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ABSTRACT
Objectives  Frailty is a major clinical geriatric syndrome 
associated with serious adverse events including 
functional disability, falls, hospitalisation, increased 
morbidity and mortality. The aim of this study was to study 
the associations between frailty defined as Program of 
Research to Integrate Services for the Maintenance of 
Autonomy (PRISMA-7) score ≥3 and use of healthcare 
resources in hospital and in the municipality as well as 
association between frailty and mortality.
Design  Register-based retrospective study.
Setting  The target population consists of patients aged 75 
years or above who, during hospital stay, were assessed 
by a physiotherapist, and at discharge from hospital were 
prescribed further physical training in the community.
Participants  973 individuals aged 75+ years were 
included.
Outcome measures  We examined associations between 
frailty and use of healthcare resources in hospital and in 
the municipality as well as the association between frailty 
and mortality.
Results  973 individuals aged 75+ years were included. 
Of these, 63.9% had a PRISMA-7 score ≥3 and were thus 
defined as frail. Frail individuals were older compared 
with non-frail with mean ages of 84.6 and 80.4 years, 
respectively, p>0.001. Age and gender-adjusted 
mortality after 1 year was higher among the frail (OR 
2.46, 95% CI 1.53 to 3.97). Use of healthcare services 
in the municipality as well as hospital admissions was 
significantly higher among frail individuals.
Conclusions  Based on these findings we consider 
PRISMA-7 to be useful in an in-hospital setting as a 
screening tool to identify frail elderly patients who may 
profit from further geriatric assessment during hospital 
stay.
Trial registration number  ID REG-070-2017.

BACKGROUND
There is no single operational definition of 
frailty. However, experts agree that it refers to 
an age-related phenomenon of weakening of 
homeostasis and lack of resilience to endoge-
nous and exogenous stressors.1 The gradual 
decline of physiological reserves due to 
ageing results in vulnerability towards various 
stressors. Consequently, illness or other 
stressor events may have disproportionally 

larger impact on elderly individuals, resulting 
in negative outcomes and triggering cascades 
of decline, for example, slower and/or poorer 
recovery leading to disabilities, dependency, 
excess morbidity and mortality.2 3

Comprehensive geriatric assessment 
(CGA) may be used to diagnose and to plan 
intervention in frailty.4 5 However, CGA is a 
resource-intensive process led by a specialist 
in geriatric medicine. Several simple 
screening tools for frailty are available.6 One 
of these is PRISMA-7, being an abbrevia-
tion for ‘Program of Research to Integrate 
Services for the Maintenance of Autonomy’. 
Researchers developed PRISMA-7 as part of 
a large Canadian study and used it as a case-
finding instrument to identify frail elderly 
people in the community.7 8 PRISMA-7 is a 
questionnaire with seven dichotomous ques-
tions each scoring 0 or 1 point. A score of ≥3 
is considered indicative of frailty, see online 
supplemental appendix for details of the 
questionnaire.

Clegg et al compared nine simple frailty 
screening tools applied in community-dwelling 

Strengths and limitations of this study

►► The study contributes to the very limited knowl-
edge regarding use of Program of Research to 
Integrate Services for the Maintenance of Autonomy 
(PRISMA-7) as a screening tool for frailty in an in-
hospital setting.

►► Associations between use of healthcare services 
and frailty were assessed based on data from a pe-
riod of 30, 80 and 190 days before hospital stay.

►► Study participants were selected among hospital-
ised elderly individuals in need of further physical 
training and may therefore not be valid in other pa-
tient groups.

►► We did not compare PRISMA-7 to a golden standard 
of frailty assessment, and we are therefore not able 
to make any conclusions neither concerning all val-
idation measures nor on specificity and sensitivity 
measures.
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adults and found that PRISMA-7 had a high sensitivity but 
only a moderate specificity.6 Based on these findings, the 
British Geriatrics Society recommends that all encounters 
between health and social care staff and older people in 
community and outpatient settings should include an 
assessment for frailty. They recommend PRISMA-7 as one 
of the possible tools.9 10

Only few studies have used PRISMA-7 in an in-hos-
pital setting. O'Caoimh et al compared several screening 
instruments in the emergency department and found 
PRISMA-7 to be the most accurate instrument for 
separating frail from non-frail with an area under the 
curve of 0.88.11 Beauchet et al evaluated PRISMA-7 as a 
predictor for length of stay among patients admitted to 
a geriatric acute ward, and found no significant asso-
ciation between length of stay and PRISMA score.12 
Elliott et al performed a feasibility study in the emer-
gency department with use of clinical vignettes and 
concluded that PRISMA-7 as well as other tested instru-
ments was quick, simple and easy to use.13

PRISMA-7 has been translated into several languages 
and validated in several countries, but not, to our knowl-
edge, in any Scandinavian setting.14–19

We decided to study the use of PRISMA-7 in a hospital 
setting since it is simple and quick to perform and already 
has been validated and recommended for use in a primary 
setting.10

Objectives
The aim of this study was to evaluate the use of a Danish 
version of PRISMA-7 and assess the associations of 
frailty—as measured with PRISMA-7—with use of health-
care resources; including length of hospital stay, use of 
healthcare resources in the municipalities, readmissions 
and mortality.

Design and participants
The study is a retrospective register-based study using data 
from a clinical quality study combined with data from 
national health registers. In Denmark, it is mandatory to 

Table 1  Baseline characteristics of frail versus non-frail individuals, defined by PRISMA-7 score (≥3 vs <3)

PRISMA-7 ≥3
n=622

PRISMA-7 <3 
n=351 P value

Median length of stay in days before index discharge 6.84 (SD 5.50) 5.41 (SD 5.39) <0.001

Female gender, n (%) 338 (54.3) 232 (66.3) <0.001

Age (years), mean (SD) 84.60 (5.74) 80.39 (3.72) <0.001

Age, n (%)

 � 75–80 years 180 (28.9) 191 (54.4) <0.001

 � 81–85 years 163 (26.2) 140 (39.9)

 � 86–90 years 175 (28.1) 14 (4.0)

 � +90 years 104 (16.7) 6 (1.7)

Marital status, n (%)

 � Married 200 (32.2) 156 (44.4) <0.001

 � Unmarried or widowed 422 (67.8) 195 (55.6) <0.001

PRISMA-7 items (Pr1–Pr7), n (%)

 � Pr1: Age >85 years 277 (44.5) 19 (5.4) <0.001

 � Pr2: Male gender 284 (45.7) 118 (33.6) <0.001

 � Pr3: In general, do you have any health problems that require you to limit 
your activities?

379 (60.9) 16 (4.6) <0.001

 � Pr4: Do you need someone to help you on a regular basis? 464 (74.6) 18 (5.2) <0.001

 � Pr5: In general, do you have any health problems that require you to stay 
at home?

237 (38.1) <5 <0.001

 � Pr6: If you need help, can you count on someone close to you? 547 (87.9) 321 (91.5) 0.09

 � Pr7: Do you regularly use a stick, walker or wheelchair to move about? 527 (84.7) 78 (22.2) <0.001

Department of discharge, n (%) <0.001

 � Orthopaedic surgery 262 (42.1) 259 (73.8)

 � Medical department 269 (43.2) 64 (18.2)

 � Emergency department 67 (10.8) 19 (5.4)

 � Other departments 67 (10.8) 19 (5.4)

PRISMA, Program of Research to Integrate Services for the Maintenance of Autonomy.
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assess whether a patient who is dismissed from hospital 
needs further physical training in the municipality. If the 
responsible physician finds a need for further training it 
is the physician’s duty to prescribe assessment by a phys-
iotherapist. The physiotherapist will then make a written 
plan for further training and this plan is shared with the 
patient and mailed to the municipality. Participants were 
in-hospital patients aged 75 years or above, for whom the 
responsible physician had prescribed assessment by a 
physiotherapist. In this project, the physiotherapist addi-
tional to the standard assessment performed screening 
with PRISMA-7. Participants were included during the 
period from 1 May 2017 until 31 December 2018. Base-
line for each patient is the date of discharge from the 

index admission defined as the admission during which 
PRISMA-7 score was assessed.

METHODS
The clinical quality study included registration of 
PRISMA-7 scores. These data were stored in a clinical 
database, henceforth the study database. The study 
database included the unique personal identification 
number, registered in the Danish Civil Registration 
System (CRS).20 This enabled us to identify every person 
included in our study, and to merge the study database 
with national register data on hospitalisation, morbidity, 
mortality and use of municipal health services.21–23

Table 2  Use of hospital and general practice services among frail compared with non-frail individuals

PRISMA ≥3
n=622

PRISMA <3
n=351

Adjusted
OR (95% CI)*

Adjusted
β (95% CI)†

Model diagnostics 
(Pseudo-R2 for 
logit—adjusted 
R2 for linear 
regressions)

Patients admitted ≥1 hour before index admission, n (%)

 � 30 days before 
index admission‡

452 165 3.012 (2.29 to 3.97)
P<0.000

– 0.0537

 � 90 days before 
index admission

476 175 3.30 (2.49 to 4.36)
P<0.000

– 0.0615

 � 180 days before 
index admission

498 181 3.79 (2.84 to 5.05)
P<0.000

– 0.0745

Mean number of admissions per patient

 � 30 days before 
index admission

1.15 0.73 – 0.42 (0.28 to 0.56)
P<0.000

0.0335

 � 90 days before 
index admission

1.53 0.88 – 0.64 (0.45 to 0.84)
P<0.000

0.0398

 � 180 days before 
index admission

1.91 1.08 – 0.83 (0.58 to 1.08)
P<0.000

0.0406

Mean number of days in hospital per patient  �

 � 30 days before 
index admission

2.66 1.84 – 0.83 (0.25 to 1.41)
P=0.004

0.0064

 � 90 days before 
index admission

4.17 2.60 – 1.59 (0.62 to 2.56)
P=0.001

0.0107

 � 180 days before 
index admission

5.52 3.07 – 2.48 (1.36 to 3.60)
P<0.000

0.0193

Mean number of GP services per patient  �

 � 30 days before 
index admission

4.99 3.88 – 1.15 (0.57 to 1.73)
P<0.000

0.0228

 � 90 days before 
index admission

11.29 8.57 – 2.77 (1.64 to 3.89)
P<0.000

0.0248

 � 180 days before 
index admission

17.86 13.37 – 4.56 (2.81 to 6.31) 0.0257

*Logistic regression of binary outcomes adjusted for municipality, OR for frail (PRISMA ≥3) compared with non-frail (PRISMA <3), p value for 
OR.
†Linear regression of count outcomes adjusted for municipality, β coefficient for frail (PRISMA ≥3) compared with non-frail (PRISMA <3), p 
value for β estimate.
‡The index admission is the admission during which PRISMA score was assessed.
GP, general practitioner; PRISMA, Program of Research to Integrate Services for the Maintenance of Autonomy.
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Frail individuals in the clinical quality study were 
offered an intervention with special follow-up in the 
municipalities after discharge and since this intervention 
might influence the findings concerning future use of 
healthcare services, we used data from the time prior to 
inclusion.

Number of hospital contacts and contacts with the 
general practitioner (GP) were defined as contacts within 
30, 90 and 180 days prior to registration in the study data-
base. Use of home help in the municipality was defined 
as services within 90 days prior to registration in the study 
database. Mortality was assessed up to 400 days after regis-
tration in the study database.

National registers
Every person residing in Denmark is uniquely registered 
in the Danish CRS, comprising a social security number 
which can be used for linking administrative and health 
information.24 We examined use of hospital services by 
merging the study database with the Danish National 
Patient Register, which records all hospital contacts in 
Denmark.20 In addition, the study database was linked—
using the social security number—with information on 
death/immigration from the database for social inte-
gration and information on use of home care and other 
municipal services from Statistics Denmark.25

Translation of PRISMA-7
To ensure content and meaning, a Danish physician profi-
cient in English translated the questionnaire into Danish. 
A Danish scientist, who lived and worked for more than 
30 years in the UK, then back translated the question-
naire into English. We found no differences in meaning 
between the two versions.

Statistical analysis
We applied a dichotomous frailty measure with PRISMA 
score ≥3 indicating frailty. We investigated the associ-
ation between frailty and use of healthcare services in 
linear and logistic regression models. The PRISMA score 
captures the effect of age and gender; hence, the regres-
sion models were only adjusted for area of residence. The 
hospital catchment area comprises three local author-
ities: Lolland, Guldborgsund and Vordingborg, with 
Lolland being the most destitute of the three. Patients 
living outside the catchment area were grouped into the 
Vordingborg area. Vordingborg was baseline and thus the 
regression output reflected differences between the three 
local authorities. We regarded these estimates of being of 
purely local political interest and they are therefore not 
reported in the tables.

In the descriptive statistics, statistical significance was 
tested by χ2 tests for difference in proportions and t-test 
for mean differences between frail (PRISMA ≥3) and 
non-frail (PRISMA <3).

Finally, mortality was assessed in a Kaplan-Meier 
survival analysis, adjusting for age and gender. In addi-
tion, we tested differences in survival at three points in 
time: 1, 3 and 6 months after the index admission in 
a set of logistic regressions, adjusting for municipality 
only.

Patient and public involvement
The clinical quality study was part of a national strategy 
of optimising the information delivery process and 
cooperation between hospitals and municipalities when 
frail elderly patients are discharged from hospital. A 
local steering group with representatives from regional 
health authorities and a representative from the local 
hospital patient committee assisted in planning of the 
study.

Table 3  Mortality, frail versus non-frail

Death, n (%)
PRISMA ≥3
n=622 (%)

PRISMA <3
n=351 (%) P value Adjusted OR (95% CI)

30 days after discharge 19 (3.1) 9 (2.6) 0.69 1.18 (0.53 to 2.64)

90 days after discharge 45 (7.2) 16 (4.6) 0.11 1.63 (0.90 to 2.92)

180 days after discharge 70 (11.3) 19 (5.4) 0.003 2.20 (1.30 to 3.72)

360 days after discharge 92 (14.8) 23 (6.6) <0.001 2.46 (1.53 to 3.97)

Adjusted for age, gender and municipality.
PRISMA, Program of Research to Integrate Services for the Maintenance of Autonomy.

Figure 1  Kaplan-Meier plot showing differences in mortality. 
The figure shows mortality in frail and non-frail individuals. 
Mean time at risk was 262.3 days, median 238 days.
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RESULTS
Baseline characteristics of the 973 included patients 
are shown in table  1. Patients were discharged mainly 
from orthopaedic surgery departments (53%) and from 
medical departments (34%). A minor proportion of 
patients were discharged from the emergency room (9%) 
and from other departments (4%). Mean age of frail 
individuals was 84.8 years (SD 5.74) and of non-frail 80.4 
years (SD 3.72), p<0.001. More men than women were 
frail, p<0.001. Of the seven PRISMA questions, all but 
one scored higher in the frail group than in the non-frail 
group. In item 6, participants answer the question, ‘If you 
need help, can you count on someone close to you?’ A 
YES counts for frailty and a NO for non-frailty. In item 6, 
we found no significant difference in scores among frail 
individuals compared with non-frail.

Frail individuals used significantly more GP services, 
more hospital admissions and more days spent in hospital, 
see table 2.

Table 2 shows the mean number of hospital admissions, 
the mean number of days spent in hospital and the mean 
number of contacts to the GP, during 30, 90 and 180 days 
prior to the index admission.

Mortality rates 180 and 360 days after the index hospital-
isation were significantly higher among the frail compared 
with non-frail, as shown in table 3 and in figure 1.

Frail patients use a significantly higher amount of home 
care, see table 4.

DISCUSSION
In this study, we applied PRISMA-7 to a highly selected 
in-hospital population. We found a very high proportion 
(63.9 %) of frail patients among the participants. Frailty 

was associated with higher utilisation of health services in 
hospitals and in municipalities; and frailty was associated 
with a higher mortality 180 and 360 days after discharge. 
Since selection of participants was based on need of further 
physical training in hospitalised individuals aged 75+ years, 
the large proportion of frailty among participants is not 
surprising. The prevalence and impact of frailty has been 
studied in many previous studies, mostly among community-
dwelling individuals. In their landmark study including 
community-dwelling individuals aged 65+, Fried et al found 
a prevalence of 6.9%.26 In a European study covering the 
countries Austria, Denmark, France, Germany, Greece, Italy, 
the Netherlands, Spain, Sweden and Switzerland, the prev-
alence among community-dwelling individuals 65 years and 
above the mean prevalence was 17.0% (range 5.8–27.3).27

Fewer studies have examined prevalence and adverse 
outcomes of frailty among hospitalised patients. However, 
Cunha et al recently summarised the findings in a meta-
analysis and reported a 6-month mortality of 13.2%–23% 
among the frail compared with 0%–7.1% among the 
non-frail.28

In a meta-analysis, Vermeiren et al29 summarised the 
impact of frailty and found a negative impact on several 
health outcomes including hospitalisation and mortality 
with an OR for premature mortality of 2.34 (1.77–3.09), 
which is close to our finding of OR 2.46 for 1-year mortality 
among frail compared with non-frail individuals.

In a longitudinal observational study, Gilardi et al found 
frail community-dwelling adults above the age of 65 to 
have increased 1-year mortality with 10.1% among the 
frail and 19.1% among the very frail compared with 4.2% 
among the robust. These findings are comparable to our 
findings as shown in table 3.30

Table 4  Use of practical help and personal care in the municipality, frail versus non-frail

PRISMA ≥3
n=622

PRISMA <3
n=351

Adjusted OR
(95% CI)*

Adjusted β
(95% CI)†

Model diagnostics 
(Pseudo-R2 for 
logit—adjusted 
R2 for linear 
regressions)

Proportion receiving municipal services

 � Practical help, n (%) 380 (61.1) 110 (31.3) 3.46 (2.62 to 4.58) – 0.0636

P<0.000

 � Personal care, n (%) 408 (65.6) 130 (37.0) 3.35 (2.54 to 4.41) – 0.0669

P<0.000

Minutes per month among patients receiving services

 � Practical help (mean) 114.8 80.02 33.34 (13.44 to 53.25) 0.0929

P=0.001

 � Personal care (mean) 255.42 202.94 – 57.01 (12.22 to 101.77) 0.0239

P=0.013

The amount of practical help and personal care was calculated as a mean of 3 months prior to the index hospitalisation.
*Logistic regression of binary outcomes adjusted for municipality, OR for frail compared with non-frail, p value for OR estimate.
†Linear regression of continuous outcomes adjusted for municipality, β coefficient for frail compared with non-frail, p value for β estimate.
PRISMA, Program of Research to Integrate Services for the Maintenance of Autonomy.
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In contrast to the original PRISMA-7 development 
study,7 in our study item 6 did not contribute to the 
distinction between frail and non-frail. Item 6: ‘If you 
need help, can you count on someone close to you?’ 
renders the following response options: a YES counts 
for frailty and a NO for non-frailty. In our population, 
only 9% of the participants answered NO to item 6, and 
these participants were equally distributed among the 
two groups. In the original development of PRISMA-7, 
the questionnaire was distributed to community-
dwelling elderly people in Canada. Our different find-
ings concerning item 6 are probably mainly due to 
differences in design and setting. Among community-
dwelling adults, the fact that elderly individuals have 
thought of the question whether they would have 
anyone to help them if necessary may arise from feeling 
the need of help. Among hospitalised elderly individ-
uals, the proportion of elderly individuals needing help 
is probably large and it is natural for most individuals 
to have thought about the question. Another possible 
explanation for our finding may be the very easy access 
to help from the municipality in Denmark. Based on 
our findings, item 6 in PRISMA-7 might be removed 
from the questionnaire when used in an in-hospital 
setting; however, this needs further assessment.

Strengths and weaknesses
PRISMA-7 has to our knowledge never been evaluated 
in Denmark and has only in very few studies been eval-
uated in an in-hospital setting.12 13 Our main finding, 
that PRISMA-7 even in a selected hospital population 
can identify a group of patients with a higher need of 
hospital treatment and care in the community, renders 
it plausible that PRISMA-7 can be used to identify 
in-hospital patients that may benefit from further geri-
atric assessment.

We have shown that PRISMA-7 in this setting has 
predictive validity comparable to other frailty measures. 
However, we have not examined other aspects of validity 
such as construct validity or face validity.

CONCLUSION
This study provides evidence that PRISMA-7 can iden-
tify frail elderly patients in an in-hospital setting and in 
a selected patient population. The findings indicate that 
PRISMA-7 may have a future role in identifying patients 
who can benefit from further geriatric assessment. 
However, there is a need for further studies in order to 
conclude on test accuracy in a broader in-hospital setting.
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