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ABSTRACT

Objectives This paper aims to investigate resident, facility
and country characteristics associated with length of stay
in long-term care facilities (LTCFs) across six European
countries.

Setting Data from a cross-sectional study of deceased
residents, conducted in LTCFs in Belgium, England,
Finland, Italy, the Netherlands and Poland.

Participants All residents aged 65 years and older at
admission who died in a 3-month period residing in a
proportional random sample of LTCFs were included.
Primary and secondary outcome measures The
primary outcome was length of stay in days, calculated
from date of admission and date of death. Resident, facility
and country characteristics were included in a proportional
hazards model.

Results The proportion of deaths within 1year of
admission was 42% (range 32%—63%). Older age at
admission (HR 1.04, 95% CI 1.03 to 1.06), being married/
in a civil partnership at time of death (HR 1.47, 95% Cl
1.13 to 1.89), having cancer at time of death (HR 1.60,
95% Cl 1.22 to 2.10) and admission from a hospital (HR
1.84, 95% Cl 1.43 t0 2.37) or another LTCF (HR 1.81, 95%
Cl 1.37 to 2.40) were associated with shorter lengths of
stay across all countries. Being female (HR 0.72, 95% Cl
0.57 to 0.90) was associated with longer lengths of stay.
Conclusions Length of stay varied significantly between
countries. Factors prior to LTCF admission, in particular the
availability of resources that allow an older adult to remain
living in the community, appear to influence length of stay.
Further research is needed to explore the availability of
long-term care in the community prior to admission and its
influence on the trajectories of LTCF residents in Europe.

INTRODUCTION

As the population ages, the need for acces-
sible, appropriate long-term care provision
will become a global priority. Despite being
reported as the least preferred place of death,
older adults with dementia and multiple,
complex conditions often die in long-term
care facilities (LTCFs), although the propor-
tion of deaths differs significantly between

Strengths and limitations of this study

» The study sample included a large, representative
sample of residents in long-term care facilities
(LTCFs) across six European countries.

» The cohort of residents was identified retrospective-
ly after death, meaning that there was no loss to
follow-up at the end of the study.

» The study collected data on LTCF characteristics,
including LTCF type and size.

» Health-related characteristics were measured either
at death or in the last month/week of life, limiting the
generalisability of the findings to resident character-
istics at LTCF admission.

» The study was limited to data collected from LTCF
staff members, increasing the likelihood of recall
bias.

countries." In England and Wales, LTCFs
are projected to become the most common
place of death for older adults by 2040.°
Previous reviews of studies containing
community-based samples of older adults
have identified numerous factors predictive
of future LTCF admission, with older adults
with dementia more likely to be admitted to
an LTCF than those without.” * Postadmis-
sion, the factors associated with shorter and
longer length of stay in an LTCF have also
been explored”™; a systematic review of
these factors identified shorter lengths of stay
associated with older age, being male, having
a cancer diagnosis, shortness of breath,
receipt of oxygen therapy and residence in an
LTCF providing nursing care." In particular,
the review found stronger evidence for the
association of poor physical functioning and
shorter lengths of stay, compared with cogni-
tive functioning. The findings of the review
were limited as no international studies using
data comparable between countries were
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identified and few studies included characteristics related
to the facility or used data collected at time points post-
admission. More recently, length of stay in nursing homes
across seven countries has been examined using interna-
tionally comparable data from the Services and Health
for Elderly in Long TERm care (SHELTER) study.'® The
sample was restricted to nursing homes, was neither
randomly sampled nor representative of each country,
and the findings were not reported between countries."’
In this analysis, we have used data from the Palliative
Care for Older People in care and nursing homes in
Europe (PACE) study, a retrospective, cross-sectional
study of deaths in LTCFs, conducted in six European
countries, which aimed to explore quality of dying and
end-oflife care.® The PACE study collected data on
nationally representative samples of deaths in multiple
types of LTCFs, allowing comparison of length of stay
between countries. This paper aims to compare length of
stay between countries and to investigate the association
of resident, facility and country level factors with length
of stay from admission to death in LTCFs. In doing so,
it will explore differences in the characteristics of LTCF
residents with varying lengths of stay and identify hetero-
geneity in a relatively under researched population.

METHODS
Study design and setting
The PACE study undertook a retrospective, cross-sectional
study of deaths in LTCFs in Belgium, England, Finland,
Italy, the Netherlands and Poland. LTCFs were defined
as a collective institutional setting where care is provided
for older adult residents who reside there, 24 hours a day,
7days a week, for an undefined period of time.' The
care provided includes onsite provision of personal assis-
tance with activities of daily living, nursing and medical
care may be provided onsite or by nursing and medical
professionals working from an organisation external to
the setting.19

In each country, a proportional random sampling
framework of LTCFs was developed using national lists
of LTCFs. In Italy, no national list of LTCFs was avail-
able, therefore, a cluster of nursing homes interested
in research was used.'” In England, LTCFs were also
recruited from Enabling Research in Care Homes, a
network of LTCFs with an interest in research participa-
tion.?’ The methods used to recruit the LTCF and ethical
approvals are discussed in the study protocol and primary
outcomes publication.21 2

Patient and public involvement

In each country, feedback on questionnaires for rela-
tives was provided by three relatives recruited by the
researchers. In England, a research partnership group
including carers and volunteers provided feedback on
questionnaires for relatives. Patient and public involve-
ment is discussed in detail in the study protocol.”'

Study population

LTCFs that consented to take part in the study were asked
to provide data on the facility and on all resident deaths in
a retrospective period between 2015 and 2016. Residents
were included in the study if they had died in the facility,
or after transfer to hospital, in the past 3 months. For each
identified resident, structured questionnaires were sent
to the administrative staff (response rate 95.7%), facility
manager (94.7%) and a staff member who knew the resi-
dent (81.6%). Questionnaires were also sent to the resi-
dent’s physician and the resident’s relative, however, data
from these questionnaires are not used in this analysis.

Independent variables

Factors identified in a systematic review as having strong,
moderate or weak evidence of being related to length of
stay were used to identify variables of interest collected
in the PACE study."” The construction of each variable is
detailed in table 1.

Demographic data were collected on resident age,
gender, marital status and source of admission. Data on
diagnoses of cancer, severe pulmonary disease or severe
diabetes were collected, as was the presence of pressure
ulcers or history of a stroke. Shortness of breath, oxygen
therapy, assistance with eating or drinking and enteral,
parenteral or artificial administration of nutrition
during the last week of life were also recorded. Severity
of dementia was calculated using a combined score from
the Global Dementia Scale (GDS)? and Cognitive Perfor-
mance Scale (CPS).**

The general health of the resident during the last week
of life was documented using a scale of 0-100, with 0
representing worst health possible and 100 representing
the best health possible. Physical functioning was deter-
mined using two validated questionnaires, the Bedford
Alzheimer Nursing-Severity Scale (BANS-S)® and the
EuroQol 5 dimensional (EQ-5D).*® The BANS-S collected
data on seven items; ability to dress oneself, sleep cycle,
speech, eating, mobility, muscle flexibility and eye contact
in the last month of life. The EQ-5D measured quality of
life in the last week of life, including anxiety or depres-
sion, mobility, self-care, usual activities and pain in the
last week of life.

Contact with health services were measured by the
number of visits either received or made by a physi-
cian, visits to a hospital and admissions to an emergency
department. Place of death was determined as the facility,
hospice or palliative care unit, or a hospital.

Using the typology developed by Froggatt et al, LTCFs
were categorised by the type of care offered.”” These
were: type 1; a facility where onsite care is provided by
physicians, nurses and care assistants (present in Italy,
Netherlands, Poland); type 2: a facility where onsite care
is provided by nurses and care assistants with medical
provision provided by local, external primary care
services (present in all countries); type 3: a facility where
onsite care is provided by care assistants, and nursing with
medical provision provided by local, external primary care
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Table 1

Definition of variables used in the analysis

Variable name

Variable definition

Age
Gender
Marital status

Source of admission

Cancer

Severe pulmonary disease
Severe diabetes

Pressure ulcers

Stroke

Shortness of breath

Oxygen therapy

Assistance with eating or
drinking

Enteral, parenteral or artificial

administration of nutrition
Severity of dementia

General health

Physical functioning

Physician visits
Hospital visits
Emergency department
admissions

Place of death

LTCF type

LTCF funding status

LTCF size

Resident age at the time of admission.
Resident gender at the time of admission.

Marital status at the time of death, grouped into married/in civil partnership or in long-term
relationship, or other (divorced, widowed, never married).

Source of admission to the LTCF, grouped into three categories, community, hospital or another
LTCF.

Diagnosis based on the question ‘which of the following conditions was the resident suffering
from at the time of death?’

Whether the resident had decubitus during the last week of life.
Whether the resident suffered a stroke in the last month of life.

Whether the resident experienced shortness of breath during the last week of life, classed as not
at all, somewhat or a lot.

Whether the resident received oxygen therapy in the last week of life.
Whether the resident received assistance with eating or drinking in the last week of life.

Whether the resident received enteral,parenteral or artificial administration of nutrition in the last
week of life.

Very severe or advanced dementia was classed as a GDS score of 7 and a CPS score of 5 or 6.
Severe dementia was classed as a GDS score less than 7 and a CPS score of 5 or 6, or a GDS
score of seven and a CPS score of less than 5. Mild or moderate dementia was classed as a
GDS score less than 7 and a CPS score of less than 5.

The general health of the resident during the last week of life, documented using a scale of 0 to
100, with O representing worst health possible and 100 representing the best health possible.

Scores for each BANS-S item ranged from one to four, with one indicating ability and four
indicating dependency, which were grouped into no or mild impairments (scores 1-2) versus
moderate to severe impairments (scores 3—4).

Scores for each EQ-5D item ranged from 0 to 5, with 0 indicating no problems or independence
and 5 indicating severe problems or total dependence. These were grouped into no or mild
impairments (scores 1-3) versus moderate to severe impairments (scores 4-5).

The no of visits either received or made by a physician during the last month of life.

The no of visits to a hospital, geriatric ward, intensive care unit or general ward (for more than
24 hours) during the last month of life.

The no of admissions to a hospital emergency room (for less than 24 hours) during the last
month of life.

Place of death was determined as the facility, a hospice or palliative care unit, or a hospital;
including a general ward, intensive care unit or accident and emergency department.

Each LTCF was categorised by the type of care offered. Type 1; a facility where onsite care is
provided by physicians, nurses and care assistants (present in ltaly, Netherlands, Poland); type
2: a facility where onsite care is provided by nurses and care assistants with medical provision
provided by local, external primary care services (present in all countries); type 3: a facility where
onsite care is provided by care assistants, and nursing with medical provision provided by local,
external primary care services (present in England).

The funding status of the LTCF was either public (non-profit), private (non-profit) or private (for
profit).

The size of the facility was classed as either small or large, based on average bed number in
each country sample.

BANS-S, Bedford Alzheimer Nursing-Severity Scale; CPS, Cognitive Performance Scale; EQ-5D, EuroQol 5 dimensional; GDS, Global
Dementia Scale; LTCF, long-term care facility.
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Deaths of residents from
322 LTCF
n=1,707 residents

Residents with missing
length of stay data, or
length of stay <1 day

n=30 residents

Sample
n=1,677 residents

Residents with missing
age, or admission to LTCF
before 65 years
n=184 residents

Sample
n=1,493 residents

Residents with completed
questionnaire was not
returned by
LTCF staff
n=256 residents

A

Analysis 1
(by country)
n=1,237 residents

Residents in Type 1
or Type 3 LTCFs
n=368 residents

e S S S

Y

Analysis 2
(type 2 LTCF only)
n=869 residents

Figure 1 Recruitment to the PACE study and development
of the dataset. LTCF, long-term care facility; PACE, Palliative
Care for Older People in care and nursing homes in Europe.

services (present in England). The funding status of the
LTCF was either public (non-profit), private non-profit or
private for profit. The size of the facility was classed as
either small or large, based on average bed number in
each country sample.

Dependent variable
Date of admission and date of death were used to calcu-
late length of stay in days in the facility.

Data analysis
First, analysis was conducted by country on all LTCFs
within the country sample, with LTCF type included
as a factor if more than one type was present in the
country. Second, analysis was restricted to residents in
type 2 LTCFs, providing onsite nursing care and external
medical provision, which are present in all six countries,
allowing for comparison of similar LTCF types between
countries.

The initial dataset contained data on 1707 participants,
as detailed in figure 1. Participants were excluded iflength
of stay could not be calculated or was less than 1day, if

residents were younger than 65years on admission, were
missing data on age, or no questionnaire was returned by
LTCF staff (n=470), resulting in a final sample of 1237
participants. Analysis of LTCFs providing onsite nursing
care only was conducted on 869 participants.

Univariate analysis of the variables was performed and
significance tested using log rank tests and Kaplan-Meir
curves were plotted for each factor. All factors associated
with the outcome at a p<0.2at univariate analysis were
entered into a proportional hazards model, including
testing for potential interactions between age, gender
and marital status. HRs, 95% CIs and p values that
reached a statistical significance of p<0.050r p<0.01are
reported. An HR above 1 indicates a greater risk of death,
or a shorter length of stay, and an HR of less than 1 indi-
cates a lower risk of death or alonger length of stay. Multi-
collinearity was checked using variance inflation factors.
Proportionality assumptions were tested by exploring
time-dependant covariates and Schoenfeld residuals;
and goodness of fit was tested using Cox-Snell residuals.
A variable to identify each individual LTCF was added as
a random, multilevel effect to account for multiple resi-
dents within the same LTCF. The final model used was a
parametric proportional hazards model using a Weibull
distribution. All analyses were performed using v16
Stata.”

RESULTS

The characteristics of the sample are described in table 2.
The non-response analysis did not identify significant
differences in the lengths of stay of residents for whom a
staff questionnaire was or was not completed and returned
(p=0.356). The median length of stay was 73.4weeks,
ranging from 16weeks in Poland to 103.9weeks in
Belgium. Average length of stay was 126 weeks (SD 157),
ranging from 93 (SD 156) weeks in Poland to 163 (SD
182) weeks in Belgium. The number of deaths within
lyear of admission was 521 (42%), ranging from 85
(32%) in Belgium to 165 (63%) in Poland. The mean age
of residents at admission was 83.9years (SD 7.2), ranging
from 82.1 (SD 7.8) in Poland to 85.7 (SD 7.4) in England.
The percentage of residents who were female was 67%,
ranging from 64% in Belgium to 77% in England.

Analysis of all LTCFs by country
Table 3 shows the results of the proportional hazards
model for each of the six countries, results that reached
a statistical significance of p<0.05 or p<0.01 are indicated.
In Belgium, older age at admission (HR 1.05, 95% CI
1.02 to 1.08), being married/in a civil partnership (HR
2.65, 95% CI 1.68 to 4.16) and admission from hospital
(HR 2.62, 95% CI 1.80 to 3.81) or another LTCF (HR
2.14, 95% CI 1.25 to 3.67) were associated with shorter
lengths of stay. Moderate or severe mobility problems
(HR 0.34, 95% CI 0.14 to 0.86) were associated with
longer lengths of stay.

4 Collingridge Moore D, et al. BMJ Open 2020;10:033881. doi:10.1136/bmjopen-2019-033881



Open access

3

panuiuon

(VANR AN (1) ce (81) ve (02) 68 (1e) vs (€1 ot (21) ap ellUBWISP 8IOASS
o e @ve GHee Wy ey GDH @¥  E\USWepeliepow IO PIN
(22) 8e¢ (52) 99 (88) 2 (12) ¥ (91 ov (ee) g2 (ge) 26 BllUSWSP dABY JOU PIP Juspisey
Solos ewueg
1005 €e/V12 1'G2/6'92 lz/z’62  6'6L/L°0C  Sle/vve  6°22/TEE Zve/l e las/uesw —uyyesy [eisusy
- 05 (oesz  Ge  @Hee @ @w @z ey  seonanssad
1005 ((IE:INE (1) e (X3 (1) se ()4t ®9 (6) e ayons
w0 @ Ghee @z bWz e @z @  se;qupaeses
€10 (e1) 091 (e} s¢ (1) 22 (1) og (8) 0z (ty s (S oy asessip Areuow|nd a19neg
800 GWieL  Wse  @Uve  GHee  GHee Gyt GHee  Jooued
(2) 16 01 (€9 (c1) ez (V4 (TN} (81) ¥ [endsoH
S Wee  BUE®  ©@u @0 @ ©0 @+  nOdeodson
(#8) 0101 (18) vie (68) 2Lt (98) G9! (g8) cle (e8) 29 (e8) vie 40171
S0k Weepjoaord
(91) 2oz (o1) sz (21) e (91) 1e (22) 89 (12) 91 (c1) og 4017148410
(o Ges  GHee  (ees  bees  wAeL G [udsoq
(ev) zeg (e9) oc1 (67) v6 (8%) 26 (0g) 52 (e9) 62 (2€) 96 Ayunwwo)
Cowes . uosswpejpsnos
1005 (12) 092 (k1) og (92) 05 (¥e) L (c2) 85 61 71 (€2) 19 diysieupied [IAIO € Ul JO PBLIEW —SNIE]S [B}lEIN
~evo  Goies  @90sk  (dler  @Aier  G9eor  (Jes  Gesor  ORWOI—MePLD
(9) 8 (®6 () 8 (2) el ()R (s #) kL 180 pue siesl 16
. wwes  Ueee  GWe  Los  @or G@w e  swokvegg
(82) 691 (1¥) 201 (1e) 2L (se) 29 (e¥) 201 (re) g2 (28) €6 sieshy8-G/
05 GWerk  BMls  wer  (Weze  OWee @9 @  swehyrgo
L0'0S  2°./6°¢€8 8'//1'28 8'9/7'¥8 v'1/2 8 2'./6€8  ¥°1/1°G8 G'9/9't8 (sseeh) gs/ues N
o uossslupeieeby.
(e¥) Les (e9) s91 () ¥9 (s¥) 28 (28) €6 (9¢) 22 (ce) 58 uoISsiWpe Jo JeSA | UlyIm syreaq
. wveL 9k wlb w9 €8 0k e uepow—Ausjounbue
L0'05 1S1/921 951/€6 eS1/9r L 9¢1/201 ovL/6LL eSL/Lyl 281/e9t (sxeem) ag/uesw —Aels jo Yyibus| ebeseny
. emiese bzimer  kebdey Uzhelze (opees (olelle Ukbeloy  (Gbueysiuepisljoequinu ebeiens) s301740 ON
anjeA d Legl=u €9g=u €61=u g6L=u gse=u G/=u 29g=u
[1=2E7\Y6) puejod SpuepayleN Key puejuiq puejbuz wnibjag

Collingridge Moore D, et al. BMJ Open 2020;10:¢033881. doi:10.1136/bmjopen-2019-033881



Open access

panuiuo)

1) evL () el (6) L1 (G162 (51 6€ 61 vL @b e aJow Jo suQ
~ egowr  oez B0 Bers  @@oz  Gles  E®el  eUN
200 suolssiwpe Juswpedap Aousbiawg
- bhe yer Wi Wer  (@es  G@e ke  eowiosup
(S2) 226 (59) 0L1 (18) 2G1 (s8) ¥l (92) 261 (S2) 95 (c2) 881 SUON
Coleos susipeidsod
(82) 0ge (L€) 26 (es) Lot (81) ve (Le) vs (02) s (61) 61 2I0W 10 BAI4
- (l@ees  (@es @ Gdoy  Gvon Gz sz s¥SAnojoleu0
V6Lt (L1 82 @ ¢ (€2 vv (r1) se s @ v auoN
e e episkyd
L0'0S (62) L9¢ (1¥) 801 (81) s¢ (1) 62 (c2) 55 (VARSI (L2) 2L 108100 843
w05 9w Gdser  G9vor  Gdewe  Gles.  E@es  Lwes  Awaxeyopstn
100 (€8) clLol (28) 622 (€2) et (e6) 821 (8) L0c  (62) 65 (92) 002 Aynqon
- w05 dovs  goie  Go)vor  G@esr 0o L9dey GO  buwe3
L005 (€9) 199 (89) 8.1 (9¢) 69 (89) oct (c9) Letk (ce) ve (6v) 621 yosads
005 @els  G9ker  GAvs @ Ovior s 9w Budeais
L00s (08) GLLE (88) 22 (s8) vol (96) g81 (e6)geec  (16) 89 (89) Le2 Buissaiq
. (cu=ENocseonimes|
L0'0S (69) 0g2 (89) 6.1 (r9) veiL (c9) 66 Q9) 291  (v) 1e (09) o€t ured
005 Geleoll  Geesz (@)L Gelser 8wz (el EeEwe  sommpepnsn
100 (¥6) SOk L (6) 0g2 (16) GL1 (s6) €81 (96) 1ve  (S6) 1L (ve) sve aJeo-j|los
w0 Egoskk  Geosz 08w Gelesr  Gelsez 9oz ez fwdow
L0'0S (ev) 8eS (1) geL (8v) 26 (s) eoL (€€) v8 (82) 12 (6€) €01 uolssaidap Jo Alaixuy
- (pEidsecEuelen)
L0'0s (62) 6GE (9¢) v6 e ve (e9) ozt (€2) L9 (6) 2 (c) Lg Adeisayy uebAxQ
- lwsee  Gw  @er  Guoe Wy (Ws  GWes 0y
(8¢) eLv (09) Letk (62) 95 (€e) 9 () LLL (82) 12 (ve) 06 leymewiog
. Wwer e o GMes  ees  L9dey Yoz RN
100 ures.q 4o sseupoys
oS @@ez Geert @9 @i @6 (IS (9L UOIANU L0 UONEASIUIPE [ERULE 1O [eioluaied feioluI
L0'0S (82) 096 (98) see (€2) ovL (€8) 651 (82) 261 (S9) 6% (€2) 061 Bunjuup Jo Buies yum aoue)sissy
anjea d Lezi=u €9g=u €61=u g6L=u gge=u g/=u g9z=u
[1=2E7\Y6) puejod sSpuepayleN Key puejuiq puejbuzg wnibjag

Collingridge Moore D, et al. BMJ Open 2020;10:¢033881. doi:10.1136/bmjopen-2019-033881



)
7
[
3]
3]
@
c
[
o

o

“nun

aleo aniel|ied ‘NDd ‘Aljioey ased wisy-Buol ‘4917 euonnoeld [eisush ‘dp ‘feuoisuswip G [0H0INT ‘dS-D3 ‘o[eoS Aenag-BuisinN Jowisyzly pioipag ‘S-SNYF ‘9ouBleA Jo siskjeue ‘YAONY

"SYAONY Aem-suo pue omy X uosiesad buisn paye|nojeo

sanjen d "'9=u azis 4017 ‘| g=u diysieumo 4917 ‘g9 =u adA} 4017 ‘g/=u suoissiwpe juswpedsp Aouabiaws ‘//=u s)sIA [endsoy ‘g/g=U SHSIA UBIDISAUd "/ g=U }OBIUO0D 8Ad ‘gg=U A}|IqIXal}
ajosnw ‘gg=u Ajjigow ‘gz=u Bunes ‘pg=u yosads ‘gg=u Buidaals ‘gg=u Buissaip :S-SNVg ‘ L£=U ured ‘t;g=u SaIlIAI}OR [BNSN ‘9g=U 8IeD-}|9S ‘Gg=U AlIgow ‘SH=u uoissaidap Jo A1oIxue :q5-D3J
‘pr=u Adeiay} usbAX0 ‘g9=U yiealiq JO SSeUHOYS ‘Sy=u Bupjuup 40 Buies yum aduelsISSE ‘// | =U BlJUSWSP ‘ge=u yijeay [eJauab ‘gg=u siaojn ainssaid ‘g | =U 83041S ‘GG=U Sa1ogelp 9I9NaS
‘GG=u aseasip Areuow|nd alaAss ‘GG=U JadUBD ‘gg=u Yjeap Jo ade|d ‘@ | =U UOISSIWPE JO 82IN0S ‘0g=U Snie}s [elew ‘g=u Japuab :eyep Buissiy "yiesy [eissusb Jajaq a1edipul sa109s JaybiH,
‘sebejusoiad pue sajousnbaly se papodal si Blep pajels asimIaylo Ssajun

(91) 229 (8v) 921 (cv) 18 (7v) a8 (8Y) L2t (2¥) ge (2v) vei abie
(c9) 6179 (e9) 221 (g9) 201 (09) 96 (@9 1e1 (€9) o (e9) sl lrews
€60 8zIs 4011
(1) g8t @+ o (8¢) 22 (11) 82 (58) ¥9 21 Hjosd—ajenld
(e2) 982 (5¢) 26 0o (€2) vy (1) ve e e Sp) 211 yjo.d uou—ayenud
(09) s¥72 (€9) S91 (26) 881 (re) 59 (82) /61 (904 (6%) 821 yjoid-uou—oljand
1005 snyejs Buipuny 4017
(€) 9¢ 0o 0o o 0o (8%) 9¢ 0o dD ausyo/Buisinu sysygo—g adAL
(02) 698 (2¢) 86 (e¥) €8 (02) seL (0ol) ese (c9) 6 (001) 292 dD eusyo/Buisinu sysuo—g adAL
(92) 91¢ (e9) S91 (¥9) sol (¥2) o 0o (0o 0o do eusuo/Buisinu sysuo— | adAL
L0'0S adAy 4017
anjea d Legl=u €9g=u €61=u g6L=u gse=u Gl=u 29g=u
[LZELYe) puejod SspuepaylaN Aley puejuiq pue|buz wnibjeg

psnuiRuoyd ¢ 9lqeL

et al. BMJ Open 2020;10:033881. doi:10.1136/bmjopen-2019-033881

Collingridge Moore D,



(€0

Open access

panuiluo)

96'€ 0161} WA N 10 1U0D 843

G¢'¢c01¢0 99'0 Sy Oo16y'0 et 0} Buiyeg

6'001¢k'0 «c€0 ¥2001200 «clk'0 ¥0'€01 290 €Vl Buissaig

69°1L 01 ¥°0 €80 8C€01690 IS} 29101220 vt uled

9'6C 0161L°0 JASRS ¢9'9 01600 /90 9¢'v01e€c’0 660 8Jed-4|I8g

82¢'¢ 01190 ve'L 981 01y.°0 8Lt 8G'L018e0 L0 881 0198°0 LC'L uoissaidap Jo Ajaixuy

9’1 0} L2°0 €90 18°¢0198°0 9¢'L  ZL'LOrv0 690 ¢S'€01/€0 VIl L€001900 «SHO EBljUSWISP POOUBAPE IO BJaASS AIop

GG'co01€L0 650 vI'¥01660 €0°¢ ¢’k oi8co 8G°0 6701650 P¥9'L 89001800 «E€CO EljUSWISP sjesspow Jo PlIA

Collingridge Moore D, et al. BMJ Open 2020;10:¢033881. doi:10.1136/bmjopen-2019-033881

G'c01€6°0 e’ €21 01190 6’0 6€7L01E8°0 80'L  €¢'LOo1¥0 L'0 ¢c'c01G80 8¢l 1¢'1018L0 160 yiesy [esousy

¢l'e016¢°0 SO} 7'801¢€0  v9'L 0AS

¥6°1 01 9€°0 ¥8°0 G101 G0 ¥6'0 62901150 6Lt 927101290 GO’} asessip Areuow|nd aioneg

77'¢0L 016y 998G 8'L01/G°0 <O’} [exdsoH

(194) 40171—U¥eap jo a2e|d

¥6°SLO1LL'E  wP0L 80'GO1LEL «85°C €87y 0120 €81 6950110 €0C 18E€018L 29T [exdsoH
o) Anuuioo—uoissiupe jo sios
G917 01 8°0 €61 9'¢ 01260 GGl 96'L01€L0 c't 1'€0} /20 10"k 91'7 0189l ,,.59'¢  diysioupied |IAID B Ul IO palIew —SNiels [ejie
S mmmeonEL v eewepdusieued oo
98001 Ic0 «c¥7'0 GO’} 016€°0 79'0  LI'1L018¥°0 G/'0 GO0'L01S6'0 690 LE0OIYO0 «ck'0 <¢O'kor8y0o L0 S[ewWs)—Jopus
[GEEoiewr OV eOVeir 4OV DVAMT WOL GTEIS0 b GVRORUT UL SOOI w90V uesheewety)
10 %56 dH 10 %56 dH 10 %56 dH 10 %56 dH 10 %56 dH 10%S6  HH
puejod spuelayleN Aley puejuiq puejbug wniBjeg




)
7
[
3]
3]
@
c
[
o

©)

Hun aJed aAneled ‘{NOd ‘e|gedndde jou ‘yN Ao} a1eo wisl-Buol 4917 Ysuoipoeld [eisusb do {[euoisuswip G |0D0oINg ‘gS-0D3 B1eds Alanag-buisinN Jswisyz|y pioypag ‘S-SNvg
"L0°0>dxx S0°0>d~
‘[opOoLW SBLIBAINNW SY} OUl PaIdIUS 81aM SISA[BUe SjelLeAIUN 1B g°0 JO njeA d B Je aW09)N0 8y} YIM PaJeIDOSSE SI0)08) ||y

(494) IrEWS —0ZIS 4017

67'001 1'0  «cc0 12101680 ¢c't Hjoid-uou—ajeAld

VN VN VN VN 1€001¥0°0 L0 VN do susyo/buisinu susgo—g adA|

(D)
doausyo/Buisinu ajsuo—g adA}—adAy 4017

(124) UOU—SsuoIssIWpe Juswpedsp Aousbiaw3y

(184) @UOU—SYSIA [BHIASOH

867 01 ¥¥°0 8yl L1'G0188°0 ¥le SYSIA INO4 0} BUQ
2 XX T
6.%01680  90°C 80201820 9.0 L90901GSL  .69'6 Adeiayy usBAXQ
evkolglo sSOeeolelo 0 ey
19'L 012€0 cL0 97'001G00  «SHO feymswosg
o e eiou—yeeig jossauons

¢6'001¢€0 «€9°0 €€¢016v0 €0’} 82'LO1¥S'0 €80 Busjuup Jo Buiyes yym souessissy
O T e
10 %56 dH 10 %56 dH 10 %56 dH 10 %56 dH 10 %56 dH 10%S6  HH
puejod spuelaylaN Aley puejuiq puejbug wniBjeg

Collingridge Moore D, et al. BMJ Open 2020;10:¢033881. doi:10.1136/bmjopen-2019-033881




In England, older age at admission (HR 1.09, 95%
CI 1.02 to 1.16), moderate or severe mobility problems
(HR 19.95, 95% CI 1.62 to 245.72) and receipt of oxygen
therapy (HR 9.69, 95% CI 1.55 to 60.61) were associated
with shorter lengths of stay. Being female (HR 0.12, 95%
CI 0.04 to 0.37), moderate or mild dementia (HR 0.23,
95% CI 0.08 to 0.68), very severe or advanced dementia
(HR 0.15, 95% CI 0.06 to 0.37), being somewhat short of
breath (HR 0.15, 95% CI 0.05 to 0.46) and residing in a
type 3 LTCF (HR 0.11, 95% CI 0.04 to 0.31) were associ-
ated with longer lengths of stay.

In Finland, the interactions between gender and being
married/in a civil partnership (HR 6.45, 95% CI 1.21
to 34.23) were associated with shorter lengths of stay.
Moderate or severe impairment in ability to dress oneself
(HR 0.12, 95% CI 0.02 to 0.74) was associated with longer
lengths of stay.

In Italy, older age at admission (HR 1.04, 95% CI 1.01
to 1.07) and having a cancer diagnosis (HR 1.85, 95%
CI 1.12 to 3.06) were associated with shorter lengths of
stay. Severe dementia (HR 0.56, 95% CI 0.32 to 0.99),
moderate or severe impairment in ability to dress oneself
(HR 0.32,95% CI 0.12 to 0.90) and assistance with eating
or drinking (HR 0.53, 95% CI 0.30 to 0.92) were associ-
ated with longer lengths of stay.

In Netherlands, older age at admission (HR 1.04, 95%
CI 1.00 to 1.08), dying in hospital (HR 58.66, 95% CI 4.90
to 702.44) and admission from hospital (HR 2.58, 95% CI
1.31 to 5.08) or another LTCF (HR 2.73, 95% CI 1.37 to
5.44) were associated with shorter lengths of stay.

In Poland, older age at admission (HR 1.07, 95% CI
1.03 to 1.12), admission from hospital (HR 7.04, 95% CI
3.11 to 15.94), one or more hospital visits (HR 2.18, 95%
CI 1.01 to 4.72), moderate or severe eye contact impair-
ment (HR 2.17, 95% CI 1.19 to 3.96) and residing in a
type 1 facility (HR 4.05, 95% CI 1.43 to 11.44) were asso-
ciated with shorter lengths of stay. Being female (HR 0.42,
95% CI 0.21 to 0.86), moderate or severe mobility prob-
lems (HR 0.06, 95% CI 0.00 to 0.83) and residing in a
not for profit facility (HR 0.22, 95%CI 0.10 to 0.49) were
associated with longer lengths of stay.

Analysis of type 2 LTCFs across countries

Table 4 shows the results of the proportional hazards
model for type 2 LTCFs across the six countries. Older
age at admission (HR 1.04, 95% CI 1.03 to 1.06), being
married/in a civil partnership (HR 1.47, 95% CI 1.13
to 1.89), admission from a hospital (HR 1.84, 95% CI
1.43 to 2.37) or another LTCF (HR 1.81, 95% CI 1.37 to
2.40), having a cancer diagnosis (HR 1.60, 95% CI 1.22
to 2.10) and residing in Italy (HR 1.93, 95% CI 1.25 to
3.00), Poland (HR 1.94, 95% CI 1.27 to 2.96), England
(HR 2.18, 95% CI 1.21 to 3.95) or Finland (1.42, 95%
CI 1.02 to 1.96) compared with Belgium were associated
with shorter lengths of stay. Being female (HR 0.72, 95%
CI 0.57 to 0.90) was associated with longer lengths of
stay.

Table 4 Multilevel proportional hazards model—factors

associated with length of stay in type 2 LTCFs across all six

countries
HR 95% ClI
Age at admission 1.04* 1.03 to 1.06
Being female 0.72* 0.57 to0 0.90
Being married/in a civil 1.47* 1.13 10 1.89
partnership
Source of admission—
community (ref)
Hospital 1.84* 1.43 10 2.37
Other LTCF 1.81* 1.37 to 2.40
Place of death—LTCF (ref)
Hospice/PCU 1.15 0.75t01.78
Hospital 1.30 0.81 to 2.07
General health 0.95 0.84t0 1.08
Cancer 1.60** 1.22t02.10
Severe pulmonary disease 1.19 0.89 to 1.61
EQ-5D (moderate or severe
problems)
Anxiety or depression 1.10 0.87 t0 1.37
Pain 0.93 0.74t01.18
Mobility 1.03 0.77 t0 1.37
BANS-S (moderate or severe
impairment)
Speech 0.97 0.76 to 1.25
Dementia—resident did not
have dementia (ref)
Mild or moderate dementia 0.87 0.62 to 1.22
Severe dementia 0.85 0.63to 1.14
Very severe or advanced 0.78 0.57 to 1.05
dementia
Oxygen therapy 1.09 0.85 to 1.40
Hospital visits—none (ref)
One or more 1.29 0.97 to 1.72
Emergency department admissions—none (ref)
One or more 0.94 0.66 to 1.33
LTCF funding status—public—
non-profit (ref)
Private —non-profit 1.28 0.95t0 1.74
Private — profit 1.10 0.74 t0 1.65
Country —Belgium (ref)
Finland 1.42* 1.02 to 1.96
Italy 1.93** 1.25 to 3.00
Netherlands 1.24 0.83to0 1.84
Poland 1.94** 1.27 to 2.96
England 2.18* 1.21 10 3.93

All factors associated with the outcome at a p value of 0.2 at
univariate analysis were entered into the multivariate model.

*P<0.05 *P<0.01.

BANS-S, Bedford Alzheimer Nursing-Severity Scale; EQ-5D,

EuroQol 5 dimensional; LTCF, long-term care facility; PCU, palliative

care unit.
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DISCUSSION

Summary of findings

In this study, we have examined the association between
resident, facility and country-level factors with length
of stay in an LTCF. The results show a large variation in
length of stay between residents in the same country and
between countries. The analysis identified four factors
that are consistently statistically significant across all six
countries and between countries; older age at admission,
being admitted from a hospital or another LTCEF, being
married/in a civil partnership and being female.

Strengths and limitations

This is the first study that the research team are aware
of that compared length of stay until death in multiple
types of LTCFs internationally. The data were collected
across six European countries, using a standardised
collection method within a representative, random,
relatively large sample of LTCFs. It would be difficult to
achieve a similar dataset in scope and size by combining
nationally collected routine data, if such data were avail-
able. Previous epidemiological studies of different types
of LTCFs have been restricted to nursing homes as one
particular type of LTCF or facilities from one organisa-
tion'? 2 % potentially limiting the wider applicability of
findings.

The main limitation of this analysis that the PACE
study was developed to compare the outcomes, quality
and costs of palliative and end-of-life care between coun-
tries.?? Consequently, much of the data collected were
related to either the last month or week of life. Although
the data were not collected to explore length of stay in
LTCFs, they do allow for such an analysis. The majority
of previous research in this area were prospective studies
collecting data on explanatory variables at baseline and
outcome data on death within a prespecified follow-up
period."""* In both approaches, changes in the resident’s
well-being during residence in the LTCF are potentially
missed; however, this analysis is novel in its use of data
collected at end of life rather than on LTCF admission.
Future research would benefit from collecting data at
multiple time points from LTCF admission to death to
further explore how changes in resident health are asso-
ciated with length of stay.

The use of retrospective data is a common approach
in palliative care research, with the last 3-month of life
commonly used.” ™ The data used in this analysis were
reported by LTCF staff, rather than retrieved from
medical records, increasing the likelihood of measure-
ment error and recall bias.

Interpretation of findings

The findings indicate that length of stay in an LTCF is
associated with pre-existing factors prior to admission. All
four characteristics indicate that length of stay in an LTCF
is influenced by factors prior to admission, in particular
the availability of resources that allow an older adult to
remain living in the community. Older adults with care

needs in the community commonly receive care from
spouses, where available.”® As women generally live longer
than men, it is possible that partnerless older women are
living in LTCFs longer than older, married men, due to
lack of a spousal carer. The findings in Finland indicate
that being married reduces the length of stay in women,
however, this was not replicated in other countries. In
addition to being more likely to enter an LTCE" this
study indicates that partnerless, older women are also
likely to live in an LTCF for longer

Admission to an LTCF often follows a period of hospi-
talisation or other enhanced care, where return to living
in the community is no longer possible.” In areas where
integrated services for older people are well developed,
emergency admission to a hospital is lower,” supporting
the idea that while older adults are remaining in the
community for as long as possible before LTCF admis-
sion, their care needs may not necessarily be being met.

The relationship between physical functioning, cogni-
tive functioning and length of stay is less clear. In two
countries, mobility problems were associated with longer
lengths of stay, however, in England mobility problems
were related to shorter lengths of stay. The relationship
between poor mobility and longer lengths of stay could
reflect a deterioration from admission to death; on admis-
sion, a resident may have few problems with mobility,
subsequently declining over time, reflecting poor mobility
before death in longer stay residents. It is less clear why
residents with better mobility before death would have
shorter lengths of stays. One diagnosis, cancer, was asso-
ciated with shorter lengths of stay in the between country
analysis, possibly reflecting the relatively fast period of
decline experienced in this condition.*’

Dementia was related to longer lengths of stay in Italy
and England. Although a diagnosis of dementia has been
identified as the strongest predictor of care home admis-
sion,8 in this study, it has not been associated with shorter
lengths of stay. The differences found here could be
explained by the availability of other services; in England
and Italy, it may be more difficult to live independently
in the community with dementia; therefore, older adults
may be admitted to an LTCF earlier, leading to a longer
length of stay. Neither physical nor cognitive functioning
was associated with shorter lengths of stay in the between
country analysis, indicating that factors prior to admis-
sion have a greater influence on length of stay.

The findings also provide some evidence to indi-
cate that older adults use services which provide the
minimum available care to meet their needs. In Poland
and England, shorter lengths of stay were significantly
associated with the highest level of care available (type 1
and type 2, respectively). A possible explanation for this
could be that admission criteria for facilities providing
higher levels of care require residents to have greater
health needs, resulting in shorter lengths of stay before
death. Further research is needed to explore how the
availability of different types of LTCF provision is utilised
by the older adult population. In future, research
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conducting international comparisons in this area may
benefit from comparing countries with similar long-term
care provision.

CONCLUSION

Older adults residing in LTCFs are a diverse population
with multiple, often complex, healthcare needs. This
study has highlighted the need for further research on
the trajectories of older adults admitted to LTCFs, and
their length of stay. In particular, further attention should
be given to ensuring groups likely to have longer lengths
of stay, namely partnerless older women, receive appro-
priate long-term care or other options to remain living in
the community are available.
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