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What is already known about the topic?

•• Research on socioeconomic inequality towards the end of life has tended to focus on inequality in access to care.
•• A small number of studies, only on patients with advanced cancer, suggest that people with lower socioeconomic posi-

tion may experience worse pain, anxiety, depression, overall symptom burden, and have poorer emotional well-being 
and quality of life.
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Abstract
Background: Understanding how socioeconomic position influences the symptoms and concerns of patients approaching the end of life 
is important for planning more equitable care. Data on this relationship is lacking, particularly for patients with non-cancer conditions.
Aim: To analyse the association between socioeconomic position and the symptoms and concerns of older adult patients seen by 
specialist palliative care.
Design: Secondary analysis of cross-sectional, routinely collected electronic patient data. We used multivariable linear regression 
with robust standard errors, to predict scores on the three subscales of the Integrated Palliative care Outcome Scale (IPOS; physical 
symptoms, emotional symptoms and communication and practical concerns) based on patient level of deprivation, measured using 
Index of Multiple Deprivation.
Setting/participants: Consecutive inpatients aged 60 years and over, seen by specialist palliative care at two large teaching hospitals 
in London between 1st January 2016 and 31st December 2019.
Results: Seven thousand eight hundred and sixty patients were included, 38.3% had cancer. After adjusting for demographic and 
clinical characteristics, patients living in the most deprived areas had higher (worse) predicted mean scores on the communication and 
practical subscale than patients living in the least deprived areas, 5.38 (95% CI: 5.10, 5.65) compared to 4.82 (4.62, 5.02) respectively. 
This effect of deprivation diminished with increasing age. Deprivation was not associated with scores on the physical or emotional 
symptoms subscales.
Conclusions: Targetting resources to address practical and communication concerns could be a strategy to reduce inequalities. Further 
research in different hospitals and across different settings using patient centred outcome measures is needed to examine inequalities.
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What this paper adds?

•• This evaluation of routinely collected data on all inpatients seen by specialist palliative care at two large London hospi-
tals between 2016 and 2019, finds that patients who lived in more deprived areas had worse communication and practi-
cal concerns at initial assessment.

•• The difference in communication and practical concerns according to level of deprivation held after adjusting for multi-
ple clinical and demographic characteristics.

•• The effect of deprivation on communication and practical concerns diminished with increasing age and was not statisti-
cally significant for patients aged >83 years.

•• Patient level of deprivation was not associated with physical or emotional symptoms.

Implications for practice theory or policy

•• This study provides novel and practical insights into the relationship between area-based deprivation and the symptoms 
and other concerns of hospital inpatients seen by palliative care.

•• The findings indicate that targetting resources to address practical and communication concerns could be a strategy to 
reduce inequalities for people approaching the end of life.

Background
In high income countries, end-of-life hospital admissions, 
death in hospital (compared to home or hospice) and a 
lack of access to specialist palliative care are consistently 
more common for people with lower socioeconomic posi-
tion. Research on socioeconomic inequality towards the 
end of life has tended to focus on inequality in access to 
care.1,2 There is a lack of data on how socioeconomic posi-
tion influences the symptoms and concerns of people 
towards the end of life.3

Patient-centred outcome measures are validated ques-
tionnaires that measure the health status, symptoms and 
well-being of patients.4 These measures are increasingly 
used in palliative and end-of-life care for research, quality 
improvement and in routine care.5,6 Understanding how 
social factors such as age, deprivation and ethnicity are 
associated with the symptoms and concerns of patients 
with advanced illness is important for planning the deliv-
ery of more equitable care. This challenge is particularly 
important in the context of an ageing population7 and 
increasing social inequality.8,9

Existing evidence, based on a small number of studies 
and only on patients with advanced cancer, suggests that 
people with lower socioeconomic position may experi-
ence worse pain, anxiety, depression and overall symp-
tom burden,10–12 and have poorer emotional well-being 
and quality of life.13 More studies including patients with 
non-cancer conditions are needed to strengthen the evi-
dence on socioeconomic inequality in the symptom bur-
den of dying patients.

This study aims to analyse the association between 
socioeconomic position and the symptoms and other con-
cerns of older adult patients seen by specialist palliative 
care at two large London-based teaching hospitals 
between 2016 and 2019. Based on existing evidence,10–13 

we hypothesised that the symptoms and concerns of 
patients would be worse for patients living in more 
deprived areas.

Methods

Study design, data source, setting and 
participants
Secondary analysis of cross-sectional, electronic patient 
data, including all older adult (aged 60 or older) inpatients 
seen by specialist palliative care (first episode of care only) 
at two large teaching hospitals in London between 1st 
January 2016 and 31st December 2019. We focussed on 
older adults because their symptoms and concerns are 
likely to be different to those of younger adults.14–16 At the 
time of data collection, the multi-professional specialist 
palliative care team provided an advisory service to both 
hospitals, comprised of a visiting service 09:00–17:00   
Monday to Friday, with 24/7 consultant-led telephone sup-
port, and a limited weekend and public holiday visiting ser-
vice.17 Both hospitals have emergency departments, acute 
medical beds and intensive care units. Hospital 1 is situ-
ated on the outskirts of the city and has 512 beds, hospital 
2 has 1100 beds and serves an inner-city population.17

Outcome and exposure variables
The outcome variables were the three subscales of the 
Integrated Palliative care Outcome Scale (IPOS): physical 
symptoms, emotional symptoms, communication/practi-
cal issues (Table 1).18 IPOS is a brief, validated, patient self-
reported and staff proxy-reported outcome measure, 
used to assess symptoms and concerns in advanced ill-
ness.18 The IPOS was first introduced into routine clinical 
care in both hospitals in 2016 and is part of the electronic 
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patient record. The IPOS was completed by clinical staff 
up to 3 days after the first clinical assessment. The IPOS 
asks about how much the patient has been affected by 
symptoms and other concerns over the last 3 days, higher 
scores indicate worse symptoms or concerns. Subscales 
scores were summed from the item scores. For cases with 
at least half the items complete for the physical and emo-
tional subscales, and at least one item complete for the 
practical subscale, the subscale median score from the 
non-missing items was imputed for missing items.

The main exposure was a national area-based measure 
of socioeconomic position, the Index of Multiple 
Deprivation (IMD) for England (2019).19 Patient postcodes 
were linked to lower super output area (LSOA) codes 
which were linked to the IMD. IMD was summarised using 
national quintile groups (quintile 1 is most deprived). 
Missing or erroneous postcodes, or postcodes outside of 
England were expected in a small proportion of cases 
(<5%) and excluded from the study.

Analysis
We selected the following covariates based on existing 
knowledge10,18,20: age, gender, ethnicity, living alone, diag-
nosis, palliative Phase of Illness at initial assessment,21 
Australia-modified Karnofsky Performance Status (AKPS)22 
at initial assessment, and hospital site. Variables are 
described for the overall population and separately for 
each deprivation group, using standard descriptive statis-
tics. To maintain sample size, missing data on the ethnicity 
and living alone variables were coded as separate catego-
ries and included in the modelling. This limits the inter-
pretation of the effects for ethnicity and living alone but 
supports the main purpose of their inclusion as 

confounders of the relationship between deprivation and 
IPOS. We used ordinary least squares, multiple linear 
regression models and applied robust standard errors to 
account for violations of normality assumptions in the 
residuals.23 Deprivation was treated as an ordered cate-
gorical variable to allow for non-linearity in the relation-
ship. We compared a minimally adjusted model that 
controlled only for age, sex, hospital site and deprivation, 
with a model that controlled for all other covariates, using 
R2 and Wald F statistics. For the main model we present 
unstandardised coefficients and predicted mean scores 
for each deprivation group, and use the standardised 
mean difference to derive a Cohen’s d effect size.24 
Statistical significance was set a priori at p < 0.05 with no 
adjustment for multiplicity.

Moderation by age and gender
The effect of socioeconomic position on health towards the 
end of life may diminish with increasing age,25 gender may 
also moderate social determinants of health8,9 and influ-
ence end-of-life care.26 To investigate moderation by age 
and gender we included interaction effects in our model 
and compared these models against the main model. We 
plotted the linear effect of deprivation on subscale scores 
across the age range to help interpret interaction effects.

Sensitivity analysis
We repeated the main model using a complete case analy-
sis with missing data on the subscales handled listwise. We 
also repeated the main analysis on a dataset where miss-
ing IPOS items were imputed based on all other variables, 
using semi-parametric predictive mean matching chained 

Table 1. summary of the Integrated Palliative care Outcome Scale (IPOS) subscales.

IPOS subscale # items Score range Items

Physical symptoms 10 0–40 Pain
Shortness of breath
Weakness or lack of energy
Nausea
Vomiting
Poor appetite
Constipation
Score or dry mouth
Drowsiness
Poor mobility

Emotional symptoms  4 0–16 Patient anxiety
Family anxiety
Depression
Feeling at peace

Communication/practical concerns  3 0–12 Sharing feelings
Information needs
Practical matters
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multiple imputation, with 40 sets, proportionate to the 
amount of missing data.27–30 Given the limitations of using 
multiple imputation for outcome variables and the poten-
tial for missing not at random mechanisms in our data, we 
chose to use the multiple imputation as a sensitivity analy-
sis rather than for our main analysis.31

To evaluate the potential for unmeasured confound-
ers, we report e-values; defined as the minimum strength 
of association on the risk ratio scale that an unmeasured 
confounder would need to have with both the exposure 
and the outcome to fully explain away the specific effect, 
in our case the main effect of deprivation on the IPOS sub-
scales, conditional on the covariates.32

All analysis, including sensitivity analysis, was pre-
specified and carried out in Stata (version 17); the analyti-
cal code and analysis plan is available from: https://github.
com/joannamariedavies.

Results
After excluding 103 (1.3%) patients with missing or erro-
neous postcode information, the sample included 7860 
patients (Table 2). Compared to national data on deaths in 
England and Wales in 2019, the sample was less deprived 
and had a larger proportion of cancer diagnoses 
(Supplemental Tables 1 and 2). Hospital 2 cared for more 

Table 2. Patient characteristics by patient level of area-based deprivation, (n and column percentage, unless otherwise stated).

Overall Area-based level of deprivation, quintile groups (q1 is most deprived)

  q1 q2 q3 q4 q5

 N 7860 1145 (14.6%) 1775 (22.6%) 1318 (16.8%) 1853 (23.6%) 1769 (22.5%)
Age
 Median (IQ range) 82 (74, 89) 81 (72, 87) 81 (71, 87) 82 (72, 88) 84 (76, 90) 84 (76, 89)
 Missing 11 (0.1%) 3 (0.3%) 3 (0.2%) 3 (0.2%) 1 (0.1%) 1 (0.1%)
Gender
 Women 4121 (52.4%) 619 (54.1%) 934 (52.6%) 657 (49.8%) 1000 (54.0%) 911 (51.5%)
 Missing 1 (<1%) 0 (0.0%) 1 (0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Ethnicity
 White British 5226 (66.5%) 631 (55.1%) 991 (55.8%) 815 (61.8%) 1394 (75.2%) 1395 (78.9%)
 White other 370 (4.7%) 80 (7.0%) 94 (5.3%) 74 (5.6%) 77 (4.2%) 45 (2.5%)
 Black 627 (8.0%) 194 (16.9%) 264 (14.9%) 112 (8.5%) 43 (2.3%) 14 (0.8%)
 Asian 174 (2.2%) 22 (1.9%) 56 (3.2%) 27 (2.0%) 37 (2.0%) 32 (1.8%)
 Other 223 (2.8%) 42 (3.7%) 81 (4.6%) 51 (3.9%) 30 (1.6%) 19 (1.1%)
 Missing 1240 (15.8%) 176 (15.4%) 289 (16.3%) 239 (18.1%) 272 (14.7%) 264 (14.9%)
Living alone
 Yes (versus not alone) 2220 (28.2%) 345 (30.1%) 463 (26.1%) 377 (28.6%) 508 (27.4%) 527 (29.8%)
 Missing 1491 (19.0%) 237 (20.7%) 398 (22.4%) 285 (21.6%) 300 (16.2%) 271 (15.3%)
Diagnosis
 Cancer 3013 (38.3%) 421 (36.8%) 653 (36.8%) 490 (37.2%) 712 (38.4%) 737 (41.7%)
 Dementia 642 (8.2%) 103 (9.0%) 163 (9.2%) 93 (7.1%) 148 (8.0%) 135 (7.6%)
 Cardiovascular 1351 (17.2%) 186 (16.2%) 327 (18.4%) 253 (19.2%) 313 (16.9%) 272 (15.4%)
 Respiratory 460 (5.9%) 77 (6.7%) 130 (7.3%) 85 (6.4%) 78 (4.2%) 90 (5.1%)
 Other 2222 (28.3%) 327 (28.6%) 469 (26.4%) 369 (28.0%) 563 (30.4%) 494 (27.9%)
Missing 172 (2.2%) 31 (2.7%) 33 (1.9%) 28 (2.1%) 39 (2.1%) 41 (2.3%)
Phase of Illness at initial assessment
Stable 343 (4.4%) 70 (6.1%) 73 (4.1%) 51 (3.9%) 81 (4.4%) 68 (3.8%)
Unstable 2904 (36.9%) 451 (39.4%) 726 (40.9%) 536 (40.7%) 631 (34.1%) 560 (31.7%)
Deteriorating 1682 (21.4%) 215 (18.8%) 344 (19.4%) 272 (20.6%) 396 (21.4%) 455 (25.7%)
Dying 2514 (32.0%) 355 (31.0%) 528 (29.7%) 390 (29.6%) 647 (34.9%) 594 (33.6%)
Missing 417 (5.3%) 54 (4.7%) 104 (5.9%) 69 (5.2%) 98 (5.3%) 92 (5.2%)
AKPS* at initial assessment
Mean (SD) 25.8 (16.0) 26.1 (16.2) 26.4 (16.4) 27.0 (16.5) 24.6 (15.5) 25.3 (15.6)
Missing 1514 (19.3%) 216 (18.9%) 333 (18.8%) 252 (19.1%) 359 (19.4%) 354 (20.0%)
Site
Hospital 1 4392 (55.9%) 377 (32.9%) 515 (29.0%) 537 (40.7%) 1413 (76.3%) 1550 (87.6%)
Hospital 2 3468 (44.1%) 768 (67.1%) 1260 (71.0%) 781 (59.3%) 440 (23.7%) 219 (12.4%)

*AKPS: Australia-modified Karnofsky Performance Status

https://github.com/joannamariedavies
https://github.com/joannamariedavies
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patients in deprived areas and had a younger population 
compared to hospital 1 (Supplemental Table 3). The main 
reasons for referral to specialist palliative care, were for 
pain or other physical symptoms (34.1%) or terminal care 
(31.6%) (Supplemental Table 4). About half of the sample 
were discharged by specialist palliative care at the end of 
the episode of care, into the community, to hospice or 
remaining in hospital; 3993 (50.8%) died during the epi-
sode of care. Date of death was available for 3953 patients 
and was a median (IQ range) of 3 (1–6) days after the first 
clinical assessment.

Weakness or lack of energy, and poor mobility were 
the most common physical symptoms. Family anxiety (on 
the emotional subscale) and practical matters (on the 
communication/practical subscale) were the most preva-
lent concerns overall (Supplemental File Figure 1 and 
Table 5).

Table 3 describes the distribution of the IPOS subscale 
scores for the complete cases and following median impu-
tation. Following median imputation, deprivation was not 
statistically significantly associated with missing data on the 
communication/practical or emotional subscales. On the 
physical subscale, patients in deprivation quintiles q3 and 
q4 had higher odds of having missing data compared to the 
least deprived group (q5) (Supplemental Table 6). Patients 
who had a cancer diagnosis, those who spent more time 
with a clinician during their episode of care, and those in 
hospital 1, were less likely to have missing IPOS data. 
Missing data on the ethnicity and living alone variables was 
between 11.3% and 14.3% (Supplemental Table 7).

Results from the main model
Patients living in the most deprived areas (q1) had statisti-
cally significantly higher (worse) scores on the communica-
tion/practical subscale than patients living in the least 
deprived areas (q5) (Figure 1 and Table 4, and Supplemental 
Table 8). The adjusted predicted mean score on the com-
munication/practical subscale for patients in q1 was 5.38 
(95% CI 5.10, 5.65), compared to 4.82 (4.62–5.02) for those 
in q5. The standardised mean difference between q1 and 
q5 was 0.16 (95% CI 0.07–0.23) indicating a small effect 

size. The results suggest a roughly linear relationship with 
an increase in communication and practical concerns for 
each increase in deprivation (Figure 1 and Table 4). 
Deprivation was not associated with scores on the physical 
or emotional subscales.

Moderation by age and gender
Interaction effects between age and deprivation were sta-
tistically significant for the communication/practical sub-
scale and not statistically significant for the physical and 
emotional subscales (Supplemental File, Table 9, model 
3). Gender and deprivation interaction effects were not 
statistically significant for any subscale (Supplemental 
File, Table 9, model 4).

Figure 2 shows that the negative effect of living in a less 
deprived area on communication and practical issues, is 
stronger at younger ages and not statistically significant 
for people aged >83 years.

Sensitivity analysis
The complete case and multiple imputation analysis had 
similar results to the main analysis (Supplemental File, 
Table 10). The low e-values (Table 4) suggest a high likeli-
hood that unmeasured confounders exist that could, if 
included in the model, explain away the effects of 
deprivation.

Discussion/conclusion

Main findings
In this evaluation of routine data on older adult inpatients 
seen by specialist palliative care at two large London hospitals, 
patients who lived in more deprived areas had worse commu-
nication and practical concerns at initial assessment. The dif-
ference in communication and practical concerns between 
patients living in the least and most deprived areas was small 
in effect size, but the results suggest a trend towards a step-
wise social gradient that held after adjusting for multiple clini-
cal and demographic characteristics. The effect diminished 

Table 3. Summary of Integrated Palliative care Outcome Scale (IPOS) subscales: complete cases, and imputed cases.*

N = 7860 Physical subscale Emotional subscale Communication/Practical subscale

Complete cases, n (%) 3863 (49.1%) 1795 (22.8%) 2637 (33.6%)
Mean (sd) 7.9 (5.5) 4.7 (3.5) 4.9 (3.2)
Median (IQ range) 7 (3–12) 4 (2–7) 5 (2–8)
Complete and imputed cases*, n (%) 4883 (62.1%) 4690 (59.7%) 4961 (63.1%)
Mean (sd) 9.1 (6.5) 5.0 (3.7) 5.1 (3.6)
Median (IQ range) 8 (4–13) 4 (2–8) 5 (3–8)

*For cases with number of missing items <6 for physical subscale, <3 for emotional subscale, <3 for communication/practical subscale, the median 
score for the non-missing items was imputed to the missing items
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with increasing age and was not statistically significant for 
patients over 83 years old. Area-based deprivation was not 
associated with physical or emotional symptoms.

What this study adds
There is growing evidence that people with lower socio-
economic position face additional challenges towards the 
end of life, including problems with inadequate hous-
ing,3,34 fuel poverty35 and loss of earnings,36,37 and may 
have different communication needs.10,38 Our finding that 
hospital inpatients who live in more deprived areas pre-
sent to specialist palliative care with worse communica-
tion and practical concerns is consistent with this evidence 
and reflects wider structural inequalities in society. The 
effect of deprivation in our analysis was small, yet this 
inequality potentially impacts large numbers of patients 
and could be modifiable. Increasing financial support for 
patients and families dealing with terminal illness,39 
improving cultural competency training for health care 
professionals and making resources available in multiple 
languages and for different literacy levels have been cited 
as ways to address inequality at the end of life.40 

Figure 1. Adjusted* regression coefficients and 95% CI for the association between patient level of area-based deprivation and 
Integrated Palliative care Outcome Scale (IPOS) subscales.
*Analysis adjusted for: age, sex, ethnicity, living alone, diagnosis, Phase of Illness, Australia-modified.
Karnofsky Performance Status and hospital site

Figure 2. Adjusted* linear effect and 95% CI of patient level 
of area-based deprivation on the Integrated Palliative care 
Outcome Scale (IPOS) communication/practical subscale, 
moderated by age (figure shows that the negative effect of 
being less deprived on the communication/practical subscale is 
stronger at younger ages and not statistically significant after 
age 83 years) *analysis adjusted for: age, sex, ethnicity, living 
alone, diagnosis, Phase of Illness, Australia-modified Karnofsky 
Performance Status and hospital site.
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The findings from our study support calls for a better 
understanding of how socioeconomic inequality impacts 
needs towards the end of life.3

Our analysis did not investigate the effect of depriva-
tion on the separate IPOS items, therefore we don’t know 
which aspects of communication and practical concerns 
drive the effect we observed. Qualitative work with 
patients living in deprived areas, to understand the type 
of practical problems faced, and whether communication 
needs relate to language, literacy, or other barriers, could 
help to identify ways to better meet patient needs.

In contrast to earlier studies of patients with advanced 
cancer,10–12 we did not find that deprivation was associ-
ated with the physical or emotional symptoms of hospital 
inpatients seen by specialist palliative care. This finding 
contrasts with the global evidence on the association 
between socioeconomic position and physical and mental 
health in the general population41 and with our earlier 
analysis that found that worse health partly explained 
why people with lower wealth had more hospital admis-
sions in the last 2 years of life.25 Several factors may 
explain these contrasting results.

First, our sample is limited to patients who received 
specialist palliative care. Mortality bias, and bias in refer-
rals, is likely to mean that a disproportionately higher 
number of people with lower socioeconomic position are 
never referred to palliative care, or die from sudden 
causes before reaching hospital.42,43 This potentially 
biases our results through an underrepresentation of peo-
ple living in the most deprived areas. Comparison with 
national death registration data suggests that our sample 
was less deprived and had a larger proportion of cancer 
patients than the national end-of-life population 
(Supplemental File, Tables 1 and 2).

Second, in this observational study unmeasured ser-
vice or regional-specific confounders are important to 
consider.17,44 For example, the quality of the symptom 
control received by patients on hospital wards prior to 
referral to palliative care is likely to vary between hospi-
tals and wards and potentially moderates the effect of 
deprivation on symptoms. There are also growing regional 
differences in health inequalities in the UK, for example, 
life expectancy is lowest in the North East and highest in 
London.8 Further studies on patients in different hospi-
tals, in different regions, and on patients in community 
settings are needed to strengthen the evidence.

Third, we cannot rule out measurement bias in our out-
come measure. IPOS is a validated and widely used tool18 
and the difference we detected for groups based on depri-
vation in the communication/practical subscale, suggests 
that IPOS is sensitive to socioeconomic difference. 
However, the IPOS questions could be biased towards cap-
turing symptoms and problems that are more relevant to 
people with higher socioeconomic position. Staff reported 
measures could also be less good at identifying symptoms 

in patients with lower socioeconomic position. There may 
be differences in the way that patients perceive and man-
age symptoms that could influence professional assess-
ments of pain and other symptoms.45 Implicit class and 
other biases including racial bias40 in health care workers 
could also limit the effectiveness of the tool, for example in 
the UK, only 4% of doctors46 and 43% of nurses47 are from 
low socioeconomic position backgrounds. Further valida-
tion of staff and patient inter-rater reliability of the IPOS 
and content-validity for different social, economic, and 
ethnic groups would strengthen the tool.

We found that the effect of deprivation on communi-
cation and practical concerns diminished with increasing 
age. This could reflect bias in the sample, an under- 
representation of more socioeconomically deprived older 
adults, or an under-representation of care home residents 
who are less likely to be admitted to hospital48 and may be 
more socioeconomically deprived.49 Cohort effects, for 
example less wealth inequality among older adults due to 
the relatively generous state pension,39 could also limit 
the effect of deprivation on communication and practical 
concerns for older people.

Strengths and limitations
This service evaluation has extended the evidence on socio-
economic inequality in the symptoms and concerns of 
patients towards the end of life to a large and diverse popula-
tion of hospital inpatients. The work demonstrates the utility 
of linking area-based deprivation information to routinely 
collected patient centred outcome measures for under-
standing socioeconomic differences in the needs of patients.

We used an area-based measure of deprivation which 
is limited by the ecological fallacy (the attempt to infer 
something about an individual from aggregate data). A 
further limitation of basing deprivation score on the post-
code of residence is that for care home residents this may 
be a poor reflection of socioeconomic position. However, 
area-based measures constructed using small, homoge-
nous geographies offer a high quality and convenient way 
to link socioeconomic position into routine data sources 
when individual level measures are not available. Area-
based measures that combine multiple domains of depri-
vation such as the Index of Multiple Deprivation, may 
capture more variance in socioeconomic position than 
individual level items such as education.50

There was a high proportion of missing data on the 
IPOS subscales. There was no clear relationship between 
missing data on the subscales and our main exposure of 
deprivation which suggests that our main effects should 
be robust. However, we cannot discount that the missing 
data might bias our results. In this routinely collected 
data, the amount of missing data was comparable to a 
prospective longitudinal study on a similar topic, where 
data was collected on 65% of patients eligible 
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for inclusion.10 In our study, fewer items on the physical 
subscale were missing, potentially indicating staff prefer-
ence towards completing items about physical symptoms. 
Missing IPOS data was associated with less clinical time 
with the patient (Supplemental Table 6). More work is 
needed to set guidelines on the proportion of missing 
data expected in the routine collection of IPOS data in dif-
ferent settings and for the different items.

A strength of our analysis is the use of robust sensitiv-
ity analysis using multiply imputed data and complete 
case analysis to address the missing data. The high pro-
portion of missing ethnicity information in our data, typi-
cal in hospital data from the UK,51 limits what we can learn 
about ethnicity effects in this study. More work is needed 
to investigate the intersection between ethnicity and soci-
oeconomic position in palliative and end-of-life care 
research, an important aspect of this is improving the col-
lection of self-reported ethnicity data in hospital data.40

Conclusion
In this evaluation of inpatients seen by specialist palliative 
care at two large London hospitals, patients living in more 
deprived areas had worse communication and practical 
concerns at first assessment. This indicates that targetting 
resources to address practical and communication con-
cerns could be a strategy to reduce inequalities. We did 
not find that deprivation was associated with physical or 
emotional symptoms. This could reflect a lack of associa-
tion or potential sample bias, unmeasured confounders, 
measurement bias or missing data. Further research is 
needed to understand the impact of communication and 
practical concerns on other outcomes including place of 
death and hospital admissions, and to investigate socio-
economic inequality in the symptoms and concerns of 
patients in different hospitals and in different settings.
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