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ABSTRACT 

 

Introduction: Little is known about replacement costs of care provided by informal carers 
during the last year of life for people dying of cancer and non-cancer diseases. 

Aim: To estimate informal caregiving costs and explore the relationship with carer and 
decedent characteristics. 

Design: National observational study of bereaved carers.  Questions included informal end-of-
life caregiving into the 2017 Health Survey for England including estimated recalled frequency, 
duration, and intensity of care provision. We estimated replacement costs for a decedent’s last 
year of life valuing time at the price of a substitutable activity. Spearman rank correlations and 
multivariable linear regression were used to explore relationships with last year of life costs. 

Setting/Participants: Adult national survey respondents - England. 

Results: 7,997 adults were interviewed from 5,767/9,612 (60%) of invited households.  
Estimated replacement costs of personal care and other help were £27,072 and £13,697 per 
carer and a national cost of £13.2 billion and £15.5 billion respectively. Longer care duration 
and intensity, older age, death at home (lived together), non-cancer cause of death and greater 
deprivation were associated with increased costs. Female sex, and not accessing ‘other care 
services’ were related to higher costs for other help only.  

Conclusion: We provide a first adult general population estimate for replacement informal care 
costs in the last year of life of £41,000 per carer per decedent and highlight characteristics 
associated with greater costs. This presents a major challenge for future universal care 
coverage as the pool of people providing informal care diminish with an ageing population.   

 

 

Key words  caregivers; informal carers; end-of-life; costs and cost analysis; survey  
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Key messages 

 

What is already known about the topic?  

• Informal (unpaid) care from family or friends is a critical contribution, supporting people 
at the end of their lives to live at home. 

• Globally, care provided by informal caregivers is thought to save billions annually in 
social and health care costs. 

• The costs of informal caregiving costs at the end-of-life are unknown. 

What this paper adds  

• We provide a first estimate for replacement informal care costs in the last year of life of 
£41,000 per carer per decedent and highlight characteristics associated with greater 
costs. 

• We identify that longer care duration and intensity, older age, death at home (lived 
together), non-cancer cause of death and greater deprivation were associated with 
increased costs. 

• We identify a relationship between carers from non-Christian religions and costs of care 
which requires further exploration. 

 Implications for practice, theory or policy  

• Our findings present a major challenge for future universal care coverage, both in the UK 
and elsewhere in the world, as the pool of family and friends providing informal care 
diminish with an ageing population.   

• The relationships between longer care duration and intensity, older age, death at home 
(lived together), non-cancer cause of death and greater and increased costs highlight 
situations where better recognition and provision of statutory support needs are required 
even if informal carers are available.   
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INTRODUCTION 

People at the end of their lives use a range of statutory and non-statutory support. Informal 
(unpaid) care from family or friends is a critical contribution, supporting people at the end of 
their lives to stay in their own homes.1 Less use of formal social and health care reduces 
statutory service costs, but the full economic impact of caring on individuals, communities and 
societies is difficult to estimate.2,3 There is no agreement on reasonable out-of-pocket costs for 
family or friends caring for someone dying at home and estimating these is difficult.3,4   Globally, 
care provided by informal caregivers is thought to save billions annually in social and health 
care costs.5  Informal caregiving costs during the last year of life are unknown for the general 
adult population. To date, estimates were based on surveys of carers of decedents known to 
specialist palliative care (United States, UK, Ireland- last three months; Ireland – last year of 
life)6,7 or, nationally, of carers of cancer decedents only (England and Wales, last three 
months).3,8,9   

Data from the 2013 Health Survey for England (HSE) identified that 25% of respondents had 
‘someone close to them die from a terminal illness’ within the previous five years, of whom one 
third had provided care.10 This dataset included data on duration and intensity of care (personal 
or other care), and if palliative care or other services were accessed. These were data about 
people who did and did not access palliative care or other services, whether or not the 
respondent had provided care, and irrespective of cause of death. Although the data provided 
useful characterisation of people providing this informal care, they lacked detail for estimating 
costs. This paper reports on an expanded question set from the 2017 HSE survey estimating 
hours of informal care in the last year of life.  

In this study, the replacement costs of informal caregiving in the last year of life are estimated, 
and the relationship with carer and decedent characteristics (including cause and place of 
death) is explored. We hypothesise that higher overall costs of informal care will reflect less 
formal care access (specialist palliative care services, other support services), a non-cancer 
diagnosis, death at home, younger caregivers’ ages and being female. 

 

METHODS 

Health Survey for England (HSE) 

HSE is an annual, face-to-face, cross-sectional survey conducted on behalf of the Department of 
Health and Social Care using a multi-stage, stratified, random probability, nationally 
representative sample of private households. A random sample of postcode-based sampling units, 
are selected from which a random sample of postal addresses are drawn and the household invited to 
participate. At each responding household a maximum of ten per household for adults aged 16 years 
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and over, and maximum of four children are invited to be interviewed. Health and health-related 
behaviours in adults and children are surveyed by a trained interviewer and a nurse. Annual 
core elements include socio-demographic data. Researchers may submit their own questions, 
such as our carer question set (see below). Data pertaining to this study were collected by the 
interviewer visiting the participant’s household.  Detailed survey methods have been described 
(Health Survey England 2017 Methods report).11 Addresses were issued from January to 
December 2017 and fieldwork was completed in March 2018.   

Health Survey England carer questions 
We included previously used informal carers’ end-of-life questions 10 : 
i) had someone close to them died of a terminal illness in the previous five years?;  
ii) had they had provided personal care or other help?; and in addition 
iii) the duration (how long prior to death), frequency (how often care) and intensity (how long 
per day) of care. 
 
The survey used skip logic so only those replying ‘yes’ to the first question had the rest of the 
carer question set administered. 
 
The development of the original carers’ end-of-life questions is described elsewhere.10 We 
further adapted the questions to include estimated recalled frequency, duration and intensity 
of care provision in the last year of life. (See Supplement Appendix 1 for the final question set). 
Two stakeholder groups (one rural, one urban) were held in their respective communities to 
ensure the wording of the questions was clear for the new question content. Consenting 
members of the public were included. People bereaved in the previous 6 months were 
excluded.  

Groups were facilitated by AH/MJ (urban; n= 4, female 75%, median age 47.5, range 44-50) and 
LD/AJ/MJ (rural; n = 9; female 66%; median age 64, range 47-73). Groups were guided through 
each proposed question. Changes were agreed by consensus during each session where 
possible, then by the research team and the Health Survey England team.  

Ethical approval for the question adaptation was given by the Hull York Medical School ethics 
committee (Reference 1615). The questions were included in the Health Survey England’s 2017 
ethics submission and approved by the East of England Research Ethics Committee (Reference 
15/EE/0229). 

Variables 

Dependent variables: Total cost of: i) personal care; and ii) general help provided in the last 
year of life by the carer to the person who had died (most recent experience if more than one). 



6 
 

For both personal (hands-on) care and other help, we estimated the total cost of care provided 
by each respondent in the last year of life from the duration (“For how long?”: 
days/weeks/months given as minimum to maximum ranges (e.g., 1 – 6 days; 1 – 4 weeks; 1 – 3 
months etc), frequency (“how often?”: days/weeks [‘roughly how many days per week’] 
/months [‘roughly how many days per month’]) and intensity (hours per day‘ estimated from 
part of day stated e.g., assuming ‘half a day’ = 6 hours) of care. All assumptions were agreed by 
GK, MJJ, JC and VA. All hours (and therefore cost) variables were independently checked by two 
researchers (GK, JC). 

 

We used a proxy (or replacement) good method valuing informal care time at the price of a 
substitutable activity.12-14 We assumed that personal care would be proxied by the cost for a 
community-based home care worker (wages, on-costs, overheads, antisocial hours and face-to-
face multipliers; average £24 per hour15). General help, likewise was valued as a substitutable 
support worker (average £25 per hour15). Assuming hours of care would be reasonably stable, 
costs for 2019-2020 (the year the dataset was received and analysis commenced) were used.  

We did not include carer burden, out-of-pocket expenses such as travel to provide care or 
additional heating or power at home. Receiving statutory benefits, such as carers’ allowances, 
were not considered. 

Independent variables and their rationale are shown in Box 1. 

Box 1. Independent variables, and their rationale  

Variable Rationale 
Age and sex of the carer. Older carers may be less physically able to provide care, or 

conversely more likely to have family members requiring care. 
Women are more likely to provide informal care16 and the person 
they care for therefore receive less formal care support.   

Cause and place of 
death. 

The end of life is better recognised in cancer compared with non-
cancer causes of death, with those dying of non-cancer causes 
accessing fewer support services, including specialist palliative 
care.17-19  For people dying at home, more informal care – if 
available - may be required. 

Socio-economic status 
(Index of Multiple 
Deprivation [IMD]). 

Those from more deprived quintiles may be less able to fund 
additional formal care. Lower socio-economic status is also 
associated with lower health literacy; in this situation, people 
may be less able to advocate and access state provided health 
and social care support.20 
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Religious affiliation and 
ethnicity. 

Religious teaching and cultural norms regarding caring for the sick 
within family and communities may be related to provision of 
informal care. Minoritised ethnic groups have reduced access to 
health and social care systems and culturally congruent care.21 

Access to specialist 
palliative care. 

Our previous work showed that access to specialist palliative care 
ameliorated the adverse impact of lower socio-economic status 
on home death.10,22 

Willingness to care 
again. 

In informal carers of those dying from cancer and known to 
specialist palliative care teams, higher informal care costs are 
associated with a more positive perception of caregiving.6 Our 
previous work showed that younger carers caring for those 
accessing specialist palliative care were more likely to be willing 
to care again.10 

 

Statistical analysis 

Demographic characteristics of the respondents, and place and cause of death of the deceased 
were described. Cause of death was listed as cancer if cancer was marked as cause of death, 
regardless of other causes mentioned.  
 
Hours of care were derived from duration, frequency and intensity responses. As respondents 
reported care duration with minimum and maximum limits, total hours reflect these ranges. 
The costs were then applied to the hours of care provided.   
 
Ethnicity was grouped into two categories: ‘White’ and ‘Other’ containing: Black; Asian; Mixed 
and Other.  

Religion was grouped into three categories: ‘Christian’, ‘Other religion’ or ‘None’.  

The data were weighted using Health Survey England individual weighting variable, hence base 
sizes may not correspond. Weighting is applied to HSE 2017 data to correct for probabilities of 
selection and to minimise bias from non-response.  From 2003 a non-response adjustment was 
also incorporated into the weighting strategy. 11 

 
A multivariable linear regression model was created to explore any relationship between 
independent variables and costs in the last year of life. Cost of care was log transformed as data 
were positively skewed. A p-value <0.05 was accepted as statistical significance using 
backwards and forwards stepwise selection. Point estimates are presented with 95% 
confidence intervals (CIs). No adjustments were made for multiple significance testing. Length 
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and intensity of care were not included in the model as costs were calculated from these two 
variables, but Spearman rank correlations with costs were conducted. All analysis used a 
complete case analysis with the assumption that data in this large population-based survey was 
missing at random;  missing data were not imputed.  
 
Examination of residuals vs fitted values assessed model fit. Analyses used StataSE Version 17. 
 
Findings were reported in accordance with the STrengthening the Reporting of OBservational 
(STROBe) studies in Epidemiology guidance.23 

 

RESULTS 

The survey was sent to 9,612 household addresses in 543 postcode sectors. A household 
response rate was 60% (5,767/9,612) generating 7997 interviews with adults. The end-of-life 
set of questions was administered to adults (age 16 or over; the age of competent consent), 
generating 7,997 analysable responses.  

Experienced close bereavement 
One quarter of respondents (2163/7997; 27%) reported that someone ‘close to them had died 
of a terminal illness in the previous five years’ (Table 1). The most common cause of death was 
cancer (1443/2083; 69%) and the decedent’s relationship to the carer was most commonly 
their parent, a non-first degree relative or a friend. Most decedents died in hospital (840; 40%), 
or at home (31%/2083; 646). Palliative care services were involved in over half of decedents’ 
care (1177; 57%), and other health and social care services by one quarter (534; 26%). 
 

Table 1: Demographic characteristics of respondents who stated that someone close to them 
had died of a terminal illness in last 5 years  

Variable N (%) 
Number of respondents reporting death of someone close to them 2163 (27) 
Age (years) (n=2083)                                                                                                          

16-24 
25-34 
35-44 
45-54 
55-64 
65-74 

75+            

 
140 (7) 

243 (12) 
338 (16) 
367 (18) 
403 (19) 
370 (18) 
302 (14) 

Sex (n=2083)                                                                                                                       
Female  

Male 

 
1295 (62) 
868 (38) 
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Ethnicity (n=2080) 
 

White 
Black 
Asian 

Mixed 
Other  

 
 

1896 (91) 
46 (2) 

108 (5) 
18 (1) 
12 (1) 

Religion (n=1911) 
No religion 

Christian –  Catholic 
Christian – Protestant 

Buddhist 
Hindu 

Jewish 
 Muslim 

Sikh 
Other* 

 
656 (34) 
373 (20) 
747 (39) 

9 (1) 
25 (1) 
4 (1) 

65 (3) 
8 (1) 

24 (1) 
Relationship to deceased; this person was my… (n= 2083)                       

Spouse/Partner 
Parent 

Child 
Sibling 

Other relative 
Friend 
Other 

 
137 (7) 

466 (23) 
46 (2) 

256 (12) 
858 (41) 

2978 (14) 
23 (1) 

Place of death (n=2083)                                                                         
Home (lived together)                     

Home (deceased’s) 
Home (respondent’s) 

Hospital 
Hospice 

Nursing care home 
Residential care home 

Other# 

Unknown 

 
57 (3) 

570 (27) 
19 (1) 

840 (40) 
329 (16) 
175 (8) 
43 (2) 
36 (2) 
14 (1) 

Cause of death** (n=2083)                                                     
Emphysema/other lung disease 

End stage heart failure 
End stage liver failure 

Cancer 
Motor neuron disease/multiple sclerosis 

End stage kidney failure 
Other, including HIV/AIDS 

Don’t know illness 

 
189 (9) 
134 (6) 
37 (2) 

1443 (69) 
44 (2) 
45 (2) 

259 (12) 
44 (2) 
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Whether palliative care service was used (n=1983)                                                         
Yes 
No 

 
1177 (59) 
806 (41) 

Whether any other care services were used (n=1949)                                                     
Yes 
No 

 
534 (27) 

1415 (73) 
**Numbers do not add up to 2083 as some participants died of multiple causes; *Other religion contained the 
categories: Buddhist; Hindu; Jewish; Muslim; Other. There were no Sikhs with a care cost calculated. 

Provision of care - personal 
One quarter (521/2083; 25%) of bereaved respondents provided personal care to someone 
who had died (Table 2). Two-thirds (343; 66%) were women. Half of the carers had provided 
personal care for more than 6 months in the last year of life. Half of all carers had provided care 
daily and a further 168 (32%) provided care at least once a week. Whilst most would provide 
personal care again under the same circumstances, some would not (46; 9%).  

Other help 

Nearly half of respondents (1,010/2083; 48.5%) reported providing other help (Table 2). There 
was still a female preponderance (616; 61%), but more men were involved than giving personal 
care. Duration and frequency of care provided in general mirrored that of personal care 
provision. 

Cost of care – personal care 

Based on the hourly replacement costs, the total estimated cost of care in the last year of life 
(number of min/max total hours of care in last year of life x £24/hour) was £9,668,256 to 
£11,469,648 (~£18,557 to £22,072 average per carer). This represents national costs for 
informal personal care in the last year of life of £10.8 to £12.9 billion, assuming i) an English 
population ≥16 years of 44,981,459 (2017); ii) the study population is representative, and 
521/7997 (6.5%) of the general adult population provided an episode of care; ii) and care 
episodes of care were evenly distributed over five years (Online Supplement Table 5.). 

Other help 

The estimated cost of other help in the last year of life (24 hours a day x number of min/max 
total hours of care in last year of life x £25/hour) was £11,772,725 to £13,833,800 (~£11,656 to 
£13,697 per carer). This represents national costs of £13.2 to £15.5 billion assuming i) an 
English population ≥16 years of 44,981,459 (2017); ii) the study population is representative, 
and 1010/7997 (12.6%) of the general adult population provided an episode of care; ii) and care 
episodes of care were evenly distributed over five years (Online Supplement Table 5.). 
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Table 2. Characteristics of respondents, amount and estimated of care by care provided 

CHARACTERISTICS OF RESPONDENTS BY CARE PROVIDED 
 Provided personal care Provided other help 
 Yes n (%) No n(%) Yes n (%) No n(%) 
Age (n=2083) 

16-24 
25-34 
35-44 
45-54 
55-64 
65-74 

75+ 

 
18 (3)  

51 (10) 
88 (17) 

123 (24) 
110 (21) 
72 (14) 
 59 (11) 

 
115 (7) 

182 (12) 
244 (16) 
236 (15) 
279 (18) 
283 (18) 
223 (14) 

 
45 (4) 

101 (10) 
161 (16) 
201 (20) 
211 (21) 
191 (19) 
100 (10) 

 
88 (8) 

132 (12) 
171 (16) 
158 (15) 
178 (17) 
164 (15) 
182 (17) 

Sex (n=2083)                                                    
Male                                                                       

Female 

 
178 (34) 
343 (66) 

 
657 (42) 
905 (58) 

 
394 (39) 
616 (61) 

 
441 (41) 
632 (59) 

Self-assessed general health (n = 2082)    
Very good                         

Good 
Fair 
Bad 

Very bad 

 
180 (35) 
199 (38) 
100 (19) 

33 (6) 
9 (2) 

 
432 (28) 
651 (42) 
317 (20) 
104 (7) 
57 (4) 

 
330 (33) 
411 (41) 
188 (19) 

53 (5) 
28 (3) 

 
282 (26) 
439 (41) 
229 (21) 

84 (8) 
38 (4) 

Marital Status (n=2083)                                       
Single                             

Married 
Separated 

Divorced 
Widowed 

Cohabitees 

 
76 (15) 

240 (46) 
10 (2) 
40 (8) 

92 (18) 
63 (12) 

 
255 (16) 
849 (54) 

32 (2) 
113 (7) 
111 (7) 

202 (13) 

 
151 (15) 
537 (53) 

14 (1) 
73 (7) 

121 (12) 
114 (11) 

 
180 (17) 
552 (51) 

28 (3) 
80 (7) 
82 (8) 

151 (14) 
Index of multiple deprivation (n=2083)                                  

Q1                                                                                                        
Q2 
Q3 
Q4 
Q5 

 
107 (21) 
114 (22) 
106 (20) 
96 (18) 
98 (19) 

 
302 (19) 
340 (22) 
300 (19) 
287 (18) 
333 (21) 

 
208 (21) 
239 (24) 
196 (19) 
169 (17) 
198 (20) 

 
201 (19) 
215 (20) 
210 (20) 
214 (20) 
233 (22) 

Qualifications (n=2078)                                                                                         
None 

Trade qualification/certificate/diploma 
Degree 

 
85 (16) 

295 (57) 
140 (27) 

 
342 (22) 
872 (56) 
344 (22) 

 
164 (16) 
588 (58) 
256 (25) 

 
263 (25) 
579 (54) 

   228 (21) 
Able to carry on with life (n = 2081) 

I have been able to  
I am starting to  

I have not been able to 

 
424 (81) 
75 (14) 
22 (2) 

 
1463 (94) 

76 (5) 
21 (1) 

 
876 (87) 
102 (10) 

32 (3) 

 
1011 (94) 

49 (5) 
11 (1) 

Would take on caring role again (n =518)   
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definitely would 
probably would 

probably would not 
would not 

401 (77) 
71 (14) 
19 (4) 
27 (5) 

N/A 

AMOUNT AND COSTS OF CARE BY TYPE PROVIDED IN THE DECEDENT’S LAST YEAR OF LIFE 
 Provided personal care Provided other help 
Provided care (Length of time) (n= 1531)  

≤ 1 week 
>1 week, ≤ 1 month 

> 1 month, ≤ 3 months 
> 3 months, ≤ 6 months 
> 6 months, ≤ 9 months 

> 9 months, ≤ 1 year 
> 1 year, ≤ 2 years 

> 2 years, ≤ 5 years 
> five years 

 
45 (9) 

52 (10) 
67 (13) 
79 (15) 
48 (9) 
35 (7) 

79 (15) 
67 (13) 
49 (9) 

 
59 (6) 

103 (10) 
128 (13) 
128 (13) 
97 (10) 
85 (8) 

158 (16) 
142 (14) 
110 (11) 

Provided care (frequency) (n= 1531)  
Every day 

At least once a week 
At least once a month 

Less than once a month 
It varied too much to say 

 
278 (53) 
167 (32) 

43 (8) 
20 (4) 
15 (3) 

 
336 (33) 
449 (44) 
126 (12) 

59 (6) 
40 (4) 

Estimated hours of care provided: total 
(median; Q1, Q3; range) 

Minimum 
 

Maximum 

 
 

403,616 (186; 26, 730; 1 
to 8760) 

477,902 (288; 52, 936; 1 
to 8760) 

 
 

470,909 (104; 24, 365; 
1 to 8760) 

553,352 (175; 49, 459; 
1 to 8760) 

Estimate costs of care last year of life 
nationally 

Minimum 
Maximum 

 
 

£9,668,256 
£11,469,648 

 
 

£11,772,725 
£13,833,800 

 

Variables associated with costs of care 

The minimum and maximum weighted costs for personal care and other help are presented in 
Table 2. Spearman rank correlations were produced for intensity and length of care against 
costs (Supplement Tables 1 and 2). 

Personal care 

Length of care was strongly (0.88), and intensity of care moderately (0.46), correlated with 
costs (Supplement Table 1). Table 3 presents the “best” model for maximal costs. Compared to 
carers aged 16-24 years, costs of carers aged 65-74 or 75+ years, were 4.0 (95% CI: 1.6 to 10.0) 
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and 6.7 (95% CI: 2.5 to 17.7) times greater respectively. Carer costs of those dying at home (not 
the carer’s home), hospital, or hospice, were 72.2% (95% CI: 87.1 to 39.9), 61.1% (95% CI: 81.4 
to 18.8) and 66.2% (95% CI: 85.5 to 21.6) less respectively than those who lived with the 
decedent. Costs were greater for carers from more deprived areas. People who died from non-
cancer diseases had maximum costs; 1.8 (95% CI: 1.2 to 2.6) times greater than for people with 
cancer. Maximum costs of carers of other religions were 58.6% (95% CI: 87.6 to 23.5) less than 
Christian or ‘no religion’ carers. Similar patterns were seen using minimum costs (Supplement 
Table 3). 

 

Table 3. ‘Best’ multivariable linear model for the log transformed maximum personal care 
costs 

Log 
maximum 
cost 

Factor levels n Exp 
(Coefficient) 

95% CI Std. 
error 

p-value 

Age  
 
Ref: 16-24  
(n=18) 

25-34 45 2.022 [0.855, 
4.782] 

0.886 0.109 

35-44 81 2.461 [1.095, 
5.528] 

1.013 0.029 

45-54 114 2.906 [1.328, 
6.359] 

1.158 0.008 

55-64 100 3.541 [1.562, 
8.030] 

1.475 0.003 

65-74 69 3.981 [1.657, 
9.562] 

1.775 0.002 

75+ 52 6.129 [2.355, 
15.950] 

2.983 0.0002 

Place of 
death 
 
Ref: Home 
(we lived 
together) 
(n=38) 

Home (theirs) 126 0.297 [0.139, 
0.636] 

0.115 0.002 

Home (yours) 10 1.310 [0.265, 
6.476] 

1.065 0.740 

Hospital 177 0.362 [0.175, 
0.748] 

0.134 0.006 

Hospice 62 0.379 [0.163, 
0.880] 

0.162 0.024 

Nursing care 
home 

51 0.506 [0.212, 
1.205] 

0.223 0.124 

Residential home 10 0.236 [0.056, 
0.989] 

0.172 0.048 

Other 5 1.487 [0.298, 
7.410] 

1.215 0.628 
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R squared = 12.75% 

 

Log 
maximum 
cost 

Factor levels n Exp 
(Coefficient) 

95% CI Std. 
error 

p-value 

Deprivation 
 
Ref: Least 
deprived 
(n=96) 

2 100 0.496 [0.281, 
0.874] 

0.143 0.016 

3 99 0.964 [0.546, 
1.701] 

0.279 0.900 

4 89 1.971 [1.096, 
3.547] 

0.589 0.024 

Most deprived 95 1.349 [0.756, 
2.405] 

0.397 0.310 

Cause of 
death 
 
Ref: Cancer 
(n=322) 

Non-cancer 157 1.760 [1.184, 
2.616] 

0.355 0.005 

Religion 
 
Ref: Christian 
(n=282) 

Other religion 40 0.414 [0.224, 
0.765] 

0.129 0.005 

None 157 0.938 [0.618, 
1.423] 

0.129 0.762 
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Other help 

Length of care was moderately (0.46), and intensity fairly (0.38), correlated with costs 
(Supplement Table 2). 

The ‘best’ multivariable linear model for the log transformed maximum costs included age, sex, 
place of death, cause of death, deprivation and other care services used as explanatory 
variables (Table 4). Compared to those aged 16-24 years, the maximum costs of carers aged 45-
54, 65-74 or 75+, were 1.8 (95% CI: 1.1 to 2.8), 2.0 (95% CI: 1.2 to 3.0) and 2.7 (95% CI: 1.5 to 
4.6) times greater respectively. 

Female carers had maximum costs 1.3 (95% CI: 1.1 to 1.7) times higher than males. 

Carer costs for those dying at home (but not the carer’s home), hospital, hospice, nursing care 
home or residential home were 82.2% (95% CI: 89.8 to 69.0), 74.7% (95% CI: 85.2 to 56.6), 
76.1% (95% CI: 87.1 to 68.9), 70.8% (95% CI: 84.2 to 46.1) and 78.4% (95% CI: 90.3 to 50.6) 
lower respectively than for carers who lived with decedents.  

Maximum costs changed in a non-linear way with deprivation levels. Compared to the least 
deprived people, the maximum costs of people with a deprivation level of 4, were 1.9 (95% CI: 
1.4 to 2.7) times greater. 

Carers that did not use other care services had maximum costs 21.3% (95% CI: 36.4 to 3.1) 
lower than carers that did. People who died from non-cancer diseases had maximum carer 
costs 1.4 (95% CI: 1.1 to 1.8) times greater than people who died from cancer. Again, similar 
patterns were seen for minimal costs. (Supplement Table 4). 

 

Table 4. Multivariable regression model with weighted maximum costs for general help 
(n=989) 

Log 
maximum 
cost 

Factor 
levels 

n exp(Coefficient) 95% CI Std. 
error 

p-value 

Age  
 
Ref: 16-24 
(n=43) 

25-34 99 1.069 [0.657, 
1.739] 

0.265 0.788 

35-44 159 1.069 [0.674, 
1.698] 

0.252 0.776 

45-54 197 1.792 [1.144, 
2.806] 

0.409 0.011 

55-64 204 1.543 [0.980, 
2.428] 

0.357 0.06 

65-74 188 1.918 [1.207, 
3.049] 

0.453 0.006 

75+ 99 2.653 [1.545, 
4.557] 

0.731 0.0004 
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Log 
maximum 
cost 

Factor 
levels 

n exp(Coefficient) 95% CI Std. 
error 

p-value 

Sex Ref: 
Male 
(n=386) 

Female 603 1.347 [1.091, 
1.663] 

0.145 0.006 

Place of 
death 
 
Ref: Home 
(we lived 
together) 
(n=45) 

Home 
(theirs) 

254 0.178 [0.102, 
0.310] 

0.050 <0.0001 

Home 
(yours) 

12 0.705 [0.207, 
2.403] 

0.440 0.576 

Hospital 368 0.253 [0.148, 
0.434] 

0.070 <0.0001 

Hospice 162 0.231 [0.129, 
0.411] 

0.068 <0.0001 

Nursing 
care home 

105 0.292 [0.158, 
0.539] 

0.091 0.0001 

Residential 
home 

28 0.216 [0.097, 
0.484] 

0.089 0.0002 

Other 15 0.491 [0.187, 
1.290] 

0.242 0.149 

Deprivation 
 
Ref: Least 
deprived 
(n=203) 

2 236 0.968 [0.703, 
1.333] 

0.158 0.841 

3 193 0.959 [0.688, 
1.338] 

0.163 0.807 

4 165 1.928 [1.359, 
2.734] 

0.343 0.0002 

Most 
deprived 

192 1.299 [0.923, 
1.827] 

0.226 0.133 

Other care 
services 
Ref: Yes 
(n=351) 

No 638 0.797 [0.636, 
0.997] 

0.091 0.048 

Cause of 
death 
Ref: Cancer 
(n=673) 

Non-cancer 316 1.439 [1.136, 
1.822] 

0.173 0.003 

R squared = 10.59% 

 

DISCUSSION  

Main findings 
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The replacement costs of personal care and other help for the last year of life were estimated at 
£27,072 and £13,697 per carer and a total cost of £12.9 billion and £15.5 billion respectively 
nationally (financial year 2020). Older age, death at home, a non-cancer cause of death and 
greater deprivation were associated with increased costs of care. Religion was associated with 
personal care costs (no difference between ‘Christian’ and ‘no religion’; lower costs for ‘non-
Christian’). Female sex, and not accessing ‘other care services’ were related to higher costs for 
other help only.  

What this study adds    

Other reported replacement costs are for people with cancer, include nursing replacement 
costs, and relate to the last three months of life only. This makes direct comparison difficult as 
monthly informal care costs will increase towards the end of life.  However, assuming a uniform 
cost over time, our three months care cost estimation per carer (personal care and other help) 
is £10,192, which is comparable to Urwin and colleagues9 (£11,400; care assistants and nursing 
replacement costs) but lower than Higginson and colleagues (£28,530; nursing replacement 
costs).6  

Age (all care) and sex (other help only). Consistent with other literature older age was 
associated with higher costs.24 This may be due to the higher likelihood of spouses living 
together, with consequent longer duration and intensity of caregiving and greater frailty of the 
decedent. Hospitalisation at the end of life is also less for older adults,25 which increases 
informal caregiving. The female preponderance and increased costs are consistent with the 
literature,16 but the distinction by personal care or other help is novel. 

Place of death. Care costs are highest in the last three months of life, driven by hospital 
admissions.24, 25 Our data confirm carer costs were less for hospital, hospice or care home 
deaths, consistent with fewer direct ‘care-hours’. This finding was less marked if the person 
died in a nursing care home, where informal carers may help with personal care. 

Cause of death. People dying from cancer are more likely to access supportive and palliative 
care services than others.27,28 Unmet care needs are more likely in people with non-cancer 
conditions, and end-stage illness less often recognised.19, 26  Our findings suggest a greater 
burden on people providing informal care for those dying from non-cancer conditions. By 
exploring general population costs for the whole last year of life, we find a difference unseen 
only exploring the last three months of life in people accessing palliative care.24Interestingly, 
given dementia is a common cause of death (most common for women) in England, ‘other’ 
causes did not appear as the most common. These data are from informal caregivers and 
therefore not representatives of population deaths. However, perhaps women dying from 
dementia are less likely to have an available family member – particularly spousal - to provide 
care. In addition, respondents were asked to give only one cause of death, and named 
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conditions on the response options more likely to be given for decedents with multiple 
conditions including dementia. 

Deprivation. The relationship between healthcare need and deprivation is complex. Population 
age structure, funding and staffing, health inequities in deprived areas,26 and social action 
healthcare initiatives27  often directed to areas of high need, play their part. Navigation of the 
social and healthcare system by non-professionals varies by socioeconomic status; lower 
education and income being associated with lower health literacy.28  This effects a ‘double 
jeopardy’ for people in more deprived areas – fewer services, and greater difficulty in accessing 
those they have. Our observation that the most deprived carers (level 5) had fewer care costs 
than the next level may reflect better recognition of ‘very obvious’ unmet need by 
professionals, and targeted improvement and social action projects.  

Religion. Given the small numbers and the complex interplay between culture, religion and 
ethnicity our findings are exploratory. Ethnicity did not appear in the final model, perhaps 
indicating ‘religion’ to be a cultural proxy cutting across ethnic boundaries, e.g.,  differences in 
faith as an expressed motivation for caregiving between Black and White Christians.29  The 
lower costs for carers from non-Christian religions contrast with the literature and common 
assumptions about the impact of non-Western and non-Christian cultures on informal 
caregiving, such as filial responsibility and collectivist versus individualist motivation.30  Formal 
services may be seen as inaccessible or culturally inappropriate, leading to routine expectations 
and practice of increased informal caregiver provision.31 Possible explanations include: i) the 
carer’s response related to one decedent thereby not accounting for multiple carer roles 
common in collectivist cultures; ii) respondents were not asked about other involved informal 
caregivers; iii), carers from non-Western cultures may not view themselves as caregivers, 
although the question was clearly defined and was interviewer-delivered; iv) we could not 
explore differences between non-Christian religions due to small numbers, and common 
caregiving practice should not be assumed; v) we could not account for traditional approaches 
modified by acculturation; and vi) ‘individualist-collectivist’ is not dichotomous and ethnicity 
intersects with other health determinants.31  Most previous work relates to caregiving in 
general; there is little information about informal care provision at the end of life across 
cultures32  An increased likelihood of hospital death for people from minoritized ethnic 
communities is documented,33 which may contribute to our observed reduced costs,34 noting 
religion is not synonymous with ethnicity. 

Strengths and Limitations 

Our national population level approach looking at care during the last year of life, and for 
people dying of cancer and non-cancer diseases is novel. Our primary outcomes required recall 
potentially over five years, and used time-based minimum and maximum estimates (e.g., three 
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to six months) and assumptions (‘morning’ = 6-hours). Nevertheless, we identify issues beyond 
duration and intensity of caring which resonate with other findings and raise new concerns.  
The limits of recall in this field has been noted3 and although a new validated Costs of Family 
Caregiving is an important addition, it is recall-based.35 Although total care costs (professional 
and informal) increase in the last three months of life, we could not explore changes over time. 
The replacement good method is one of a number of methods for estimating the monetary 
value of informal care time. Different methods for the monetary valuation of care give different 
results; replacement cost approach give higher values than for the other approaches to cost 
informal care time.36 This is why I think it is also worth highlighting the time spent on 
caregiving. Time spent is not affected by the method used to value time. 

The goodness of fit of the models are relatively weak (R2: 12.75% and 10.59%), but this is 
expected given the strong associations between duration and intensity with costs, therefore 
excluding these from the model. The findings about religion should be interpreted cautiously.  
   
Our analyses assume that decedents received the appropriate care. Evaluation of this will be 
important in future work. We used a conservative replacement proxy good method, valuing 
time at the price of a substitute (community-based homecare worker). However, some informal 
carers may provide skilled nursing care irreplaceable with unqualified help.  We have also not 
considered carer burden or the effects on quality of life, wellbeing and health or caregiver 
mortality.  
 
We also assumed hours of care provided would be reasonably stable, and applied unit costs 
from the year we received the dataset (2020).[15] Therefore the estimated costs would have 
been slightly less in 2017, the year in which they were incurred.  
 
Importantly, the survey response rate was 60%. Whilst this is a relatively good response rate to 
a survey, it brings limitations regarding generalisability.  
 
Finally, due to the sampling methods, we do not know the total number of adults per 
household; a maximum of 10 adults per household were interviewed which makes it unlikely 
that eligible adults were not invited to interview, but we do not know how many individual 
adults were invited but declined. As some of the adults declining participation might have also 
provided care, our findings might be an underestimate. 
 

Implications for clinical practice and research 

Little systematic support is provided for informal carers. Services dedicated to their wellbeing 
and health are urgently needed considering the changing demographics and increasing needs of 
society.37 The under-estimated cost of informal care is a serious challenge to statutory 
providers; current services are inadequately resourced. We highlight that social and healthcare 
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providers will be expected to pick up minimum costs of £41,000 per decedent for the last year 
of life.   

Although data are from 2017, the proportions of those bereaved and providing end-of-life care, 
and those unwilling to care again are similar to figures from the 2013 survey10 indicating a 
stable relevance. Prospective data collection on duration and intensity of care is needed, and 
the complex impact of religion, ethnicity and culture on providing care at the end of life further 
explored. 
 
Although data are from England, the issues demonstrated are applicable to other healthcare 
models around the world with an ageing population. In countries with no universal health and 
social care, the demand on informal carers will be greater, especially for those with no financial 
resource to pay for care. 
 

 

CONCLUSION: Estimated replacement informal care costs in the last year of life are £41,000 per 
decedent. Costs are greater for older carers, home deaths, deaths due to non-cancer diseases, 
longer care duration and intensity, and greater carer deprivation. This presents a major 
challenge for future universal care coverage as the pool of family and friends providing informal 
care diminish with an ageing population.   

 

DECLARATIONS 

 

Authorship 

Concept; MJJ, DCC, HW; question set adaptation; all authors; statistical analysis; JC, VA, MJJ, 
HW, GK; first draft of manuscript; MJJ; revisions for intellectual content: all authors; agreement 
of final manuscript; all authors  

 

Funding 

The author(s) disclosed receipt of the following financial support for the research, authorship, 
and/or publication of this article:  This work was supported by the University of Hull (carers 
question set inclusion in the HSE 2017 survey); the National Institute for Health Research 
(Professor Fliss Murtagh [Director of the Wolfson Palliative Care Research Centre] is a National 
Institute for Health and Care Research (NIHR) Senior Investigator. Statistical analysis time was 
kindly funded through  Fliss Murtagh’s award. The views expressed in this article are those of 



21 
 

the authors and not necessarily those of the NIHR, or the Department of Health and Social 
Care); and the  
INSPIRE undergraduate research programme (Gamze Keser). The INSPIRE scheme is 
coordinated by the Academy of Medical Sciences and supported by the Wellcome Trust.  
 
Conflicts of interest 

The authors declare no conflicts of interest 

Ethics and consent 

Ethical approval for the question adaptation was given by the Hull York Medical School ethics 
committee (Reference 1615). The questions were included in the Health Survey England’s 2017 
ethics submission and approved by the East of England Research Ethics Committee (Reference 
15/EE/0229). All participants provided informed verbal consent for taking part in the survey at 
all, for answering modules of questions (and any individual question), for completing the self-
completion booklet, and for measurements such as height, weight, blood pressure and waist 
and hip circumference. Written consent was required for: taking biological measurements; 
passing on information to others, for instance sending biological sample results to the 
participant’s GP; storing blood samples for future use; using personal details for matching to 
administrative data. 

 

Data management and sharing. Data are available from University College London, 
Department of Epidemiology and Public Health, National Centre for Social Research. 
(2023). Health Survey for England, 2017. [data collection]. 3rd Edition. UK Data Service. SN: 
8488, DOI: http://doi.org/10.5255/UKDA-SN-8488-3 

 

 

REFERENCES 

 
1. Cantwell P, Turco S, Brenneis C, Hanson J, Neumann CM, Bruera E. Predictors of home 

death in palliative care cancer patients. J Palliat Care 2000;16:23-8. 
2. Buckner L, Yeandle S. Valuing Carers – calculating the value of unpaid care. University of 

Leeds and Carers UK© Carers UK; 2011; May. Accessed 14.10.2023 Valuing Carers – 
Estimating the true cost of carers (basw.co.uk) 

3. Round J, Jones L, Morris S. Estimating the cost of caring for people with cancer at the end of 
life: A modelling study. Palliative Medicine. 2015;29:899-907. 

about:blank
about:blank
about:blank


22 
 

4. McCaffrey N, Cassel JB, Coast J. Bringing the economic cost of informal caregiving into 
focus. Palliative Medicine. 2015;29:866-867  

5. Marie Curie. The Hidden Costs of Caring. December 2015. Accessed on 14.10.2023 
https://www.mariecurie.org.uk/globalassets/media/documents/policy/policy-
publications/december-2015/hidden-costs-of-caring.pdf 

6. Higginson, I.J., Yi, D., Johnston, B.M. et al. Associations between informal care costs, care 
quality, carer rewards, burden and subsequent grief: the international, access, rights and 
empowerment mortality follow-back study of the last 3 months of life (IARE I study). BMC 
Med 2020 18, 344. https://doi.org/10.1186/s12916-020-01768-7 

7. Brick A, Smith S, Normand C, et al. Costs of formal and informal care in the last year of life 
for patients in receipt of specialist palliative care. Palliative Medicine. 2017;31:356-368.  

8. Rowland C, Hanratty B, Pilling M, van den Berg B, Grande G. The contributions of family 
care-givers at end of life: A national post-bereavement census survey of cancer carers’ 
hours of care and expenditures. Palliative Medicine. 2017;31:346-355.  

9. Urwin S, Van den Berg B, Lau Y-S, Rowland C, Hanratty B, Grande G. The monetary valuation 
of informal care to cancer decedents at end-of-life: Evidence from a national census 
survey. Palliative Medicine. 2021;35(4):750-758. 

10. Johnson MJ, Allgar V, Macleod U, Jones A, Oliver S, Currow D. Family Caregivers Who Would 
Be Unwilling to Provide Care at the End of Life Again: Findings from the Health Survey for 
England Population Survey. PLoS One 2016;11(1):e0146960 

11. NHS Digital. NatCen Social Research and UCL . Health Survey for England 2017 Methods 
Published 4 December 2018 HSE 2017 Methods report (digital.nhs.uk) Accessed 23/04/2024 
http://healthsurvey.hscic.gov.uk/media/78596/HSE17-Quick-Guide-rep.pdf 

12. Posnett J, Jan S. Indirect cost in economic evaluation: the opportunity cost of unpaid 
inputs. Health Econ1996; 5:13–23  

13. Van den Berg B, Brouwer WB, Koopmanschap MA. Economic valuation of informal care. Eur 
J Health Econ, formerly: HEPAC. 2004;5:36–45. 21. 

14. Weatherly, H. L. A., Neves De Faria, R. I., & van den Berg, B. (2017). Quantifying informal 
care for economic evaluation in mental health. In D. Razzouk (Ed.), Mental Health 
Economics: The Costs and Benefits of Psychiatric Care (1 ed., pp. 267-280). [Chapter 17] 
Springer. https://doi.org/10.1007/978-3-319-55266-8 

15. Curtis, L. & Burns, A. (2020) Unit Costs of Health and Social Care 2020, Personal Social 
Services Research Unit, University of Kent, Canterbury. DOI: 10.22024/UniKent/01.02.84818 

16. Swinkels J, van Tilburg T, Verbakel E, Broese van Groenou M. Explaining the Gender Gap in 
the Caregiving Burden of Partner Caregivers. The Journals of Gerontology 2019: Series B,74, 
2: 309–317. 

http://healthsurvey.hscic.gov.uk/media/78596/HSE17-Quick-Guide-rep.pdf
about:blank
about:blank


23 
 

17. Murray SA, Boyd K, Kendall M, Worth A, Benton TF, Clausen H. Dying of lung cancer or 
cardiac failure: prospective qualitative interview study of patients and their carers in the 
community. BMJ. 2002 Oct 26;325(7370):929.  

18. Allsop MJ, Ziegler LE, Mulvey MR, Russell S, Taylor R, Bennett MI. Duration and 
determinants of hospice-based specialist palliative care: A national retrospective cohort 
study. Palliative Medicine. 2018;32:1322-1333.  

19. Gadoud A, Kane E, Oliver SE, Johnson MJ, Macleod U, Allgar V. Palliative care for non-cancer 
conditions in primary care: a time trend analysis in the UK (2009-2014). BMJ Support Palliat 
Care. 2020 Jan 13:bmjspcare-2019-001833.  

20. Johnson MJ, Allgar V, Chen H, Dunn L, Macleod U, Currow DC. The complex relationship 
between household income of family caregivers, access to palliative care services and place 
of death: A national household population survey. Palliative Medicine. 2018;32:357-365. 

21. Owens A, Randhawa G. It’s different from my culture; they’re very different: providing 
community-based, ‘culturally competent’ palliative care for South Asian people in the UK. 
Health Soc Care Community 2004;12:414–21. 

22. Currow DC, Burns CM, Agar MR, Phillips J, McCaffrey N, Abernethy AP. Palliative caregivers 
who would not take on the caring role again. J Pain Symptom Manage 2011;41:661-672. 

23. Observational studies: getting clear about transparency. PLoS Med 2014 
August;11(8):e1001711. 

24. Yi D, Johnston BM, Ryan K, Daveson BA, Meier DE, Smith M, McQuillan R, Selman L, Pantilat 
SZ, Normand C, Morrison RS, Higginson IJ. Drivers of care costs and quality in the last 3 
months of life among older people receiving palliative care: A multinational mortality 
follow-back survey across England, Ireland and the United States. Palliative Medicine. 
2020;34:513-523. 

25. Diernberger K, Luta X, Bowden J, et al. Healthcare use and costs in the last year of life: a 
national population data linkage study BMJ Supportive & Palliative Care 2021 Epub ahead of 
print;0:1–8. doi:10.1136/bmjspcare-2020-002708 

26. Bloom CI,  Slaich B, Morales DR,  Smeeth L,  Stone P,  Quint JK. Low uptake of palliative care 
for COPD patients within primary care in the UK. European Respiratory Journal 2018; 51 (2) 
1701879; DOI: 10.1183/13993003.01879-2017 

27. Marmot M, Allen J, Boyce T, Goldblatt P, Morrison J. Health Equity in England: The Marmot 
Review 10 Years On. Health Equity in England: The Marmot Review 10 Years On - The Health 
Foundation 2020. Accessed on 14.10.2023 Health Equity in England: The Marmot Review 10 
Years On - The Health Foundation 

28. Sheena Asthana, Alex GibsonDeprivation, demography, and the distribution of general 
practice: British Journal of General Practice 2008; 58: 720-726.  

29. Coughlin SS, Vernon M, Hatzigeorgiou C, George V. Health Literacy, Social Determinants of 
Health, and Disease Prevention and Control. J Environ Health Sci. 2020;6(1):3061.  

about:blank
about:blank


24 
 

30. Dilworth-Anderson P, Williams IC, Gibson BE. Issues of race, ethnicity, and culture in 
caregiving research: a 20-year review (1980-2000). Gerontologist. 2002;42:237-72.  

31. Willis R. Individualism, collectivism and ethnic identity: cultural assumptions in accounting 
for caregiving behaviour in Britain. J Cross Cult Gerontol. 2012;27:201-16.  

32. Bindley K, Lewis J, Travaglia J, DiGiacomo M. Bureaucracy and burden: An Intersectionality-
Based Policy Analysis of social welfare policy with consequences for carers of people with 
life-limiting illness. Palliative Medicine. 2023;37:543-557.  

33. Koffman J, Ho YK, Davies J, Gao W, Higginson IJ (2014) Does Ethnicity Affect Where People 
with Cancer Die? A Population-Based 10 Year Study. PLoS ONE 9(4): e95052. 
doi:10.1371/journal.pone.0095052 

34. Evans, N., Meñaca, A., Andrew, E.V. et al. Appraisal of literature reviews on end-of-life care 
for minority ethnic groups in the UK and a critical comparison with policy recommendations 
from the UK end-of-life care strategy. BMC Health Serv Res 2011; 11, 141. 
https://doi.org/10.1186/1472-6963-11-141 

35. Oliva-Moreno J, Peña-Longobardo  LM, Garcia-Mochon L, del Rio Lozano M, Metcalfe IM, 
del Mar Garcia-Calvente M. The economic value of time of informal care and its 
determinants (The CUIDARSE Study)PLOS ONE May 21, 2019 
https://doi.org/10.1371/journal.pone.0217016 

36. Gardiner C, McDermott C, Hulme C. Costs of Family Caregiving in Palliative Care (COFAC) 
questionnaire: development and piloting of a new survey tool. BMJ Supportive & Palliative 
Care 2019;9:300-306. 

37. Etkind SN, Bone AE, Gomes B, Lovell N, Evans CJ, Higginson IJ, Murtagh FEM. How many 
people will need palliative care in 2040? Past trends, future projections and implications for 
services. BMC Med. 2017;15:102. doi: 10.1186/s12916-017-0860-2. 

 
 

about:blank
about:blank

