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Abstract 

Background: Socioeconomic deprivation has been associated with health inequalities and poor 

perinatal outcomes. Deprivation is described as a multidimensional concept, with composite 

indicators (e.g. area-based) developed internationally to study population health. 

Aim: This scoping review aims to examine published literature on the relationship between area-

level deprivation and stillbirth in upper-middle to high-income countries. 

Methods: The Joanna Briggs Institute methodology for scoping reviews was utilised. The research 

question based on the Population (studies that examined stillbirth) Concept (area-level deprivation 

and its impact on stillbirth) Context (upper-middle- to high-income countries) framework. Six 

scientific databases were searched. Results were screened and reference lists searched to identify 

relevant literature. Data extraction on study characteristics and evidence of association provided 

was completed and a narrative summary reported the main findings.  

Results: A total of 29 studies were included, from 9 countries (majority UK-based: n=20) published 

between 1998-2023. A variety of composite deprivation indices were utilised, the UK’s Index of 

Multiple Deprivation (IMD) was the most common (n=8), followed by the Townsend and Jarman 

indices (n=6 and n=3, respectively). Income, employment, education and access to services were the 

most common factors included as measures of deprivation in the indices. Twenty-two of the 29 

studies (75.9%) showed positive correlations between stillbirth and areas identified more 

socioeconomically deprived. 

Conclusion:  This review suggests that area-level deprivation seems an influencing factor on stillbirth 

in upper-middle to high-income countries. Focused initiatives to reduce stillbirth among those at 

higher deprivation related risk may be useful in improving maternal and perinatal outcomes. 
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Introduction 

Socioeconomic deprivation has been long associated with health inequalities, impacting physical and 

mental health (Mishra and Carleton 2015). For example, those from less advantaged areas have 

been found to have “substantially higher mortality rates” (Duffy et al. 2022, p99). 

Deprivation can be described as a multidimensional concept. It was originally defined by Townsend 

(1987, p125) as “observable and demonstrable disadvantage relative to the local community or the 

wider society or nation to which an individual, family or group belongs”. Composite indicators such 

as deprivation indices have been developed to study the impact of deprivation on the health 

outcomes of populations, using a varying combination of factors to estimate the level of deprivation 

of a particular area (Carstairs 1995). These deprivation indices have been developed in various 

countries for use in public health research and by local public health authorities to develop focused 

initiatives for those areas most in need and to inform policy and resource management, as 

highlighted by Zelenina et al. (2022). Understanding the risk and how these indices could be utilised 

is an important consideration for maternity care provision. 

For example, the ‘Pobal HP Deprivation Index for Small Areas (SA)’ by Haase and Pratschke (2017), is 

a deprivation index currently available in the Republic of Ireland, which uses national Census data to 

calculate the level of affluence or disadvantage for small geographical areas in the country. This 

index considers fourteen indicators grouped into the following 3 areas: Demographic Profile, Social 

Class Composition and Labour Market Situation. Ireland’s Central Statistics Office (2019) have used 

this index to identify that those living in the most deprived areas have the lowest life expectancy. In 

Ireland’s Sláintecare Implementation Strategy & Action Plan 2021- 2023 (Department of Health 

2021), enabling “an area-based approach to developing healthy communities, with a particular focus 

on targeted investment in areas of deprivation” was identified as a pertinent issue in which to 

allocate budget funds to.  

Globally, many countries have developed their own specific area-based deprivation measures, which 

can provide important information about geographical disparities and the associated health 
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outcomes (Zelenina et al. 2022). For example, the UK currently uses the ‘Indices of Multiple 

Deprivation (IMD)’ for England, Scotland, Wales, and Northern Ireland. This encompasses 7 domains 

of deprivation: Income, Employment, Education Skills and Training, Health and Disability, Crime, 

Barriers to Housing and Services and Living Environment (McLennan et al. 2019). 

There is strong evidence demonstrating that an individual’s level of deprivation is linked to poor 

perinatal outcomes, such as small for gestational age or intrauterine growth restriction, preterm 

birth, low birth weight, stillbirth, neonatal death and infant mortality (Vos et al. 2014; Li et al. 2018; 

Kingdon et al. 2019;). One study by Smith et al. (2009) found that rates of mortality due to very 

preterm birth was nearly twice that in the most deprived areas compared with the least. The infants 

born into areas identified as more deprived have continually shown to be at increased risk of 

perinatal death, with MBRRACE-UK identifying almost a two-fold risk of stillbirth and over 70% 

excess risk of neonatal death (Draper et al. 2021), leading to widening inequalities. This 

demonstrates that deprivation can disproportionately affect the health outcomes of certain groups, 

causing unfair health disparities.  

There is an established body of evidence linking single-variable socioeconomic markers of 

deprivation with perinatal mortality. For example, the use income as a measure of deprivation to 

assess risk of adverse perinatal outcome (Goza et al. 2004; Pattenden et al. 2011; Matthews et al. 

2022). Other studies use socioeconomic markers such as maternal level of education (Fan and Luo 

2020), and employment status/occupation (Gissler et al. 2009; Pilkington et al. 2014). However, the 

aggregate-level indictors provided by geographical deprivation indices allow for the 

multidimensional nature of deprivation as discussed by Townsend (1987) thus, potentially providing 

further insight into the multifactorial etiology of stillbirth.  

While some studies have examined the association between deprivation and risk of stillbirth 

(Weightman et al. 2012; Vos et al. 2014), no study has specifically investigated the evidence 

available between the association of aggregate level indicators and incidence of stillbirth. This 

review intends to address this gap, providing a clearer understanding of the evidence-based 
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knowledge on the use of composite area-level deprivation indices and their potential impact on or 

association with the specific outcome of stillbirth. 

Objective 

This scoping review aims to examine and provide a descriptive overview of the international 

literature available on the relationship between area-level deprivation, based on composite 

measures specifically, and stillbirth in upper-middle to high-income countries. With this focus, this 

scoping review aims to address a clear gap in the literature in this field, providing a mapping of 

studies that assess how various socioeconomic factors, when aggregated into composite indices, 

correlate with stillbirth risk. This study aims to contribute to a clearer understanding of the role of 

area-level deprivation in stillbirth outcomes, offering valuable insights for future research, policy 

development, and healthcare interventions aimed at reducing inequalities in perinatal health. 

 

Participants, Ethics and Methods 

A scoping review was carried out in order to map the body of evidence on the topic (Munn et al. 

2018), including identifying the characteristics of area-level deprivation indices and examining their 

association with risk of stillbirth. This scoping review was conducted in accordance with the defined 

methodology provided by Joanna Briggs Institute (JBI) guide for scoping reviews (Peters et al. 2020), 

including use of the Preferred Reporting Items for Systematic Reviews and Meta‐Analyses Scoping 

Review extension (PRISMA‐ScR; Tricco et al. 2018)(Supplementary Table I). The review question and 

inclusion criteria for this piece was developed based on the Population Concept Context (PCC) 

framework recommended by JBI for scoping reviews (Peters et al. 2020; Supplementary Table I). 

Supplementary Table II provides further detail on the search terms used in this review. This review 

did not require ethical approval as it entailed the synthesis of existing published literature. 
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Eligibility criteria 

The population focus for this review included studies that examined stillbirth, the definition of which 

were according to the definition in the country of the study. Studies that did not report on stillbirth 

as a singular outcome were not included for review, e.g. where perinatal mortality is reported. 

The concept for this review is area-level deprivation and its impact on stillbirth outcomes. Only 

studies focussing on stillbirth in relation to level of deprivation were reviewed. Studies that used 

geographical indices of deprivation encompassing composite measures were included. Composite 

measures included those that factored more than one measure when calculating level of deprivation 

in an area. Literature that examined single-variable indicators of deprivation were not included for 

review (Table I). 

This review’s context is centred on the all upper-middle- to high-income countries, according to the 

classification of the World Bank Index (2023) at the time of the year of publication of the study. 

No further restrictions were included regarding year of publication, language or status of publication 

to ensure all relevant literature was identified. For selected reviews (i.e. scoping, systematic or 

meta-analyses), the included studies in that review were screened but the review itself was 

excluded. 
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Table I: Inclusion and exclusion criteria as per Population, Concept, Context framework 

 Inclusion criteria Exclusion criteria 

Population • Studies that examined 
stillbirth 
 

• Studies that did not report on stillbirth 
• Studies that reported stillbirth combined with other 

outcomes, e.g. combined with neonatal death 
numbers and presented as perinatal mortality 

• Studies that included fetal loss that did not meet that 
country’s criteria for stillbirth, e.g. miscarriage 

Concept • Studies that examine 
effect of area level 
deprivation on stillbirth 
outcome  

• Studies that use 
deprivation indices that 
are comprised of 
composite measures (i.e. 
more than one factor 
included in index) 

• Studies that use 
deprivation indices for 
geographical areas 

• Studies that examined area level deprivation on other 
health outcomes only, not stillbirth 

• Studies that use single-variable measures of 
deprivation 

• Studies that use indices that are not focused on a 
geographical area 

Context • Studies carried out in 
upper-middle income 
countries 

• Studies carried out in high 
income countries 

• Studies carried out in low-income countries 
• Studies carried out in lower-middle income countries 

 

Data sources and study selection 

The following databases were searched to identify all relevant studies on the review topic: Pubmed, 

EMBASE, CINAHL and Medline via EBSCO host, Web of science and Scopus. Supplementary Table II 

provides one example of the full electronic search strategy terms. All search results were uploaded 

onto Rayyan web application to facilitate screening process, whereby one reviewer (JK) title-

screened the search results for any clearly ineligible studies.  

Due to volume of results in Scopus database, Rayyan was used to refine the search results as 

described by Elmagarmid et al. (2014) and Ouzzani et al. (2016). Firstly, duplicates retrieved in this 

database were removed (n=34) and then 500 studies were title screened. The Rayyan rating system 

was then applied to remaining studies with those rating below 2.5 stars excluded, as deemed a 
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reliable threshold by Valizadeh et al. (2022). The remaining studies that were rated >2.5 stars (n= 

1,632) were manually screened by title by one reviewer. 

A total of 4,079 studies were identified as appropriate for the abstract screening stage from all 

databases. Duplicates were identified in Rayyan; these were reviewed and removed (n= 1,956). Two 

reviewers then independently completed an abstract screen. Rayyan’s computed ratings 

functionality was utilised for the abstract screening stage after 300 studies were initially screened 

manually. A total of 165 publications were selected and a full text screening was then undertaken by 

both reviewers. As a quality control measure, and to ensure consistency and reduction of possible 

bias, throughout the screening process a random selection of 10% of studies were reviewed by both 

reviewers. If there was disagreement on the appropriateness of a study for inclusion, these would be 

discussed by the two reviewers to resolve any conflicting decisions and reach a mutual consensus. 

Consultation with a third reviewer was sought where necessary. 

Once the full text review was completed, 27 studies were identified for inclusion. Reference list 

searching was undertaken on these 27 studies and a further 2 studies were identified as relevant. In 

total, 29 studies were identified for inclusion for the purpose of this scoping review (Figure 1).  
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Figure 1: PRISMA Flow diagram of review selection process. 

 

Data extraction and synthesis 

Data were extracted from the 29 relevant studies. A data extraction table by Pollock et al. (2021) 

was adapted for use in this review. The extracted information was organised and synthesised as 

outlined in Table II and III. The results of this synthesis are presented in a narrative summary within 

the review, providing a comprehensive overview of the existing literature in relation to the impact of 

area-level deprivation on the risk of stillbirth.  
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Results 

A total of 29 studies were included for review following the screening process.  

Table II outlines the information extracted from each of these studies, in chronological order from 

earliest to most recently published study. 
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Table II: Data extraction of study characteristics. 

Reference Year Country Population Stillbirth sample size 

(n) 

Period covered Index 

Sloggett and Joshi 1998 UK Stillbirth undefineda 80,835 1981-1992 Townsend/Carstairs like' 

index 

Joyce et al. 1999 UK Stillbirth undefineda 553 1993-1995 TDS 

Joyce et al. 2000 UK Fetal death after 24 weeks gestation Nbr stillbirth not 

reported; stillbirth rates 

reported from 364 

English local authorities 

1995 Jarman and TDS 

Dummer et al. 2000 UK Fetal death after 28 weeks gestation 

until 1992, then from 24 weeks gestation 

46,572 1950-1993 

Cumbria; 1981-

1992 England 

and Wales 

TDS, DoE score and 

Jarman 

Bambang et al. 2000 UK Stillbirth undefineda 1,214 1991-1993 TDS 

Neasham et al. 2001 UK Fetal death after 28 weeks gestation 

until 1992, then from 24 weeks gestation 

due to congenital anomaly 

10,954 (Stillbirth and 

NND) 

1986-1996 Carstairs 

Guildea et al. 2001 UK Fetal death after 20 weeks gestation 1,146 1993-1998 TDS 

Joyce et al. 2004 UK Fetal death after 24 weeks gestation 3,150 1994-1996 TDS 

Craig et al. 2004 New Zealand Late fetal deaths (LFD) from 28 weeks 

gestation 

4,477 1980-1999 NZDep 

Smeeton et al. 2004 UK Fetal death after 24 weeks gestation 342 1996-1998 Jarman score 
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Gray et al. 2009 UK Fetal death after 24 weeks gestation 2,699 1994-2003 Carstairs-Morris score 

Francis et al. 2009 UK Fetal death after 24 weeks gestation Nbr stillbirth not 

reported; stillbirth rates 

reported for each 17 

West Midlands primary 

care trusts. 

2006-2008 IMD 

Tezcan et al. 2011 UK Intrauterine death (IUD), gestation 

unspecified 

190 2002-2004 IMD 

Timmermans et al. 2011 The 

Netherlands 

Fetal death after 22 weeks gestation 37 2002-2006 Dutch index of 

deprivation 

Wood et al. 2012 UK Fetal death after 28 weeks gestation 3,259 1992-2008 Carstairs 

Seaton et al. 2012 UK Fetal death after 24 weeks gestation 20,433 2000-2007 IMD 

de Graaf et al. 2013 The 

Netherlands 

Fetal death after 22 weeks gestation 5,927 2002-2006 Deprived neighborhoods 

determined by Dutch 

government 

Smith et al. 2014 UK Fetal death after 24 weeks gestation, 

including multiple pregnancies 

32,475 1997-2008 IMD 

Field et al. 2016 UK Fetal death after 24 weeks gestation 20,433 1997-2008 IMD 

Loiacono 2018 Argentina Fetal death of an infant weighing 500g or 

more, if weight unknown, gestation after 

22 weeks included 

Nbr stillbirth not 

reported; stillbirth 

rates reported for each 

of the 525 geographic 

areas of Argentina 

2007-2014 SESI 
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Hesselman et al. 2019 Sweden Fetal death after 22 weeks gestation 524 2013-2017 National Operations 

Department report 

Bonfim et al. 2020 Brazil Fetal death after 22 weeks gestation 2,210 2006-2010 and 

2011-2015 

SDI 

Bayerlein et al. 2020 Germany Fetal death of an infant weighing 500g or 

more 

2,473 2009-2016 BIMD 

Bailey et al. 2021 UK and 

Australia 

Fetal death after 24 weeks gestation, 

excluding congenital anomaly 

3,725 UK; 2,431 

Australia 

1993-2015 WIMD and the Index of 

Relative Socio-Economic 

Disadvantage for 

Western Australia 

Canuto et al. 2021 Brazil Fetal death after the 22 weeks gestation, 

or fetuses weighing 500 g or more, or 

height from 25 cm identified as 

avoidable 

12,337 2010-2017 ICS 

Jardine et al. 2021 UK Fetal death after 24 weeks gestation 4,505 2015-2017 IMD 

Heazell et al. 2021 UK Fetal death after 28 weeks gestation 287 2014-2016 IMD 

Blanco et al. 2023 Chile Fetal death after 20 weeks gestation 181 2009-2016 MDI 

Arechvo et al. 2023 UK Fetal death after 24 weeks gestation, 

excluding congenital anomaly 

551 2006-2020 IMD 

Notes: auses ONS data, stillbirth after 24 weeks gestation. bAcronyms used; Bavarian Index of Multiple Deprivation (BIMD), Department of Environment Index 

(DoE) UK, Index of Multiple Deprivation (IMD), Social Deficiency Index (ICS) Brazil, Multiple Deprivation Index (MDI) Chile, Neonatal Death (NND), New 
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Zealand Deprivation Index (NZDep), Number (Nbr), Social Deprivation Index (SDI) Brazil, Socioeconomic Status Indicator (SESI) Argentina, Townsend 

Deprivation Score (TDS), Welsh Index of Multiple Deprivation (WIMD).
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Characteristics of the included studies 

The years of the included study publication ranged from 1998-2023. However, the study cohorts 

date back as far as 1981 (Dummer et al. 2000). One publication had a study period of one year (Joyce 

et al. 2000), two publications had 2 different time periods studied (Dummer et al. 2000; Bonfim et al. 

2020) and the remainder of publications covered one study period ranging from 2-22 years (average 

8 years). 

The included studies related to nine countries, with the majority of study samples originating from 

the United Kingdom (UK) (n=20). Two studies were carried out in the Netherlands and Brazil, while 

the other six countries had one study each included in this review (Table II). 

When extracting information on study population, the sample size specifically included numbers 

pertaining to stillbirth, where available. Sample sizes ranged from 37 to 80,835 within the included 

studies. One study reported stillbirth numbers together with neonatal death (Neasham et al. 2001). 

Three studies did not report the number of stillbirths examined (i.e. n, population), instead for these, 

the stillbirth rates for the areas studied were provided (Joyce et al. 2000; Francis et al. 2009; 

Loiacono 2018).  

The stillbirth population was defined as per the country of study with the majority (n=14) identifying 

this as fetal death from 24 weeks. A further six studies defined stillbirth as fetal death from 22 

weeks, one of which used the definition of a birthweight over 500g and only if the weight is 

unknown, a gestation of 22 weeks is used (Loiacono 2018). One study that defined stillbirth as 

having a gestation over 22 weeks also included a birthweight over 500g or height from 25cm (Canuto 

et al. 2021). Three studies focused on “late fetal death” or fetal death from 28 weeks gestation (Craig 

et al. 2004; Wood et al. 2012; Jardine et al. 2021), with a further two studies by Dummer et al. 

(2000) and Neasham et al. (2001) originally using the definition of gestational age over 28 weeks up 

until 1992, then from 24 weeks as the legislation changed in this year in the UK (Still-Birth Act 1992), 

the study period for these 2 studies were 1950-1993/1981-1992 and 1986-1992, respectively. A 

further two studies defined stillbirth as fetal death from 20 weeks (Guildea et al. 2001; Blanco et al. 
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2023), and one study only defined stillbirth as “intrauterine death”, with no gestation or weight 

specified (Tezcan et al. 2011).  

Deprivation indices used in included studies 

A wide range of deprivation indices were utilised internationally (n=18). The UK based deprivation 

indices were the most frequently used, with UK’s Index of Multiple Deprivation (IMD) utilised in a 

total of 8 studies, followed by the Townsend deprivation score (TDS) (n=6) and Jarman index (n=3). 

The Carstairs socioeconomic deprivation score was used in 2 of the studies included, with a further 

two studies using a variation of this index (“Carstairs-Morris scores” by Gray et al. 2009; and a 

“Townsend/Carstairs like” index by Sloggett and Joshi 1998). The remaining 12 indices were each 

used once within the included studies. Further detail regarding the measures and domains used for 

each deprivation index identified in the included studies is provided in Supplementary Table III. The 

number of measures or components used to constitute each index ranged from 3-18. The most 

common measures included across the indices used were employment, housing, education, income, 

crime/safety, access to facilities/service and health. Only two included indices partially considering 

ethnicity, the Jarman score references “ethnic minorities” (Nolan and Whelan 2007), and the 

National Operations Department Report Sweden reference “foreign-born individuals” (Hesselman et 

al. 2019). Some of the included studies in this review (Timmermans et al. 2011; Hesselman et al. 

2019; Jardine et al. 2021; Heazell et al 2021) referenced the varying effect that ethnicity had on 

stillbirth risk, in the context of deprivation, with one study by de Graaf et al. (2013) noting that even 

when the risk of stillbirth decreased with lower deprivation, this outcome varied across the two 

ethnic groups examined. Jardine et al. (2021) identified that women of non-White ethnicities were 

more at risk of stillbirth than White women in the same socioeconomic groups, with adjustments for 

personal/social factors such as smoking, BMI and deprivation having little effect, demonstrating the 

clear correlation with ethnicity alone.  

Table III provides further detail on the study design, methodology and the evidence of impact of 

deprivation on stillbirth for each of these studies.  
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Table III: Design, methods and impact of included studies. 

Reference Year Study design Methods Evidence of 

association of 

impact 

reported 

Evidence of impact 

Sloggett and 

Joshi 

1998 Prospective 

census follow up 

using the Office 

for National 

Statistics 

Longitudinal Study 

The risk of stillbirth was calculated, using 

multiple logistic regression models, adjusted 

for personal/household circumstances.   

Inconclusive The deprivation gradient is indeterminate for 

stillbirth. 

Joyce et al. 1999 Cross-sectional 

study 

Trends in stillbirth rates tested by chi-

squared test for trend. Association stillbirth 

rate - TDS studied with logistic regression. 

Yes Statistically significant relationship between 

stillbirth and higher deprivation when TDS used 

as a continuous variable. 

Joyce et al. 2000 Cross-sectional 

study 

Simple linear regression studied association 

stillbirth rates - deprivation indicators. 

Pearson's correlation measured strength of 

relationship. 

Inconclusive Variability in stillbirth explained by deprivation 

was not statistically significant (less than 10%). 

Dummer et al. 2000 Time-trend 

analysis 

Inequality of stillbirth risk between social 

strata measured by relative index of 

inequality, estimated with logistic 

regression. 

Yes The risk of stillbirth in less advantaged areas 

was significantly higher in the earlier time 

periods (1950–1975), and subsequently for 

England.  
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Bambang et al. 2000 Retrospective 

cohort study 

Crude rates for cause specific deaths 

calculated for each level of deprivation and 

relative risk was measured. 

Yes Wigglesworth classification B (Antepartum 

events) the RR from least to most deprived 

quintile was 1.81. 

Neasham et al. 2001 Population based 

study 

Extended perinatal mortality analysed 

across deprivation quintiles and time using 

Nptrend. Poisson regression for relative risk. 

Analysis repeated for stillbirth alone. 

Yes Reported as extended perinatal mortality rate 

but analysis for stillbirth separately did not 

alter results, showing increase in mortality of 

non-chromosomal anomalies with increased 

deprivation. 

Guildea et al. 2001 Population based 

ecological study 

Poisson regression analysis estimated the 

magnitude of effect for associations. 

Relative risk of death between most and 

least deprived enumeration districts was 

derived. 

Yes Stillbirth significantly associated with TDS, the 

magnitude of effect was 4.3% (41% across the 

whole range). 

Joyce et al. 2004 Cross-sectional 

study 

Cross sectional data collected from one 

region. Multiple regression analysis and 

Principle Components Analysis studied 

impact of deprivation on stillbirth. 

Sensitivity analyses performed to confirm 

the results. 

Inconclusive Association between stillbirth and TDS does not 

appear statistically significant. 

Craig et al. 2004 Observational 

study 

Trend analysis of crude late fetal death 

using logistic regression to fit generalised 

linear models. Multivariable logistic 

regression calculated odd ratios. 

Yes Modest socioeconomic gradient in LFD when all 

causes are considered together with an OR of 

1.48 for the most deprived decile. 
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Smeeton et al. 2004 Case-control study Conditional logistic regression analyses with 

forward stepwise regression.  

Inconclusive Results were not statistically significant. 

Deprivation was not an important factor in 

explaining stillbirth in this health authority. 

Gray et al. 2009 Population based 

retrospective 

cohort study 

Multiple logistic regression modelling was 

used to derive odds ratios. 

Yes OR 1.56 for stillbirth least to most deprived, 

aOR 1.32 adjusted for maternal and infant 

factors. The stillbirth rate increased from 3.8 

per 1000 in the least deprived group to 5.9 per 

1000 in the most deprived group. 

Francis et al. 2009 Epidemiological 

analysis for 

Clinical report 

Analysis of stillbirth rates for each trust in 

the West Midlands; comparison across 

deprivation quintiles. Completed as part of 

regional report. 

Yes Stillbirth rates in the most deprived quintile are 

consistently higher, OR 1.5. strong correlation 

shown between IMD score and stillbirth rate. 

Tezcan et al. 2011 Retrospective data 

analysis 

Retrospective data collected and analysed. Yes Strong correlation between the IMD and the 

distribution of IUDs, with IUD more 

concentrated in areas with high deprivation. 

Timmermans et 

al. 

2011 Population based 

prospective 

cohort study 

Comparisons using Independent Student’s t, 

Mann–Whitney U, andchi-square test. Crude 

Relative Risk estimated for all outcomes. 

Multivariable logistic regression analysis 

applied. 

Yes Substantially higher number of intrauterine 

fetal deaths in deprived neighbourhoods 

(20/2,779 versus 17/4,580), RR 1.94. 

Wood et al. 2012 Retrospective 

cohort study 

Risk of stillbirth analysed with Logistic 

regression models. Comparisons made by 

Kruskal-Wallis test. 

Yes There was a linear association between rates of 

antepartum stillbirth and socioeconomic 

deprivation score. OR 1.75, aOR 1.53-1.34 
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Seaton et al. 2012 Population based 

study 

Poisson regression models estimated 

relative deprivation gap in rates of stillbirth.  

Yes Rates were twice as high in the most deprived 

area compared to the least (RR 2.1). 

de Graaf et al. 2013 Epidemiological 

analysis 

Multiple logistic regression analysis analysed 

association between deprived 

neighbourhoods and fetal mortality. 

Yes The excess risk for perinatal mortality in a 

deprived neighbourhood is 21%, mainly 

through foetal mortality. 

Smith et al. 2014 Population cohort 

study 

Poisson regression models, including 

interactions, explored trends over time. 

Yes Births from most deprived decile showed higher 

rates of stillbirth for singletons and twins. 

Field et al. 2016 Population based 

study 

Cause-specific analysis of all stillbirth and 

live births, poisson regression models 

estimate relative deprivation gap. 

Yes Rates of stillbirth were twice as high in the 

most deprived decile as in the least deprived. 

Loiacono 2018 Descriptive 

ecological study 

The principle components of geographic 

areas were analysed and the fetal mortality 

ratios was calculated. A Poisson regression 

analysis was performed, the slope index of 

inequality and the Kunst and Mackenbach 

relative index of inequality was calculated. 

Yes The fetal mortality ratio is higher in areas 

identified as having a very unfavourable 

socioeconomic status. 

Hesselman et 

al. 

2019 Population based 

register study 

Associations investigated with logistic 

regression and risk estimates. 

Yes Living in a deprived neighborhood was 

associated with stillbirth (deprived OR 1.62, 

95% CI 1.17‐2.26, severely deprived OR 1.56, 

95% CI 1.11‐2.19).  

Bonfim et al. 2020 Ecological study Descriptive spatial analysis using distribution 

of coefficients. Scan statistics used for 

exploratory spatial analysis. 

Yes There was a presence of clusters of fetal death 

in areas of greater social deficit. 
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Bayerlein et al. 2020 Cross-sectional 

study 

Logistic regression calculating ORs (95% CIs) 

for stillbirth with and without adjustment 

for potential confounders. 

No Increased deprivation was associated with 

lower stillbirth rates - overall trend, linear 

increase per quintile: 0.95 (95% CI 0.92 to 0.98) 

Bailey et al. 2021 International 

retrospective 

cohort study 

Multivariable Poisson regression analysis 

evaluated interaction between cohort and 

time period.  

Inconclusive Rates suggest stillbirth is more likely in more 

deprived areas, but not statistically significant. 

Canuto et al. 2021 Ecological study Factor analysis by main components for the 

elaboration of the social need index. Spatial 

analysis applying the local empirical 

Bayesian estimator and Moran’s spatial 

autocorrelation was verified. 

Yes Avoidable fetal mortality was higher among the 

strata of greater social need/ increased as social 

deprivation increased. Rates of 8.0, 8.1, 8.8 and 

10.7 from the lowest to highest deprivation. 

Jardine et al. 2021 Cohort study Logistic regression models estimated 

associations, adjusting for relevant factors. 

Sensitivity analysis done for stillbirth. 

Yes Risk of stillbirth increased with socioeconomic 

deprivation, from 0.29% in the least 

socioeconomically deprived group to 0.47% in 

the most deprived group. 

Heazell et al. 2021 Case-control study Data collected via questionnaire. 

Multivariable analysis adjusting for social 

and behavioural factors. 

Yes Women living in the most deprived quintile had 

an increased risk of stillbirth compared with 

the least deprived quintile (adjusted odds ratio 

[aOR] 3.16; 95% CI 1.47–6.77). 

Blanco et al. 2023 Retrospective 

cohort study 

Temporal trend analysis with log binomial 

regression models, and spatial analysis. 

Inconclusive Numbers of stillbirth were rare and so no 

correlation was found with neighborhood 

deprivation. 
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Arechvo et al. 2023 Prospective 

observational 

study 

Logistic regression analysis determined 

whether deprivation provided a significant 

independent contribution to stillbirth, after 

adjusting for maternal risk factors. 

Yes Unadjusted analysis shows a correlation 

between stillbirth and deprivation (OR 1.57). 

Notes: aAcronyms used; Adjusted odds ratio (aOR), Index of Multiple Deprivation (IMD), Late Fetal Death (LFD), Odds ratio (OR), Rate ratio (RR), Townsend 

deprivation score (TDS).
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Associations between deprivation and stillbirth risk 

A positive correlation between the increased risk of stillbirth for areas identified as more deprived 

was seen in 22 of the 29 studies (75.9%) (Table III). Three of these were conditional on other factors, 

for example, Dummer et al. (2000) identified higher stillbirth rates in less advantaged areas over 

both time periods studied for both areas – England and Cumbria, but in the later time period the 

inequality was no longer statistically significant for the Cumbria area. Also, for two studies 

(Hesselman et al. 2019; Arechvo et al. 2023) while deprived areas were associated with stillbirth, the 

risk did not remain after adjusting for maternal and social risk factors. Variation was noted 

throughout the studies in adjusting for other factors. 

The remaining seven studies either showed inconclusive or negative association between increased 

deprivation and stillbirth risk. For six of these seven studies, although differences may have been 

noted between the deprivation levels, the results were not deemed to be of statistical significance. 

One study by Bayerlein et al. (2020) showed decreased stillbirth rate with increasing deprivation, 

opposing the majority of the evidence. 

Table IV presents studies that reported odds ratios (OR) or rate ratios (RR) to outline the potential 

effect of deprivation on stillbirth. The range of deprivation is also included to provide context for the 

extent of the disparities between studies where unless otherwise stated, the effect represents the 

comparison of the most deprived versus the least deprived areas. A total of 18 studies were 

identified as having used similar methodologies and presentation of results, which is examined 

further in Table IV. This table was collated to provide a summary and clearer overview of the results 

in the included studies. However, these should be interpreted with caution as the studies have not 

been quality assessed. The remaining studies were excluded due to heterogeneity in the analysis 

methods or presentation of results.  
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Table IV: Study results on risk of stillbirth in relation to deprivation. 

Reference Year Range of deprivation Effect for positive association* 
   

Odd ratios (OR)/ Adjusted Odds Ratios (aOR) 
 

Joyce et al. 1999 Septiles OR 1.45 (95% CI 1.06 to 1.97) 

Craig et al. 2004 Deciles OR 1.48 (95% CI 1.29 to 1.71) 

Gray et al. 2009 Quintiles aOR 1.32 (95% CI 1.16 to 1.50) 

Francis et al. 2009 Quintiles OR 1.5 (CI 95% 1.4 to 1.7) 

Wood et al. 2012 Categories 1-7 aOR 1.34 (95% CI 1.17 to 1.54) 

Jardine et al. 2021 Quintiles aOR 3.16 (95% CI 1.47 to 6.77) 
   

 

Rate ratios (RR)/ Adjusted Rate Ratios (aRR) 
 

Dummer et al. 2000 Quintiles for 3 deprivation indices RR 1.36 (95% CI 1.28 to 1.45)a 

Timmermans et al. 2011 Deprived neighbourhood yes/no RR 1.94 (95% CI 1.02 to 3.69) 

Seaton et al. 2012 Deciles RR 2.1 (95% CI 2.0 to 2.2) 

de Graaf et al. 2013 Deprived neighbourhood yes/no RR 1.53 (95% CI 1.40 to 1.67) 

Smith et al. 2014 Deciles RR 2.41 (95% CI 2.25 to 2.58)b 

Field et al. 2016 Deciles RR 2.1 (95% CI 2.0 to 2.2) 

Loiacono 2018 Quintiles RR 1.4 (95% CI 1.31 to 1.52) 
    

Reference Year Range of deprivation Effect for negative/inconclusive association* 
    
OR/aOR 
 

Sloggett and Joshi 1998 9 categories aOR 1.00 (95% CI 0.93 to 1.08) 
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Hesselman et al. 2019 3 categories, non-exposed/ deprived/ 

severely deprived 

aOR 0.79 (95% CI 0.46 to 1.37)c 

Bayerlein et al. 2020 Quintiles aOR 0.86 (95% CI 0.74 to 1.01) 

Arechvo et al. 2023 Quintiles aOR 1.03 (95% CI 0.75 to 1.43)d 

   
 

RR/aRR 
 

Dummer et al. 2000 Quintiles for 3 deprivation indices RR 1.10 (95% CI 0.71 to 1.71)e 

Bailey et al. 2021 Quintiles aRR 37-38 weeks: 1.26 (0.94, 1.69) and 39-41 weeks: 

1.18 (0.93, 1.50)f 
   

aRR 37-38 weeks: 1.28 (0.14, 1.79) and 39-41 weeks: 

1.26 (0.92, 1.71)g 

Notes: 

a TDS for England/Wales  

b Applies to singletons (study presented results for singleton and multiple births)  

c Applies to severely deprived category. Crude rate showed positive association between deprivation and stillbirth, but risk did not remain after adjustment 

d Crude rate showed positive association between deprivation and stillbirth, but risk did not remain after adjustment 

e TDS for Cumbria  

f Wales, term infants only  

g Western Australia, term infants only 

*Note: These figures are derived from the studies where the results were presented in Odds Ratios (OR)/Rate Ratios (RR), so not all studies are represented. 
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For the purpose of this table, the most recent time period was selected. Adjusted rates were 

preferred in an attempt to obtain the most representative result by controlling for potential 

confounding variables.  

There were 13 studies that identified a positive association between higher levels of deprivation and 

stillbirth and a further 6 studies identified a negative or inconclusive association. One study is 

included across both sections as the different areas studied had varying results (Dummer et al. 

2000). Positive association demonstrated a range of odds ratios (OR)/ adjusted odds ratios (aOR) of 

1.32 to 3.16 and RR 1.36 to 2.41. Negative or inconclusive correlation demonstrated a range 0.79 to 

1.03 OR, and 1.10 to 1.26 RR/aRR. 

 

Figure 2: Forest plot demonstrating degree of effect of deprivation on stillbirth in the included 

studies.a 
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aNotes: These figures are derived from the studies where the results were presented in Odds Ratios 

(OR)/Rate Ratios (RR), so not all studies are represented. 

 

Discussion 

This scoping review provides a descriptive overview of the international literature on the 

relationship between area-level deprivation, based on composite measures, and stillbirth risk in 

upper-middle to high-income countries. The evidence suggests that an individual’s level of 

deprivation does affect their risk of having a stillbirth, with those living in more deprived areas 

having an increased risk of stillbirth. Almost 76% of the studies included in this review had findings 

that indicated a positive correlation. This finding highlights the critical role that socioeconomic 

factors play in perinatal health outcomes. 

Area-level deprivation as a social determinant of health 

Area-level deprivation is a multidimensional concept, encompassing a range of factors that extend 

beyond an individual's control (Townsend 1987; Nolan and Whelan 2007). This is linked closely with 

the World Health Organisation’s Social Determinants of Health (WHO SDH), described as “non-

medical factors that influence health outcomes”, including the conditions that people are born in 

and live in. SDH were found to be one of the most important influences on health, possibly even 

more so than lifestyle choices. This trend is suggested also in this scoping review as the risk of 

stillbirth remained higher for those living in more deprived areas even after adjusting for specific 

maternal factors (Gray et al. 2009; Wood et al. 2012; Heazell et al. 2021). The WHO SDH model 

outlines elements such as income, education, employment, housing and access to services as having 

an influence on health and equity. This is reflected in the area-level deprivation indices identified by 

this review, where such aspects were components of the indices. (Supplementary Table III/Figure 1). 

However, it is worth noting that two studies from within this scoping review did demonstrate a 

reduction in stillbirth risk after adjusting for individual maternal factors (Hesselman et al. 2019; 

Arechvo et al. 2023). Thus, further research could be useful in determining a clear measure of the 
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increase in the risk that maternal factors have on perinatal outcomes specifically, in the context of 

deprivation. 

It is interesting to note that the majority (19 of 29 included papers) were published after 2008, the 

year in which the WHO released the “Closing the Gap in a Generation” report (WHO 2008). This 

report has put further emphasis on the SDH and their impact on global health status and 

inequalities, highlighting that across all countries lower socioeconomic positions have a direct 

negative impact on health outcomes. The report put out a call for action, advocating for 

interventions that address health disparities. This has potentially increased awareness on the impact 

that SDH can have on health outcomes, reflected in the timeline of the publications within this 

review.  

The complexity of measuring deprivation 

The wide range of deprivation indices employed in the reviewed studies highlights the level of 

complexity involved in adequately measuring deprivation. As outlined in the findings, the various 

deprivation indices applied included numerous deprivation components that ranged from income, 

employment and education to housing, overcrowding, safety or even access to sanitation. This 

reflects the intricate nature of deprivation as a concept and the highly complex and multifaceted 

nature it holds. As highlighted by one included study by Joyce et al. (2000), one index may be more 

suitable and provide a more accurate measure of deprivation of one area than another, depending 

on the characteristics of the area being studied. This might explain the wide variety of deprivation 

indices used throughout the studies in this review, even from studies within the same country, e.g. 

the UK.  

There are some similarities or consistencies on the indices components which are generally accepted 

as important markers of deprivation, such as income, employment, education, among others 

(Zelenina et al. 2022). However, it is important to have variation specific to the country or 

community to ensure further appropriateness and tailoring of the deprivation measure to the 

culture and environment to where it applies. This was the case for the Chilean Multiple Deprivation 



 

29 
 

index (MDI) which considers the Mapuche population, an indigenous community of Chile (Blanco et 

al. 2023). Some indices were noted to have more basic measures surrounding access to facilities, 

such as the Social Deprivation Index (SDI) of Brazil (Bonfim et al. 2020), which includes factors such 

as having a main network water supply or a garbage removal service. This underscores the 

importance of context specific measures to accurately reflect the socioeconomic disparities. Further 

research could be useful in scrutinizing the components and validity of the available indices 

internationally, and the appropriateness of their use in measuring health outcomes. A universally 

accepted systematic approach to the development and validation of deprivation indices that could 

be used and applied internationally could be of benefit (Zelenina et al. 2022). 

The majority of indices included in this review were validated, confirming the accuracy and reliability 

of their use. This is evident in the indices such as the Index of Multiple Deprivation (used in UK, 

Welsh and German studies included), the Townsend and Carstairs indices. However not all indices 

appear to have gone through a validation process and were possibly developed for the purpose of 

that particular study. This is the case for the “Socioeconomic Status Indicator (SESI) Argentina” 

(Loiacono 2018) and the “Townsend-Carstairs like” index (Sloggett and Joshi 1998). Although these 

models reflect many of the measures used in validated indices, utilising census-based information 

from the country of study, it could be argued that the lack of rigorous validation may lead to a less 

reliable measure of the outcomes on deprivation. Validating a deprivation index involves verifying 

whether it adequately reflects the reality of what is being measured (Pampalon et al. 2014). Hence, 

it is essential that area-level deprivation indices are adequately validated to ensure their accuracy in 

capturing the multifaceted aspects of deprivation within different communities.  

It is also important to consider that one limitation to the use of composite deprivation indices, is the 

difficulty in identifying which specific factors have the greatest influence within the index. These 

indices combine multiple factors into a single value. While this allows for a comprehensive view, it 

might obscure the relative contribution of each individual factor, making it challenging to pinpoint 
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which component has the most significant impact on health outcomes (Seth and McGillivray, 2018). 

Further research is required to better understand the relative contribution of each factor. 

Despite the large body of evidence available on the association of ethnicity and deprivation (Li et al. 

2018; Darlington et al. 2015; Janevic et al. 2010), ethnicity was not seen to be a consistent measure 

included in the indices, as highlighted in the findings, with only a limited number of studies 

examining the effect of ethnicity. Those that did, grouped ethnicity with a range of other maternal 

factors including smoking and BMI, among others (Timmermans et al. 2011; Hesselman et al. 2019; 

Jardine et al. 2021; Heazell et al 2021) with only one study by de Graaf (2013) examining ethnicity 

specifically. Each of these studies demonstrated that risk of stillbirth was reduced when adjusted for 

factors including ethnicity. Further evidence demonstrates ethnicity as an important factor in risk of 

perinatal mortality, highlighting its relevance for the adequate measure of deprivation and its impact 

on health outcomes (Opondo et al. 2019; Draper et al. 2021; Matthews et al. 2022). Future studies 

examining deprivation and the association with health should also explore the effect of ethnicity to 

gain a more comprehensive understanding of this intricate relationship. 

Stillbirth Definitions 

While it is suggested in the included studies that a higher level of deprivation is associated with an 

increased risk of stillbirth, there is variation in how stillbirth is defined throughout the studies. 

Stillbirth is generally described as fetal death from a specific gestation (20/22/24/28 weeks 

gestation), with some definitions including birthweight and/or height. The lack of consensus in 

defining stillbirth is clear in the literature and a strong body of evidence recommends an 

international review of perinatal mortality definitions (Joseph et al. 2017; Kelly et al 2021). The lack 

of a standard stillbirth definition affects the ability to effectively analyse the available literature on 

this topic, hampers the standardised reporting and comparison of stillbirth and neonatal death rates 

and, ultimately, impacts clinical care (Kelly et al. 2021). National policies on bereavement supports 

and entitlements are generally founded on these specific definitions, therefore impacting access to 

maternity leave benefits, parental leave and assistance towards funeral arrangements (Smith et al. 
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2020). Consequently, families face significant disparities in recognition and entitlements based on 

the classification of their loss, sometimes leading to a lack of formal recognition of their baby at the 

state level (Kelly et al. 2021). This profoundly impacts overall wellbeing, the grieving process and 

possible future pregnancies (Heazell et al. 2016). 

Inequalities in Stillbirth Rates 

The literature compiled in this review provides a starting point for healthcare practitioners, 

researchers, and policymakers seeking to develop evidence-based strategies to address inequalities 

in stillbirth rates. It highlights the need for area-specific interventions that would support and 

encourage access to care and resources in more deprived areas through tailored initiatives, such as 

those suggested in the Marmot review (Marmot 2010) which advised the channelling of public 

expenditure on policies aimed at reducing health inequalities through acting on SDH. It is evident 

from the literature that interventions must target the wider population of an area to make the 

required improvements (Jardine et al. 2021). Addressing these disparities requires an intersectional 

approach involving collaboration between maternity services, public health professionals, and 

policymakers (Bonfim et al. 2020; Jardine et al. 2021). Supporting universal access to maternity care 

is also known to be essential to address disparities in stillbirth risk influenced by level of deprivation 

(Flenady et al. 2011; Gonthier et al. 2017). Prioritising these care initiatives has the potential to 

reduce stillbirth rates and ensure the well-being of families and their infants.  

While deprivation is shown to increase the risk of experiencing stillbirth, this is a complicated and 

complex relationship with many factors involved and warrants further investigation.  

Strengths and Limitations 

The scoping review has a strength in its innovation, being one of the few comprehensive reviews 

analysing the literature on the association between deprivation indices and stillbirth, addressing a 

timely and relevant topic within the field. 

The rigorous methodology provided by the JBI guide for scoping reviews (Peters et al. 2020) was 

adhered to, allowing for reliability and transparency. The screening process considered many studies 
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from a wide range of scientific journals and an inclusive variety of search terms, ensuring a 

comprehensive search of the available published literature on the topic.  

However, it was challenging to describe the extent of the effect that deprivation has on stillbirth risk 

due to the inconsistency in analysis and reporting techniques used within the studies. While a range 

of effect was noted in the findings of this review, between 0.79 to 3.16, this was based on 

publications with different study designs and deprivation indices, with varying levels of categories 

(e.g. quintiles vs. deciles). The use of crude and adjusted rates also varied across the studies. As a 

scoping review, the aim of this paper is to provide a broad overview of the literature (Pollock et al. 

2021). While this allowed for a comprehensive exploration of the topic, the depth of the analysis was 

somewhat limited. A systematic review of the topic, including quality assessment and meta-analysis, 

could not be completed on this topic which may have provided a more robust and precise estimation 

of the degree of effect observed (Higgins et al. 2023).  

It is interesting to note the large proportion of studies that were UK-based, 20 of the 29 studies, 

therefore leading much of the research in this area in relation to deprivation and stillbirth risk. TThe 

international applicability of the results may be limited due to the predominance of studies from a 

single country. However, such approach could be an example to be followed in other countries, to 

expand the body of knowledge in this area, and possibly incorporate into health service analyses and 

reports. 

The scope of this review did not include grey literature searching. While peer-reviewed literature 

ensures a high standard of evidence, grey literature may have provided further insight on this issue 

(Pollock et al. 2021). 

As noted during the screening process of this review, there is a volume of evidence on other aspects 

of perinatal and infant mortality on deprivation that, despite of relevance, was beyond the scope of 

this review and hence, further research in this area would be pertinent. 

Implications for practice 
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While further in-depth research is needed, this review provides a valuable starting point by mapping 

the current literature on the relationship between deprivation and stillbirth. As Weightman et al. 

(2012) notes, findings like those presented in the included studies can inform policymakers, research 

funders, and healthcare providers involved in perinatal care. However, the lack of evidence on 

effective interventions to mitigate the negative impact of deprivation on perinatal outcomes 

remains a key challenge.  

Some promising approaches have begun to emerge from the literature, such as those identified by 

Khan et al. (2023) who highlighted possible effective intervention options. These included midwifery 

models of care, interdisciplinary care and community-centred services (Khan et al. 2023). Similarly, 

Arblaster et al. (1996), express the importance of a systematic and multidisciplinary approach to the 

reduction of health inequality. This sentiment is echoed also by Jardine et al. (2021), who emphasise 

the importance of multi-agency collaboration to reduce inequalities in pregnancy outcomes by 

addressing the broader social determinants of health, including that of area deprivation. However, 

Arblaster et al. (1996) also state that interventions must address the needs of target population. 

Implementing these models for intervention requires careful adaptation to the specific needs and 

context of each community to ensure relevance and effectiveness. Arblaster et al. (1996) 

recommend the involvement of peers in the delivery of such intervention. Facilitating access to care 

and encouragement of the use of services has also been identified in the literature as areas for 

targeted intervention (Arblaster et al. 1996, Escañuela Sánchez et al. 2022). Gennaro et al. (2016) 

and Vos et al. (2014) promote the application of individualised maternity care, including tailored 

antenatal risk assessments paired with specific preconception care, also demonstrating the need for 

collaboration with local public health initiatives. This community-responsive approach should be 

considered in addressing any potential disparities in perinatal outcomes associated with deprivation. 
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Conclusion  

The findings of this scoping review suggest that area-level deprivation might influence stillbirth rates 

in upper-middle to high-income countries. The evidence points to a positive correlation between 

higher levels of deprivation and an increased risk of stillbirth. These findings highlight the 

importance of understanding and addressing the multifaceted nature of deprivation and its role as a 

social determinant of perinatal health.  

Countries and regions should consider assessing deprivation when evaluating their stillbirth rates as 

this could offer valuable information for tailored care programme development to impact deprived 

areas. The development and implementation of focused initiatives aimed at reducing stillbirth 

among those at higher deprivation related risk would be beneficial. Using the evidence to guide and 

inform local policy and resource management will aid in tackling the inequalities in healthcare 

provision, thus encouraging equal maternity care. These initiatives have the potential to enhance 

healthcare services, clinical practice, and ultimately improve maternal and perinatal outcomes.   
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Supplementary Table II: Full electronic search strategy terms for database Pubmed 

Database: Pubmed 
Date: 07/05/2023 

 Search Terms  Results 
Concept 1 Problem 

 TI/AB Depriv*  
 TI/AB Poverty  
 TI/AB Inequal*  

1  Search with OR 177,205 
Concept 2 Setting 

 TI/AB Area-level  
 TI/AB Area  
 TI/AB Neighbourhood*  
 TI/AB Index*  
 TI/AB Geograph*  
 TI/AB Measure  
 TI/AB Location  
 TI/AB Score*  
 TI/AB Calculation  
 TI/AB Formula*  
 TI/AB Social  
 TI/AB Sociodemographic*  
 TI/AB Socioeconomic*  

2 Search with OR 5,083,059 
Concept 3 Population 

 TI/AB Fetal  
 TI/AB Perinatal  
 TI/AB Pregnanc*  
 TI/AB Intrauterine  
 TI/AB Neonat*  
 TI/AB Intrapartum  
 TI/AB Infant  

3 Search with OR 1,170,367 
Concept 4 Impact and Outcome 

 MESH Stillbirth  
 MESH Fetal death  
 MESH Perinatal mortality  
 MESH Miscarriage  
 TI/AB Loss  
 TI/AB Death  
 TI/AB Demise  
 TI/AB Mortalit*  

4 Search with OR 2,731,496 
   

5 1 AND 2 AND 3 AND 4 1,902 
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Supplementary Table III: Deprivation indices included in this review 

Deprivation index Specific measures used 

Index of Multiple 
Deprivation (IMD) 

Income, employment, education, health, crime, barriers to housing and 
services and living environment. 

Welsh Index of 
Multiple 
Deprivation (WIMD) 

Income, employment, health, education, access to services, housing, 
community safety, physical environment. 

Bavarian Index of 
Multiple 
Deprivation (BIMD) 

Income, employment, education, municipal/district revenue, social 
capital, environment, security. 

Multiple 
Deprivation Index 
(MDI) Chile 

Crime, education, surrounding green areas, housing, demographics, and 
Mapuche population. 

New Zealand 
Deprivation Index 
(NZDep) 

In single parent families and aged under 60, on means tested benefit and 
aged 18-59, below threshold for equivalised household income, without 
access to a car and aged 18 or over, without qualifications and aged 18-
59, unemployed and aged 18-59, separated or divorced and aged 18-59, 
not in owned home, below threshold for equivalised occupancy, 
separated or divorced and aged 60 or over. 

Dutch index of 
deprivation 

Housing, employment, education, integration and safety. 

Social deprivation 
index (SDI) Brazil 

Proportion of permanent private homes that are: a) without water supply 
connected to the main network, b) with no garbage removal service, c) 
without a bathroom for the exclusive use of people living there, d) 
without sewage collection through the main general network for either 
sewage or pluvial discharge, e) with no nominal monthly income, and f) in 
which the person responsible for the home was illiterate. 

Social Deficiency 
Index (ICS) Brazil 

Proportion of women heads of household, without complete elementary 
school, and with children under 15 years of age; dependency ratio; 
distortion rate of secondary education due to total administrative 
dependency (state, municipal, federal or private); proportion of the 
population with bathroom and running water; proportion of unemployed 
persons aged 18 years old or older; and proportion of the extremely poor 
and mean household income of those vulnerable to poverty. 

Socioeconomic 
status indicator 
(SESI) Argentina 

Percentage of the population who lived in an urban area, had no access to 
running water or sewer system, had gas connection, met any indicator of 
unmet basic needs (UBNs), completed only primary education, owned a 
house, and were employed. 

Townsend 
deprivation score 
(TDS) 

Unemployment, non-car ownership, non-home ownership, and household 
overcrowding. 

Jarman score Percentage of: elderly living alone, children under 5, unskilled workers, 
overcrowded households, changed address in last year, ethnic minorities, 
unemployed, households containing lone parents. 
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Carstairs 
socioeconomic 
deprivation score 

Car ownership, male unemployment, overcrowding and low social class.  

Carstairs-Morris 
scores 

An extension of the Carstairs score, additional variable of low educational 
attainment and material deprivation. 

'Townsend/Carstairs 
like' index 

The proportion of the labour force unemployed; proportion of households 
with no car access; proportion of households not owner occupied, and the 
proportion of employed men and women in Social Class 4 or 5. 

Index of Relative 
Socio-Economic 
Disadvantage for 
Western Australia 

Income between $1 and $25,999 per year, families with children under 15 
years of age who live with jobless parents, occupied private dwellings 
with no internet connection, people aged 15 years and over whose 
highest level of education is Year 11 or lower, people (in the labour force) 
who are unemployed, employed people classified as Labourers, occupied 
private dwellings paying rent less than $215 per week (excluding $0 per 
week), one parent families with dependent offspring only, people under 
the age of 70 who have a long-term health condition or disability and 
need assistance with core activities,  people aged 15 years and over who 
are separated or divorced, employed people classified as Machinery 
Operators and Drivers, employed people classified as low skill Community 
and Personal Service workers, occupied private dwellings with no cars, 
occupied private dwellings requiring one or more extra bedrooms, people 
aged 15 years and over who have no educational attainment, and people 
who do not speak English well. 

Deprived 
neighborhoods 
determined by 
Dutch government 

40 deprived neighbourhoods identified based on: Physical deprivation, 
propensity to move, level of education, average disposable income per 
household, employment rates, physical nuisance based on 4 indicators, 
social nuisance based on 5 indicators, dwelling dissatisfaction, 
environment dissatisfactions, rates of notified crime and rates of 
insecurity. 

Department of 
Environment Index 
(DoE) UK 

Social, economic, housing. 

National Operations 
Department report 
Sweden 

Characterized by low socioeconomic resources with high rates of 
unemployment, foreign‐born individuals, overcrowding, a high grade of 
segregation, criminality and norm‐breaking behaviours. 
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Supplementary Figure 1: Bar chart of most common measures included in indices 
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