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Introduction

With the ageing of the population, analysis of health 
inequalities among older people has become a priority in public 
health (1). Although research on this topic is increasing, it 
does remain sparse. Two major explanations could support this 
paucity of research of health inequalities in older people: past 
assumptions of homogeneity of older people and difficulties in 
measuring social deprivation or socio-economic position (SEP) 
in this population (2). Therefore the relationship between health 
inequalities and social deprivation remains confused in older 
people. Some studies have suggested that there is only a weak 
relationship between social deprivation and ill health in older 
adults (3) or that there is a lower mortality differential between 
older people living in affluent and deprived areas(4).

Over the past 2 decades there has been a stereotypical view 
of older people as a homogeneous social group - an acceptance 
of the view that old age is a time of universal and inevitable 
biological decline resulting in universal ill health and therefore 
SEP not being an important variable of differentiation amongst 
older people (5). However, as in the working age population, 
recent studies suggest health inequalities in older people even 
in later life (6-8)

The second explanation concerns the measurement of 
SEP in older people. Measuring SEP or social deprivation in 
older adults is an important challenge. O’Reilly highlights the 
difficulties in using established SEP measures in older people 
and concludes that many of the commonly used indicators to 
measure social deprivation are inherently biased against older 
people (9). Hyde and Jones showed the importance of using a 
composite indicator (10).   

In the French preventive Health Examination Centres (HEC) 
in addition to the administrative legal definition of social 
deprivation (11), social and material deprivation is measured 
using the EPICES score (EPICES; Evaluation of Deprivation 
and Inequalities in Health Examination Centres). The EPICES 
score was developed in 2002 and was based on an initial 
questionnaire of 42 items selected by a panel of French experts 
from the National Health Insurance relative to dimensions 
of deprivation as defined by Wrezinski and Townsend (12, 
13). A factorial correspondence analysis identified 11 salient 
items of which calculation of the EPICES score. The score 
is computed by adding each question coefficient to intercept 
whenever the answer is «yes». This tool takes into account 
multiple dimensions of socioeconomic conditions, including 
psychological aspects and social support (14, 15). In a previous 
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study, our team has shown the relevance of categorization of 
the EPICES score (15).

The EPICES score was validated in people aged 18 to 
59 years old (15). Although the usefulness of this tool was 
previously shown in various populations (16-20), it has been 
scarcely used in older people.

The aim of this study was to assess the relationships between 
health indicators and the EPICES score in older people using 
data from the French ESPS survey (Enquête Santé Protection 
Sociale) conducted in 2008.

Materials and Methods

Population 
Our study was performed using data from the 2008 ESPS 

Survey (Health, HealthCare and Insurance Survey (ESPS)
(21). In France, the ESPS survey collects detailed self-
reported information on morbidity every two years. This 
survey is a representative sample of National Health Insurance 
Beneficiaries. Of the 4235 survey respondents aged 60 and over 
in 2008, 2754 completed the 11 items of the EPICES score and 
were included in the study. The completion ratio was 65%. 

The study was conducted in accordance with the ethical 
standards set forth in the Helsinki Declaration (1983). A 
written informed consent for participation was obtained for 
participants. 

Outcomes 
- Deprivation was assessed using the EPICES score. This 

score is calculated according to an algorithm based on the 
response to 11 questions (Appendix 1), and varies from 0 (the 
least deprived) to 100 (the most deprived) (22). Although the 
EPICES score has a continuous distribution (as an increase 
in the score shows an increase in social deprivation and its 
consequences), a deprivation state is usually defined as a score 
of ≥30.17. However the EPICES score can also be used as a 
continuous variable divided into 5 equally sized groups. 

- The occupation was subdivided into 7 classes: farmers, 
artisans/traders, executives, middle management, employees, 
workers and others grouping/including people with no 
professional activity. Retirees are classified according to their 
former category.

- The poverty line is the minimum level of income deemed 
adequate in a particular country. In France, the poverty line was 
949 euros in 2008. Households with income per consumption 
unit below the poverty line were defined as «poor households».

Health indicators
Health indicators were assessed using a self-report 

questionnaire. Participants with chronic disease were those 
reporting at least one chronic disease during the interview. The 
BMI (body mass index) was used to assess obesity (BMI ≥30 
kg/m2). Disability was assessed by limitation of usual activities 
for at least six months due to a health problem. Difficulties in 

walking 500m without help or an assistive device, difficulties 
in going up or down stairs without help or an assistive device, 
and difficulties in washing themselves were used to assess 
physical performance. The inability to remember what time of 
the day it was, was used to assess cognitive decline. Health-care 
use and participation in prevention programs were assessed 
using data from:  number of missing teeth not replaced, 
healthcare renunciation, participation in colorectal cancer 
screening (hemoccult test [60-75 years]), and participation in 
breast cancer screening (mammography [60-75 years]). The 
other predictors examined were age, sex, current tobacco use, 
self-perceived health status, missing teeth not replaced, and 
healthcare renunciation (23). 

Statistical analyses
All analyses were performed using the SPSS v18 software 

for Windows (SPSS Inc., Chicago, IL). Descriptive analyses 
were used to describe the sample studied. The population was 
divided into quintiles according to the EPICES score. Quintile 
1 involved subjects with the lowest scores (equivalent to no 
precariousness or social deprivation) and quintile 5, subjects 
with the highest score (maximum precariousness). Quintile 
1 was the reference category. Bivariate and multivariate 
analyses were performed. Multiple logistic regression 
adjusted to sex and age was used to analyse the relationship 
between the quintiles of the EPICES score, health status and 
sociodemographic variables. Adjusted relative risks (RRs) and 
their 95% confidence intervals (CIs) were calculated. 

Results

The study population included 2,754 subjects aged 60 and 
over who filled in all 11 questions of the EPICES score in the 
2008 ESPS Survey. The mean EPICES score was 22.0 ±17.8 
[0 – 90.5]. The mean age of the study sample was 70.5± 8.2 
years [min: 60; max 100]. 52.8% of participants were women. 
25.8% lived in poor households. According to the EPICES 
score, 35.1% of participants were deprived. 25.8% lived in poor 
households. 46.5% of participants reported at least one chronic 
disease. The characteristics of the study sample are presented in 
table 1. The risk of belonging to the blue-collar social category 
or a poor household category increases with the «EPICES 
score» quintiles. Thus, an elderly person with an EPICES 
score greater than 48.52 (Quintile 5) is 3.4 times more likely to 
belong to the blue collar category and 6.4 times more likely to 
belong to a poor household (Table 2). 

The increase of the EPICES score is linked to a worsening 
of all the health indicators assessed in our study: physical 
disability, cognitive decline, lifestyle and health care 
accessibility (Table 2). These relationships increase steadily 
with the level of social deprivation. The most significant 
relationships are observed for physical disability indicators 
in particular. For example, the risk of having difficulties in 
walking 500m without the help of someone or an assistive 
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device is multiplied by 13 (RR=13.5 [95%CI 7.9-20.8]) in the 
older people of quintile 5 (maximum precariousness). After 
adjustments of the poverty status or the socio-professional 
category, trends did not change and all relationships remained 
statistically significant (data not shown). 

Discussion

The present study demonstrated that the deprivation state 
assessed by the EPICES score is significantly related to health 
indicators and standard indicators of social deprivation such as 
occupation and poverty. The EPICES score includes 11 items 
assessing various dimensions of deprivation in one multi-
composite scale. This is especially true for the items focusing 
on social support, which is very important for the assessment 
of needs in frail older people. Price (24) suggests the need 
for a multi-component tool to measure social inequality 
or deprivation in older people. Our results suggest that the 
EPICES score would be a suitable screening tool for this 
population.  

This study also demonstrated for the first time strong 
links between deprivation and physical disability in older 
people (difficulties in walking 500 meters without an assistive 
device, difficulties in going up or down stairs without help 
or assistance, and difficulties in washing themselves). These 
relationships are proportional (“score-dependent”), showing 
the suitability of using the quantitative version of the EPICES 
score in older people. Our results also showed that the EPICES 
score was related to several economic indicators (occupation, 
poverty), lifestyle (tobacco consumption, health-care use), 
dental status and obesity. These results are in accordance with 
our previous study (15) and suggest the usefulness of this tool 
in older people living in the community. 

The ESPS is the sole representative sample of French 
National Health Insurance beneficiaries which covers 85% 
of the French population. However, these findings should 
be interpreted with caution. We performed a cross-sectional 
study. Thus the relationships observed in this study cannot lead 
to the conclusion that there is a casual link between various 
variables. Another limitation could be a non-response bias. The 
completion ratio was 65%. There was no difference between 
respondents and non-respondents in terms of sex and age. 
However there was a difference in income (poverty) between 
the groups. The non-respondents mostly came from poor 
households (33.9% vs. 25.8%; p<0.001). 

Few deprivation screening tools were described in the 
literature (the NZiDep)(25), the FWID (26) and the DIPCare-Q 
(27). These screening tools were scarcely used in older 
people and some of them were poorly adapted to the French 
setting. When performing an assessment of needs in retired 
people, income as well as social support (by a social worker 
or/and family support) should be taken into account. The 
best advantage of the «EPICES score» is that, while this 
index includes various items to assess social support, the tool 
is easy to use and not time-consuming (22). Furthermore, 
we have previously shown that the associations between the 
EPICES score and the health variables were stronger than 
those observed with the French administrative definition of 
precariousness (28).
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Table 1
Characteristics of the study sample

N %

Sex (women) 1455 52.8

Age classes (years)   

   60-74 1908 69.3

   75-84 674 24.5

   ≥ 85 172 6.2

Occupations 

   Farmers 250 9.1

   Artisans/ Traders 247 9.0

   Executive 388 14.1

   Intermediate 490 17.8

   White-collar 630 22.9

   Blue-collar 685 24.9

   Others 57 2.1

Poor households* 608 25.8

EPICES score (mean ± standard deviation, range) 22.0 ± 17.8 (0 – 90.5)

   Quintile 1 [0-7.10] 459 16.7

   Quintile 2 [7.11-16.56] 597 21.7

   Quintile 3 [16.57-30.17] 733 26.6

   Quintile 4 [30.18-48.52] 713 25.9

   Quintile 5 [48.53-100] 252 9.2

Smokers 228 8.2

Obesity (BMI ≥30 kg/m2) 481 17.5

Chronic disease(s) 1281 46.5

Poor health status† 1321 48.0

Healthcare renunciation over the past 12 months# 329 11,9

At least 5 missing teeth not replaced 804 29.2

Difficulties in washing themselves 249 9.0

Difficulties in walking 500m without someone’s 
help or an assistive device

494 17.9

No Hemoccult test [60-75 years] 1058 54.1

No mammography [60-75 years] 59 5.9

Cognitive decline§ 311 11.3

* Poverty line was 949 euros in 2008 in France; † Poor health status: a value of ≤ 7 
represented a poor health status in a visual analogue scale [0-10]; # An indicator of 
equality in health care access; § Cognitive decline: Not remembering what time of the 
day it is 
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Table 2
Prevalence and RR [95%CI] between socioeconomic status, health indicators and the «EPICES score» 

Socioeconomic status and health 
indicators 

EPICES score
Q1 [0-7.10] Q2 [7.11-16.56] Q3 [16.57-30.17] Q4 [30.18-48.52] Q5 [48.53-100]

Blue-collar (Occupations)
Prevalence (%) 10.9 17.4 23.9 35.9 40.6
RR 1.0 [ref] 1.9 [1.5-2.3] 2.5 [2.1-2.8] 3.2 [2.9-3.4] 3.4 [3.1-3.6]

Poor households*
Prevalence (%) 7.1 12.4 26.6 39.9 50.7
RR 1.0 [ref]† 1.6 [1.0-2.4] 3.1 [2.2-4.3] 4.8 [3.6-6.2] 6.4 [4.8-8.1]

Poor health status‡
Prevalence (%) 25.5 35.1 52.9 61.8 72.5
RR 1.0 [ref] 1.3 [1.1-1.6] 1.8 [1.6-2.1] 2.2 [1.9-2.4] 2.7 [2.4-3.0]

Chronic disease
Prevalence (%) 40.7 43.1 53.0 55.7 62.7
RR 1.0 [ref] 1.0 [0.9-1.2] 1.2 [1.0-1.3] 1.3 [1.1-1.4] 1.4 [1.2-1.6]

At least 5 missing teeth not replaced
Prevalence (%) 16.0 21.7 34.7 41.7 50.4
RR 1.0 [ref] 1.3 [1.0-1.6] 1.9 [1.5-2.3] 2.2 [1.8-2.7] 2.9 [2.3-3.5]

Limitation of usual activities for at least six months due to a health problem
Prevalence (%) 17.4 27.7 39.7 48.1 59.8
RR 1.0 [ref] 1.5 [1.2-1.9] 1.9 [1.6-2.3] 2.4 [2.0-2.8] 3.2 [2.6-3.7]

Difficulties in walking 500m without someone’s help or an assistive device
Prevalence (%) 2.2 6.1 21.1 28.2 38.9
RR 1.0 [ref] 2.2 [1.1-4.4] 6,0 [3.3-10.3] 8.0 [4.5-13.3] 13,5 [7.9-20.8]

Difficulties in going up or down stairs without someone’s help or an assistive device
Prevalence (%) 4.9 7.9 25.7 32.1 50.2
RR 1.0 [ref] 1.3 [0.8-2.2] 3.6 [2.4-5.2] 4.5 [3.0-6.3] 8.7 [6.2-11.3]

Difficulties in washing themselves
Prevalence (%) 2.2 4.0 8.6 15.4 22.6
RR 1.0 [ref] 1.6 [0.7-3.2] 2.4 [1.2-4.5] 4.3 [2.3-7.8] 7.0 [3.7-12.3]

Not remembering what time of the day it is
Prevalence (%) 4.2 6.2 11.1 16.1 25.1
RR 1.0 [ref] 1.4 [0.8-2.4] 2.2 [1.4-3.5] 3.2 [2.0-4.9] 5.3 [3.4-7.9]

Obesity
Prevalence (%) 12.8 15.8 18.5 21.4 23.9
RR 1.0 [ref] 1.2 [0.9-1.7] 1.5 [1.2-2.0] 1.8 [1.3-2.3] 2 .0 [1.4-2.6]

Tobacco users
Prevalence (%) 5.4 7.4 10.3 9.0 13.7
RR 1.0 [ref] 1.6 [1.0-2.6] 2.5 [1.6-3.8] 2.4 [1.5-3.6] 3.6 [2.2-5.5]

Healthcare renunciation over the past 12 months
Prevalence (%) 5.5 8.7 9.3 15.7 32.4
RR 1.0 [ref] 1.6 [1,0-2.6] 2.0 [1.3-3.0] 3.4 [2.3-4.8] 6.5 [4.6-8.7]

No Hemoccult test (60-75 years)
Prevalence (%) 52.8 54.0 58.4 61.4 63.8
RR 1.0 [ref] 1.0 [0.9-1.1] 1.1 [1.0-1.2] 1.2 [1.0-1.3] 1.2 [1.0-1.4]

No mammography (60-75 years)#
Prevalence (%) 1.5 7.4 11.0 12.4
RR 1.0 [ref] 3.9 [1.7-8.5] 5.4 [2.5-11.0] 7.1 [3.0-15.2]

RR [95%CI], adjusted to age and sex; Q1: first quintile, minimal precariousness, Q5: fifth quintile, maximal precariousness; * Poverty line was 949 euros in 2008 in France; ǂ Reference 
class: Executives; ‡ Poor health status (a value of ≤ 7 represented a poor health status in a visual analogue scale [0-10]); # For the mammography screening analyses, two EPICES score 
classes (Q1 and Q2) were merged (sample size)
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Conclusion

The EPICES score is linked to health indicators and can 
identify social deprivation in older people. This screening 
tool can be a useful instrument to measure deprivation in 
older people living in the community. Due to the fact that the 
relationships observed in this study are score-dependent, the 
quantitative form may be more useful in older people. Thus, 
gradients in health inequalities can be investigated.  
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Questions Score

Yes No

1. Do you sometimes meet with a social worker (welfare worker, educator)? 10.06 0

2.  Do you have complementary health insurance (mutual insurance)? -11.83 0

3.  Do you live as a couple? -8.28 0

4.  Are you a homeowner or will you be one in the near future? -8.28 0

5.  Are there periods in the month when you have real financial difficulties in facing you needs (food, rent, electricity)? 14.80 0

6.  Have you participated in any sports activities in the last 12 months? -6.51 0

7. Have you gone to any shows (cinema, theatre) in the last 12 months? -7.10 0

8. Have you gone on holiday during the past 12 months? -7.10 0

9. Have you seen any family members in the past six months (other than your parents or children)? -9.47 0

10. Did you have difficulties (financial, family or health), is there anyone around you who could take you in for a few days? -9.47 0

11. Did you have difficulties (financial, family or health), is there anyone around you who could help you financially (material aid such as lending 
you money)?

-7.10 0

Intercept 75.14 0

Appendix 1 
EPICES score (Evaluation de la Précarité et des Inégalités de santé dans les Centres d’Examens de Santé - Evaluation of 

Deprivation and Inequalities in Health Examination Centres)


