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Article focus
 � What is the utilization rate and cost of 

formal and informal care, home adap-
tations, and physiotherapy among hip 
fracture patients aged 60 years and 
above?

Key messages
 � Formal and informal care are significant 

sources of cost following hip fracture in 
older patients.

 � There is considerable variation in the 
interpretation of informal care require-
ments among patients.

 � The design of health resource utilization 
section in the questionnaire needs to take 
these factors into account in order to 
obtain a more accurate cost estimate.

Strengths and limitations
 � First study to estimate the cost of informal 

care as a result of a hip fracture in the UK.

Utilization and costs of formal and 
informal care, home adaptations, and 
physiotherapy among older patients 
with hip fracture

Aims
This feasibility study investigates the utilization and cost of health resources related to for-
mal and informal care, home adaptations, and physiotherapy among patients aged 60 years 
and above after hip fracture from a multicentre cohort study (World Hip Trauma evaluation 
(WHiTe)) in the UK.

Methods
A questionnaire containing health resource use was completed at baseline and four months 
post-injury by patients or their carer. completion rate and mean cost of each health resource 
item were assessed and sensitivity analysis was performed to derive a conservative estimate 
of the informal care cost. All costs are presented in 2017/18 pound sterling.

Results
A total of 4,183 patients from the WHiTe cohort completed the baseline questionnaire 
between May 2017 and April 2018, of whom 3,524 (84.2%) completed the four-month 
health resource section. estimated mean costs of formal and informal care, home adapta-
tions, and physiotherapy during the four months following injury were £2,843 (sD 5,467), 
£6,613 (sD 15,146), £706 (sD 1,706) and £9 (sD 33), respectively. Mean cost of informal 
care decreased to £660 (sD £1,040) in the sensitivity analysis when informal care was capped 
at 17.2 hours per day.

Conclusion
Informal care is a significant source of costs after hip fracture and should therefore be 
included in future economical analyses of this patient group. our results show that there is 
considerable variation in the interpretation of time-use of informal care among patients and 
further work is needed to improve how data regarding informal care are collected in order 
to obtain a more accurate cost estimate.
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 � Patients had difficulty reporting their use of informal 
care and tended to report ‘care availability’, hence the 
cost of informal care could be overestimated.

introduction
Each year approximately 1.6 million hip fractures occur 
worldwide,1 and the figure could reach between 4.5 mil-
lion2 and 6.3 million3 by 2050 due to rising life expec-
tancy. Fractures are associated with significant morbidity 
and premature mortality,4 loss of independence, devel-
opment of chronic pain, diminished quality of life,5 and 
as a result increased financial burden.6 This is especially 
true in older adults where hip fractures are becoming 
more common and complex in an ageing and increas-
ingly frail population.7-9

according to a recent systematic review conducted by 
Williamson et al10 regarding the cost of fragility hip frac-
tures globally, the pooled estimate of health and social 
care costs in the first 12 months following a hip fracture 
was $43,669. in this evaluation, inpatient care was the 
main cost driver, responsible for 31% of total cost, with 
index hospitalization accounting for approximately 80% 
of the total inpatient cost in the first year.10 However, 
none of the studies included in the review investigated 
productivity loss or the cost of informal care for patients 
after a fragility hip fracture.

in the UK, over 65,000 hip fractures occur each year11 
at an annual cost of £1 billion.11 given the profound loss 
of function and independence following a hip fracture, 
manifested in around 50% of older patients unable to 
mobilize independently afterwards,12 patients need sup-
port once they leave the hospital. This support takes a 
different form for every patient, largely depending on 
their overall health and immediate environment, but it is 
usually a combination of formal (i.e. paid) care, informal 
care (unpaid, generally provided by family and/or rela-
tives), and/or physical adaptations to their home. These 
are significant cost drivers, but are not routinely provided 
by the NHs. Furthermore, as elderly patients report being 
more concerned with potential loss of independence 
rather than the risk of mortality after a hip fracture, suc-
cess in rehabilitation has been a key marker of quality of 
care used by the National Hip Fracture database (NHFd).13 
in this feasibility study, we therefore sought to estimate 
the level and costs associated with the utilization of for-
mal and informal care, home adaptations, and physio-
therapy, as a key component of rehabilitation among 
older patients with hip fractures in the UK.

Methods
Study population. The multicentre World Hip Trauma 
Evaluation (WHiTE) cohort was set up in 2014 to measure 
outcomes, including health-related quality of life, among 
UK patients with hip fracture.14 it uses the same eligibil-
ity criteria as the NHFd, so all patients with a hip fracture 

are included unless they are younger than 60 years or are 
treated nonoperatively. The data in WHiTE are broadly 
representative of the UK hip fracture population cap-
tures in the NHFd.15,16 The detailed study protocol has 
been described elsewhere.17 a number of randomized 
controlled trials are embedded within the WHiTE cohort 
(WHiTE 3,18 WHiTE4,19 WHiTE Five,20 WHisH,21 and WHiTE 
8 CoPal22). Patients included in this study were a subset 
of the full WHiTE cohort as the health economics compo-
nent of the questionnaire was introduced to the cohort 
in april 2017. Hence, only patients who had completed 
their baseline questionnaire between May 2017 and april 
2018 were included in this study.
Collection of health resource use data. Patients, or their 
main carer for those with cognitive impairment, com-
pleted a questionnaire at baseline, reflecting pre-injury 
status and four months post-injury. in the baseline 
resource use section of the questionnaire, patients were 
asked about their use of a formal full-time or part-time 
home care, informal care if they were not in a residen-
tial care home or nursing home, or in a hospital in the 
four months leading up to their hip fracture. in the four-
month questionnaire, the same questions were asked in 
the resource use section, with participants reporting on 
their use based on their recall since the time of discharge 
from their acute hospital stay. additional health resource 
items in the four-month health resource section included 
home adaptations as well as NHs-funded and privately 
funded physiotherapy sessions.
Cost of health resources. a descriptive cost analysis of 
formal and informal care, home adaptations, and phys-
iotherapy, based on available cases, was performed. 
available case analysis refers to analysis of all observed 
data at each timepoint from participants who completed 
baseline and/or four-month health resource section. The 
cost of formal care included cost of residential care facili-
ties such as residential or nursing homes, as well as full- 
or part-time formal care at home.

The unit costs of health resources were obtained from 
the 2018 Personal social services Research Unit (PssRU)23 
publication (Table i).23-30 The estimated cost of each health 
resource item per patient was calculated by multiplying 
the frequency of resource use by the unit cost per resource 
(where applicable) and were expressed in 2017/2018 
pound sterling (£). Unit costs were adjusted to 2017/2018 
prices using the 2018 NHs Hospital & Community Health 
services (HCHs) index23 for health service resources as 
necessary. No discounting of costs was applied since the 
time horizon was only four months.

in order to compute the estimated cost of health resou-
rce per patient, the following assumptions were made:  
1) patients who reported living in residential care facilities 
at four months were assumed to have lived there since dis-
charge from the acute hospital and hence not to have 
received any formal or informal care at their own home;  
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2) patients who reported staying in residential care facilities 
since discharge were assumed not to have any home adap-
tations; 3) patients who reported having formal full-time 
care were assumed not to have any informal care; 4) 
patients who reported staying in residential care facilities/
hospitals or had formal full-time care were assumed not to 
have any physiotherapy; 5) among patients who indicated 
they received formal care, unless otherwise stated, they 
were assumed to have only one formal (full-time/part-
time) carer; 6) if patients indicated receiving formal part-
time care from more than one carer at a time, their reported 
use of formal part-time care was based on the carer who 
provided the longest duration of care; 7) no gender wage 
gap was applied during computation of the cost of infor-
mal care; 8) mean physiotherapy duration was one hour 
per session, and the number reported per week applied to 
each week within the four months; and 9) 37.5 working 
hours per week was assumed.
Statistical analysis. descriptive statistics such as percent-
age, mean, and sd for normally distributed variables, as 
well as median and interquartile range (iQR) for non-
normally distributed variables were used to describe the 
patients’ baseline characteristics. Costs were expressed 
in mean (sd) but the median and iQR were also pre-
sented in the tables since the cost was positively skewed. 
statistical analysis was performed using R (version 3.5.2; 
R Foundation for statistical Computing, vienna, austria).

some patients reported that they received informal 
care 24 hours per day in the previous four months. This 
could be due to the difficulty in defining informal care in 
terms of the nature of the caring tasks and the care inten-
sity, for example when a carer lived at the same address.31 
Therefore, we performed a sensitivity analysis where we 
categorized patients who reported receiving informal 
care for more than 17.2 hours per day as outliers. after 
considering the mean UK sleep time of 6.8 hours,32 we 
capped their amount of informal care to waking hours at 
17.2 hours per day.

Results
Study population. a total of 4,183 patients completed the 
baseline questionnaire, including the health economics 
component, between May 2017 and april 2018. of these, 
3,524 patients (84.2%) completed the four-month health 
economics component. at baseline, the majority of the 
patients were female (69.6%, n = 2,913), were non-smokers 
(79.1%, n = 3,310), were mobile outdoors with one or two 
aid(s) (60.9%, n = 2,546), and had severe systemic dis-
ease (53.5%, n = 2,238) based on the american society of 
anesthesiologists (asa) physical status grade.33,34 Based 
on the abbreviated Mental Test score (aMTs)35 presented 
in Table i, the median postoperative aMTs was 9 (iQR 7  
to 10) and the proportion of patients with aMTs of less 
than seven (which suggests cognitive impairment) was 
22.3% (n = 934). The most common type of fracture was a 
displaced intracapsular fracture (46.1%, n = 1,928), treated 
with a hemiarthroplasty (38.3%, n = 1,602) (Table ii).
Completion rate. Completion rates per question var-
ied between 75% and 89% for the pre-injury health 
resource section, and between 96% and nearly 100% at 
four months (Table iii). Completion rate at four months 
is higher than at baseline because the completion of the 
baseline health resource section was not mandatory, 
unlike baseline clinical information. The high completion 
rate suggests that enough useful information could be 
extracted from the patients’ responses in order to estimate 
the utilization rate and mean cost of health resources per 
patient during pre- and post-injury periods.
Utilization rate of health resource. Table iv reports the 
noticeable increase in utilization of part-time home care 
(from 12.0% (n = 501) pre-injury to 23.6% (n = 832) post-
injury) and informal care (17.7% (n = 739) pre-injury 
and 35.2% (n = 1,242) post-injury) after a hip fracture. 
among 2,288 patients who returned to their own home 
by four months post-injury, 1,630 (71.2%) had formal or 
informal care while 1,142 (49.9%) had at least one form 
of home adaptation. The utilization rate of NHs or private 
physiotherapy between discharge from their index hos-
pital and four months post-injury among patients who 
returned to their own home was 54.9% (n = 1,256).
Mean cost per patient. in the base case analysis, the 
main cost driver pre-injury was formal care; this changed 

Table i. Unit cost of health resource (in 2017/18 £)23-30

Resource item Unit type Unit cost, £ Source

Formal care  
Residential care 
facilities

 

 Residential home Week 847.00 PssRU 2018 p.2723

 Nursing home Week 698.80* PssRU 2010 p.4924

Full-time home Hour 18.93 UKHCa, 201925

Part-time home Hour 26.36* PssRU 2017 p.12526

informal care  
  Median wage week 569.00 office for National 

statistics, 201927

Home adaptation  
Bathroom each 4,563.00* garrett, 2016:  

Table 1128

Bedroom each 118.00 PssRU 2018 p.9223

Fixed hoist each 3,194.10* garrett, 2016:  
Table 1128

grab rail each 99.90 PssRU 2018 p.9223

level-access shower each 5,078.00 PssRU 2018 p.9223

outdoor rail each 95.80 PssRU 2018 p.9223

Ramp each 906.00 PssRU 2018 p.9223

stair lift each 2,046.00 PssRU 2018 p.9123

steps each 879.00 PssRU 2018 p.9223

Toilet each 2,535.00* garrett, 2016:  
Table 1128

physiotherapy  
NHs hour 38.53* PssRU 2015 p.21729

Private hour 75.00 The Physio Centre, 
201830

*inflated to 2017/18 cost using hospital and community health services’ pay 
and price inflation.
PssRU, Personal social services Research Unit; UKHCa, United Kingdom 
Home Care association.
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to informal care in the post-injury phase (Figure 1). 
However, in the sensitivity analysis, where informal care 
was capped, the main cost driver was formal care, both 
before and after the injury.

only 75 (8.2%) patients reported that informal carers 
were providing over 155 hours of care per week (or 
approximately 22 to 24 hours per day) before their injury. 
This rose to 511 (34.8%) in the four months post-injury 
(Figure 2). applying the limit of 17.2 hours per day (or 
120.4 hours per week) for informal care would drastically 
decrease the mean cost of informal care from £1,761 (sd 
7,297) to £361 (sd 819) in the four months prior to the 
injury and from £6,613 (sd 15,146) to £660 (sd 1,040) 
in the four months after the injury (Table v). This in turn 
resulted in a decrease in the total mean cost in the sensi-
tivity analysis, where the overall cost decreased from 
£3,659 (sd 7,992) to £2,470 (sd 4,669) during the pre-
injury time frame and was almost halved from £9,969 
(sd 15,173) to £4,189 (sd 5,426) during the post-injury 
time frame. However, if median cost and its iQR were 
considered, median cost of informal care pre-injury rem-
ain ed unchanged due to its positive skewness while 
the iQR became narrower (from £0 to £2,064, to £0 to 
£1,827) when the number of hours of informal care was 
capped. Estimated mean costs for home adaptations and 
physiotherapy were £706 (sd 1,706; median £0, iQR 0 to 
100) and £9 (sd 33; median 0, iQR 0 to 8), respectively.

Discussion
This feasibility study found that there is considerable vari-
ation in the interpretation of informal care, which might 
explain informal care being the main cost driver for 
patients over the age of 60 years following a hip fracture 
but formal care being the main cost driver after the infor-
mal care hours were capped at 17.2 hours per day. The 
high levels of informal care reported could be due to 
some patients signalling the care availability instead of 
the time-use of care as patients in this study had found it 
difficult to assess the time and intensity of informal care, 
particularly when carers live at the same address as the 
patient. However, since the mode of administration and 
content of the resource use section was the same before 
and after the injury, any measurement error can be 
assumed to be the same for both. Therefore, while the 
magnitude of the use of informal care may be subject to 
interpretation, there is a clear increase in the need for 
informal care following a hip fracture.

Based on a study conducted by leal et al,36 the mean 
cost of hospital treatment in the 12 months following a 
hip fracture in the UK was approximately £8,613 (in 
2012/2013 prices). This would amount to around £8,813 
in 2017/2018 prices after adjusting for inflation using 
the HCHs index. if the amount of formal and informal 
care recorded in this study were assumed to remain  
constant between four and 12 months, the mean cost  

Table ii. Baseline characteristics of patients from the World Hip Trauma Eval-
uation cohort between May 2017 and april 2018

Characteristic WHiTE cohort (n = 4,183)*

Mean age, yrs (sd) 82.8 (8.6)
Sex, n (%)  
Female 2,913 (69.6)
Male 1,270 (30.4)
Diabetes, n (%)  
No 3,108 (74.3)
yes 591 (14.1)
Unknown 484 (11.6)
Smoker, n (%)  
No 3,310 (79.1)
yes 374 (8.9)
Unknown 499 (11.9)
Renal failure, n (%)  
No 3,389 (81.0)
yes 295 (7.1)
Unknown 499 (11.9)
Median preoperative aMTs (iQR) 9 (7 to 10)
Median postoperative aMTs (iQR) 9 (7 to 10)
pre-injury mobility, n (%)  
Freely mobile without aids 36 (0.9)
Mobile outdoors with one aid 1,602 (38.3)
Mobile outdoors with two aids or frame 944 (22.6)
some indoor mobility 665 (15.9)
No functional mobility 785 (18.8)
Unknown 151 (3.6)
ASA physical status grade, n (%)  
i 84 (2.0)
ii 907 (21.7)
iii 2,238 (53.5)
iv 592 (14.2)
v 15 (0.4)
Unknown 347 (8.3)
Fracture classification, n (%)  
intertrochanteric 1,748 (41.8)
intracapsular (undisplaced) 238 (5.7)
intracapsular (displaced) 1,928 (46.1)
subtrochanteric 141 (3.4)
Unknown 128 (3.1)
Operation type, n (%)  
Hemiarthroplasty 1,602 (38.3)
Total hip arthroplasty 378 (9.0)
screw fixation 85 (2.0)
intramedullary nail fixation 537 (12.8)
sliding hip screw fixation 1,429 (34.2)
other 26 (0.6)
Unknown 126 (3.0)

*due to rounding off errors, the percentages may not always add up to 100%.
aMTs, abbreviated mental test score; asa, american society of 
anesthesiologists; iQR, interquartile range; WHiTE, World Hip Trauma 
Evaluation.

Table iii. Completion rate (%) of health resource items during pre-  
and post-injury

Resource item pre-injury 
(n = 4,183)

post-injury 
(n = 3,524)

Formal care  
Residential care facilities 3,705 (88.6) 3,516 (99.8)
Full-time home 3,543 (84.7) 3,461 (98.2)
Part-time home 3,497 (83.6) 3,451 (97.9)
informal care 3,149 (75.3) 3,420 (97.0)
Home adaptation N/a 3,490 (99.0)
physiotherapy  
NHs N/a 3,375 (95.8)
Private N/a 3,381 (95.9)

N/a, not applicable.
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of formal care after a hip fracture would be similar at aro-
und £8,529, and mean cost of informal care would be 
about £1,980 over 12 months, using the conservative 
estimate of informal care from our sensitivity analysis. 
given that the majority of the patients reported a need 
for formal or informal care following their injury, these 
costs clearly need to be included when examining the 
‘true’ economical burden of hip fractures in older 
patients. We found that informal care plays a significant 
role in the care of older patients in the UK. around 85% 
of the 2.3 million elderly with functional disabilities 

living in private households in England received informal 
care37 and, according to the National audit office, the 
value of informal care provided in 2015/16 is compara-
ble to the national spending on healthcare and signifi-
cantly outweighs that of formal care provided by local 
government and the NHs.38

There is a desire of the majority of older people to  
live independently in their own homes for as long as  
possible and home adaptations have been shown to 
improve older and disabled people's quality of life by 
enabling such independence.39,40 This is reflected in our 

Table iV. Utilization rate of health resources and estimated cost per patient over four months for pre- and post-injury periods (in 2017/18 £)

Resource item pre-injury (n = 4,183) post-injury (n = 3,524)

 No. of 
patients (%)

Mean cost, 
£ (SD)

Median cost, 
£ (iQR)

No. of 
patients (%)

Mean cost, £ 
(SD)

Median cost, 
£ (iQR)

Formal care  
Residential care 
facilities

 

 Residential home 292 (7.0) 1,135 (3,880) 0 (0 to 0) 265 (7.5) 1,085 (3,802) 0 (0 to 0)
 Nursing home 188 (4.5) 603 (2,608) 0 (0 to 0) 326 (9.3) 1,101 (3,446) 0 (0 to 0)
Full-time home 107 (2.6) 21 (122) 0 (0 to 0) 39 (1.1) 8 (75) 0 (0 to 0)
Part-time home 501 (12.0) 435 (1,774) 0 (0 to 0) 832 (23.6) 669 (3,016) 0 (0 to 0)
informal care 739 (17.7) 1,761 (7,297) 0 (0 to 0) 1,242 (35.2) 6,613 (15,146) 0 (0 to 0)
Home adaptation  
Bathroom N/a N/a N/a 407 (11.5) 532 (1,465) 0 (0 to 0)
Bedroom N/a N/a N/a 13 (0.4) 0.44 (7.19) 0 (0 to 0)
Fixed hoist N/a N/a N/a 11 (0.3) 10 (179) 0 (0 to 0)
grab rail N/a N/a N/a 584 (16.6) 17 (37) 0 (0 to 0)
level-access shower N/a N/a N/a 34 (1.0) 49 (499) 0 (0 to 0)
outdoor rail N/a N/a N/a 92 (2.6) 2.53 (15) 0 (0 to 0)
Ramp N/a N/a N/a 27 (0.8) 7.01 (79) 0 (0 to 0)
stair lift N/a N/a N/a 135 (3.8) 79 (395) 0 (0 to 0)
steps N/a N/a N/a 15 (0.4) 3.78 (58) 0 (0 to 0)
Toilet N/a N/a N/a 7 (0.2) 5.08 (113) 0 (0 to 0)
physiotherapy  
NHs N/a N/a N/a 1,206 (34.2) 8.22 (33) 0 (0 to 6.94)
Private N/a N/a N/a 87 (2.5) 0.74 (6.76) 0 (0 to 0)

iQR, interquartile range; N/a, not applicable.
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Mean cost of each cost component during pre- and post-injury for base case and sensitivity analysis.
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preliminary results where 981 (85.9%) patients who lived 
in their homes and made at least one home adaptation 
were patients with limited mobility (i.e. needed at least 
one aid or help to move around). although almost half of 
the patients who live in their homes reported not having 
physiotherapy within 120 days since discharge, it remains 
unknown if this was due to patient’s choice or the logis-
tics of receiving rehabilitation after leaving the hospital. 
according to the Physiotherapy Hip Fracture sprint audit, 
the wait for physiotherapy after a hip fracture was 15 
days on average but could be as high as 80 days.41

To our knowledge, this is the first study that estimates 
the cost of informal care as a result of a hip fracture in the 
UK. However, it is not without its limitations. in order to 
keep the length of the questionnaire short to reduce 
respondent fatigue and increase completion rate of 
health resource use in a frail elderly cohort, assumptions 
that could underestimate/overestimate the cost of the 

examined health resources were made. Patients who had 
died before the completion of the four-month question-
naire were treated as non-response (n = 38, or 0.9% of 
the baseline population) instead of assuming that they 
had not incurred any cost. These patients were likely to 
require more care before they died and hence the actual 
cost of care may be underestimated in this study. Patients 
who reported to be living in residential care facilities at 
four months were assumed to have stayed there since 
discharge from the acute hospital, although patients 
could potentially have been discharged home and then 
moved to a care facility. Hence, the cost of residential 
care could be overestimated and the cost of formal home 
care, informal care, home adaptation, or physiotherapy 
could in turn be underestimated. likewise, we assumed 
that patients living in residential care facilities/hospitals 
or those who had formal full-time care would not have 
any physiotherapy. While it seems unlikely that patients 

Table V. Estimated cost of the main cost components per patient over four months in base case and sensitivity analyses (in 2017/18 £)

Analysis pre-injury (n = 4,183) post-injury (n = 3,524)

 Mean cost, £ (SD) Median cost, £ (iQR) Mean cost, £ (SD) Median cost, £ (iQR)

Base case  
Formal care 2,164 (4,684) 0 (0 to 710) 2,843 (5,467) 0 (0 to 2,241)
informal care 1,761 (7,297) 0 (0 to 0) 6,613 (15,146) 0 (0 to 2,064)
Home adaptation N/a N/a 706 (1,706) 0 (0 to 100)
Physiotherapy N/a N/a 9 (33) 0 (0 to 8)
Total 3,659 (7,992) 0 (0 to 3,137) 9,969 (15,173) 3,620 (0 to 11,880)
Sensitivity  
informal care 361 (819) 0 (0 to 0) 660 (1,040) 0 (0 to 1,827)
Total 2,470 (4,669) 0 (0 to 1,827) 4,189 (5,426) 1,846 (0 to 6,499)

iQR, interquartile range; N/a, not applicable.
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received much physiotherapy in these contexts, this 
could lead to an under estimate of the physiotherapy 
costs. We did not collect detailed information on the 
home care companies which patients used or how much 
the patient paid out-of-pocket versus how much was 
subsidized by the local government agency in order  
to reduce the length of the questionnaire to prevent 
respondent fatigue. We used the UK Home Care asso-
ciation’s estimation of the minimum price that homecare 
providers need to receive from councils as a conserva-
tive estimate of the cost of full-time home care.

another key limitation is the difficulty patients had in 
reporting their use of informal care. although we sought 
to account for this in our sensitivity analysis, those results 
may still overestimate informal care as the carer was 
assumed to be providing care except when he/she was 
sleeping. The challenges when measuring the amount of 
informal care using surveys are not unique to this study; 
similar concerns were reported in the English longitudinal 
study of ageing.31 These challenges, nonetheless, must 
be borne in mind when designing, conducting, and 
interpreting results from these types of studies.

Based on findings from this feasibility study, the health 
resource section used in the WHiTE cohort and embed-
ded randomized trials will be refined, with emphasis on 
capturing the time-use of informal care by patients in 
order to obtain more accurate cost estimates. We will 
include a definition of informal care with an emphasis on 
stating the time taken to perform specific tasks. This is 
consistent with the practice used in validated question-
naires on productivity loss and informal care.42

in conclusion, formal and informal care are the major 
drivers of costs for patients after they leave hospital fol-
lowing a hip fracture and should be included in economi-
cal analyses where an accurate measure of overall costs is 
necessary. informal costs in particular can be challenging 
to collect but understanding the complexities of these 
data can help design questionnaires that produce reliable 
estimates. once more reliable estimates can be obtained, 
future work could include subgroup analysis of formal 
and informal care by, for example, patients with cognitive 
impairment versus those without.
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