thus we decided to include it in the deprivation category to facilitate categorization. This questionnaire reported 111 items; however, it described in detail six domains of social handicap and only 18 distinct variables, which we extracted for our research. The main characteristics of all indices are presented in Tables 1A,B, with their variables categorized according to the most frequent domains, namely:

• Financial situation

• Insurance (Social security)

• Employment

• Education

• Basic living standards (quality of housing and material comfort)

• Receipt of social benefit (from government or local community or other organization)

• Family and relationships

• Health (mental or physical)

• Leisure (available time and resources for hobbies or other similar activities)
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FIGURE 1
 PRISMA flow chart for study selection. Adapted from Page et al. (30), licensed under CC BY 4.0.




TABLE 1 Characteristics of individual-based deprivation and socioeconomic vulnerability indices.
[image: Table1]

Among all evaluable indices the median [interquartile range (IQR)] number of variables was 11.0 (8.0–16.0), with only two distinct outliers (36, 37) which had 32 and 23 variables, respectively.


3.1 Index scoring systems

We observed four distinct scoring systems.


3.1.1 Sum of weights

This was the most common scoring system, present in 55.6% (5/9) (17, 31, 32, 34, 35) and 20.0% (1/5) (39) of the deprivation and vulnerability indices, respectively. In these cases, researchers assigned specific weights (points) to each item, therefore the most weighted answers played a more significant role in shaping the total score, with higher scores denoting more deprived or vulnerable individuals. Choice of weight was based on the prevalence of each item in the population (35), the subjective perceptions of necessity (32), or the researchers’ experience on social inequality (31, 39). For example, in the Evaluation of Deprivation and Inequalities in Health Examination Centers (EPICES) index (35), the “Do you live as a couple?” item had a weight of −8.28, indicating that individuals who do not live alone are less prone to deprivation; on the contrary, the “Do you sometimes meet with a social worker (welfare worker, educator)?” item had a weight of 10.06, indicating that people who meet with a social worker are more prone to deprivation. All indices using this method had only binary questions that could be answered with YES/NO. Most such indices did not define a threshold for determining deprived or vulnerable individuals, with only one index (39) utilizing a predetermined value for this purpose.



3.1.2 Sum of points

This scoring system was found in 60.0% (3/5) of the vulnerability indices (12, 37, 38) and only in one (11.1%; 1/9) deprivation index (26). This method was used for indices having questions with more than two possible answers, in which increasing values were assigned depending on the extent of vulnerability/deprivation. For example, in the PRECAR index (26), the question “Generally speaking, would you say that you feel?” has the following four possible answers, with the assigned points increasing proportionally to the extent of loneliness: Very surrounded (0 points), somewhat surrounded (1 point), rather lonely (2 points), and very lonely (3 points).



3.1.3 List of items

This scoring method was present in two deprivation indices (22.2%; 2/9) (33, 36) and one vulnerability index (20.0%; 1/5) (40), in which a list of specific deprivation-related items was included. If participants lacked a certain number of items, they were categorized as materially and/or socially deprived. For example, participants completing the EU Material and Social Deprivation (MSD) 13-item questionnaire (33) were considered materially and socially deprived if they lacked at least five items and severely materially and socially deprived if they lack at least seven items.



3.1.4 Sum of positive answers

Only one deprivation index (11.1%; 1/9) (16) utilized this scoring system, in which the total score was calculated by summing the “yes” answers to the eight deprivation questions. This method was used only for binomial questions, while five categories of deprivation were determined according to the number of positive answers.




3.2 Domains and variables of deprivation and vulnerability

We observed that there were no exclusive domains to either vulnerability or deprivation indices (Tables 1A,B); the most frequent domain was “financial situation,” present in 71.4% (10/14) of all indices and specifically in 80.0% (4/5) of the vulnerability indices. The domain “basic living standards” was present in all deprivation indices (100.0%; 9/9) however it was rather uncommon in vulnerability indices, found in only one such index (20.0%; 1/5). “Education” on the other hand was the only domain that was present in most vulnerability indices (80.0%; 4/5) but in less than half of the deprivation indices (44.4%; 4/9). A total of 83 different variables were identified. All variables that were found in ≥2 indices are presented in Table 2 in descending frequency order, while a list of variables found in only one index are presented in Supplementary Table S2.



TABLE 2 Frequency of variables of individual-based deprivation and vulnerability indices.
[image: Table2]

The most frequent variables were “educational status,” “insurance,” and “income (household or individual)” [in six indices each (42.9%; 6/14)]. The questions pertaining to “educational status” mostly had ≥3 answers, with lowest education assigned to the most points. Only one index (34) had a dichotomous question with two possible answers: “0–17 years of education” vs. “17 + years of education.” This variable was present only in two deprivation indices (26, 34), as opposed to 80.0% (4/5) of vulnerability indices (12, 37–39). With respect to “income,” participants were most commonly assigned to ≥2 categories, depending on a country-specific financial amount, while two indices (32, 34) allowed a continuous estimation of income, with the Turkish index developed by Eroglu et al. (29) formulating the question as “Real disposable monthly household income, i.e., income – (rent+ fixed travel expenses).” This was the most balanced variable being present in three deprivation (26, 32, 34) and three vulnerability indices (12, 37, 39). “Insurance” was the most heterogenous variable, as a number of country-specific variations were identified since social security systems vary extensively among different countries; a clear distinction was made for individuals having private or public insurance, or no insurance at all. This variable was included in four deprivation indices (26, 32, 34, 35) and two vulnerability indices (12, 40).

Variables that were found in five different indices (35.7%; 5/14) were “employment status,” “seen any family members or friends or neighbors,” and “housing tenure (owning, renting, etc.).” “Employment status” was present in three deprivation (16, 26, 34) and two vulnerability indices (39, 40), and was most commonly measured dichotomously with two possible answers, depending on the respondents’ active employment or receipt of unemployment benefits, with only one index (26) having the following five distinct categories of increasing points: employed (0 points), student (0 points), retired (1 point), inactive (1 point), and unemployed (2 points). The “seen any family members or friends or neighbors” variable was included only in deprivation indices (17, 31, 33, 35, 36), and was formulated most commonly as the following dichotomous question: “Do you spend time with friends or family over for a meal at least once a month/twice per year?” “Housing tenure” was another variable found only in deprivation indices (26, 31, 32, 34, 35), examining whether respondents were owning or renting their residence.

Among variables that were identified four times in all indices (28.6%; 4/14) “emotional/marital status” was included in two deprivation (26, 35) and two vulnerability indices (37, 39). Married respondents or those in a relationship received the lowest score, whereas divorced, widowed or never married individuals received the highest score in these questions. “Perception of financial status” was a rather heterogenous variable, found in three deprivation (26, 31, 35) and one vulnerability index (12); this variable was utilized to measure either the economic satisfaction or the extent of financial difficulties as perceived by the individual. Finally, “wealth or savings (family or individual)” was also present in three deprivation (31, 32, 34) and one vulnerability index (38).



3.3 Measurement properties of deprivation and vulnerability indices

Finally, we sought to review the individual methodological characteristics of the aforementioned indices in order to determine which are the most methodologically sound. To achieve this, we used the quality criteria proposed by Terwee et al. (28) to assess their properties (Table 3). An overview of internal consistency measures for all indices is presented in Table 4. We observed that only five deprivation indices reported a specific internal consistency measure, with this information completely lacking from vulnerability indices.



TABLE 3 Measurement properties of individual-based deprivation and vulnerability indices.
[image: Table3]



TABLE 4 Overview of internal consistency measures of all deprivation and vulnerability indices.
[image: Table4]




4 Discussion

In this scoping review, a total of 14 different indices measuring both socioeconomic deprivation and vulnerability were identified. The first takeaway message from this process was that no significant differences with regard to study design or variables were found between deprivation and vulnerability indices, with no exclusive scoring system or domain. The scoring methods most commonly utilized were “sum of weights” for deprivation indices and “sum of points” for vulnerability indices, whereas “basic living standards” was the most common domain in deprivation indices, as opposed to “education,” which was very frequent in vulnerability indices. There were also no exclusive variables for any type of index, however “income” and “seen any family members or friends or neighbors” were common in deprivation indices, whereas “educational status” was most commonly found in vulnerability indices. Therefore, deprivation and vulnerability indices may be used interchangeably when trying to measure the impact of SES on various health outcomes, especially considering the conceptual relationship between the two concepts.

Social deprivation and social vulnerability often intersect and mutually reinforce each other; it is expected that materially and socially deprived communities may lack the necessary resources to prepare for and respond to adverse shocks, making them more vulnerable to harm. Similarly, socioeconomically vulnerable individuals may be more prone to social deprivation, owing to their limited access to resources and support systems. Moreover, both deprived and vulnerable individuals face increasing social exclusion due to their hindered SES (41), which has been correlated with health inequalities and adverse outcomes (42, 43). In the future, researchers might benefit from utilizing and further improving already existing indices, by adding or removing certain items depending on several temporal and geographic factors. Thus, the assessment of vulnerability and deprivation could be more consistent and comparable across different countries and time periods.

Among the most frequent variables (found in ≥5 different indices), the majority were related to traditional indicators of socioeconomic status, such as income, education, and employment (44, 45). Interestingly, the only frequent variable closely related to an individual’s social relationships was “seen any family or friends or neighbors.” A substantial body of evidence has shown that healthy social relationships contribute to well-being and good health, through various psychological, behavioral, and physiological pathways (46–49). On the other hand, low-quality social ties have been linked with increased incidence of stress (50), cardiovascular disease (51), and mortality (52), even when controlling for other variables that might influence the aforementioned outcomes. Thus, this variable emerged as of utmost importance and should be included in such questionnaires, since it may detect the extent of social exclusion experienced by an individual.

Regarding their measurement properties, a considerable amount of missing data in regard to deprivation and vulnerability indices were expected as these criteria were proposed for assessing health status questionnaires, which ipso facto are required to provide extensive details about their design and methodology, while they are also required to be validated in a more rigorous manner (28). Indeed, we observed that almost all indices did not report any data on reproducibility, which refers to the degree to which repeated assessment in the same population provide similar responses (28). Only one deprivation index (17) had data on reliability, which refers to the degree to which participants may be distinguished from each other, measured by the interclass correlation coefficient (ICC). No indices provided any data on responsiveness, a measure of longitudinal validity broadly defined as the ability of an index to detect even small clinically important changes over time. In order to provide data on the aforementioned properties, studies should have been replicated in the same population, which obviously presents difficulties as they are non-interventional epidemiological studies, in which participant retention is particularly challenging (53).

Among all indices, a very well developed and validated index is the MSD index, which was developed across the 27 countries of the European Union (EU) in a rigorous manner, while its items are constantly being revised and optimized (33). Additionally, the NZiDep (16) and DiPCare-Q (17) are two well-developed and versatile deprivation indices, which have been used in several epidemiological studies (54–61), while the PRECAR index (26), developed in 2022, is also properly developed and validated, possessing robust measurement properties. Notably, the SVI (37) was the only vulnerability index utilized in several epidemiological studies (7, 13, 62–64).

To our knowledge, this is the first scoping review of individual-based deprivation and vulnerability indices. We believe that no relevant indices were missed, owing to the rigorous search strategy that was applied, that included a search algorithm, several search queries, and the snowball technique. The issue of missing data arose when we assessed the measurement properties of these indices, especially in highly technical criteria, such as reproducibility and responsiveness. Our study is limited by the exclusion of geographic-and area-based indices, such as the CDC/ATSDR Social Vulnerability Index (CDC/ATSDR SVI) (65); interestingly, a recent study in the United Kingdom highlighted the limitations of geographic/area-based indices in identifying individuals deprived at the employment or income level (66). Another limitation is the lack of registration of the protocol in an international database. However, we believe that in the absence of a consensus and taking into consideration the lack of data in this area, this assessment is very valuable as it reveals where greater effort needs to be made in reporting methodological characteristics, in order to improve the overall quality of these indices, while simultaneously guiding future index selection and application in clinical and public health research. Thus, studies aiming to determine the relationship between SES and various health outcomes by using individual-based deprivation or vulnerability indices may provide more methodologically sound results that will help to bridge the gap between research and public health policymaking.



5 Conclusion

In conclusion, this scoping review highlights the various individual-based indices, which can be used for measuring socioeconomic deprivation and vulnerability. It is evident that these indices have largely been used interchangeably to measure the impact of SES on health outcomes, as no domains or variables exclusive to either vulnerability or deprivation indices were observed. However, the review also reveals a considerable amount of missing data in regard to the measurement properties of these indices, especially in highly technical criteria such as reproducibility and responsiveness. This calls for greater effort in reporting methodological characteristics to improve the overall quality of these indices. The importance of including variables related to an individual’s social relationships is also emphasized, as they have been shown to have a significant impact on well-being and health outcomes. Overall, studies using individual-based deprivation or vulnerability indices can be used effectively to help bridge the gap between research and public health policy making.
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